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ABSTRACT
Objectives This two-group randomised controlled
trial evaluates the feasibility of an Acceptance and
Commitment Therapy (ACT)-based internet intervention
for diabetes distress in people with diabetes type 1 or
type 2. Participants were assigned to a guided self-help
intervention (EG) or waitlist control group (CG).
Setting Recruitment took place following an open
recruitment strategy including different diabetes centres,
self-help groups and social media platforms.
Participants Eligibility criteria comprised being 18 years
of age or older, self-reported diagnosis of type 1 or type
2 diabetes, internet access, sufficient German language
skills and written informed consent.
Intervention ACTonDiabetes is an internet-based and
mobile-based intervention and comprises an introduction
and seven modules (one module per week, processing
time about 45–60 min). Intervention contents are based
on ACT.
Primary and secondary outcome measures Participants
were assessed before and 8 weeks after randomisation.
Primary outcome was feasibility (trial recruitment,
acceptability). Potential group differences in diabetes
distress and other outcomes at follow-up were analysed
using linear regression models with baseline values as
predictors. All analyses were based on an intention-to-
treat principle, potential negative effects were analysed on
per-protocol basis.
Results From October 2017 to April 2018, N=42
people with diabetes consented and were randomised
(EG n=21, CG n=21). Forty-three per cent of the EG
completed all treatment modules within 8 weeks. Across
modules, formative user feedback revealed that contents
could be optimised regarding comprehensibility (34%),
individualisation (20%) and text amount (21%). Overall,
57% of participants dropped out prior to full treatment
completion. There were reductions of diabetes distress in
the EG (d=0.65, p=0.042).
Conclusions Modifications of the intervention content
according to the user feedback will be performed to further
improve acceptability. Mechanisms to foster intervention

Strengths and limitations of this study
►► This is the first trial on an Acceptance and

Commitment Therapy-
based internet intervention
for people with diabetes.
►► The intervention was adapted from a previously evaluated treatment concept for people with a
chronic somatic disease.
►► This feasibility trial promotes a responsible use of
resources and a high standard of quality in a confirmatory trial.
►► Attrition was high in both comparison groups.
►► Formative user feedback is used to further improve
the ACTonDiabetes intervention.

adherence should be considered for lowering the attrition
rate. ACTonDiabetes is feasible for the implementation in a
confirmatory trial.
Trial registration number WHO International Clinical
Trials Registry Platform via the German Clinical Trials
Register (DRKS) (DRKS00013193).

INTRODUCTION
The prevalence and incidence rates of
diabetes are increasing worldwide.1 For
Germany, there is an assumed increase of
between 10.7 million (+54%) and 12.3 million
(+77%) type 2 diabetes cases until 2040.2
Additionally, the rate of individual years
lived with diabetes is rising globally.1 Against
the background of these developments, the
editorial of The Lancet speaks of a ‘diabetes
pandemic’.3 Diabetes care constitutes an
enormous economic burden for healthcare
systems as well as an enormous burden on the
level of individuals due to years lived with the
disease.1 4 Living with diabetes type 1 or 2 is
challenging.5 It comes along with a multitude
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on diabetes distress as primary outcome in this field of
research.
Nobis et al40 evaluated a guided internet intervention
for people with diabetes type 1 or 2 with depressive
symptom severity as primary outcome. Authors compared
the treatment group with an active control group
receiving psychoeducation. On the level of secondary
outcomes of this trial, results indicated a significant effect
of d=0.58 (95% CI 0.33 to 0.83, p<0.001) for the reduction of diabetes distress post-treatment which persisted
after 6 months (d=0.50, 95% CI 0.04 to 0.54, p<0.001).41
Likewise, van Bastelaar et al29 found significantly greater
reductions of diabetes distress in the treatment group
receiving internet-based depression treatment compared
with a waitlist control group. The evaluated interventions were both based on cognitive–behavioural therapy
(CBT).29 40
While most previously studied internet interventions
are theoretically based on CBT,42 people with chronic
somatic conditions might benefit from interventions that
focus less on aspects of ‘change’ and more on ‘acceptance’ of the unchangeable condition as in Acceptance
and Commitment-based Therapy (ACT).43 44 ACT aims
at increasing psychological flexibility by fostering acceptance of unchangeable aspects in life43 44 like living with
diabetes.45 Recent studies show positive effects of ACT in
this population regarding self-
management.45 46 Gregg
45
et al as well as Shayeghian et al46 found that people
receiving an ACT intervention performed better diabetes
self-care and had more optimal glycated haemoglobin
(HbA1c) values after the treatment than the active control
group which received a structured education workshop
on diabetes control. However, one study of Maghsoudi et
al47 did not find significant reductions in diabetes distress
following a group-based ACT intervention (eight weekly
90-minute sessions) in comparison with a treatment-as-
usual control group. Further studies are being initiated
recently.48
To our knowledge, this is the first study on an ACT-
based internet intervention aiming at reducing elevated
diabetes distress. Notably, the effectiveness and cost-
effectiveness of the internet intervention ‘ACTonPain’
aiming at reducing pain-related burden in people with
chronic pain were supported in studies by Lin et al.49–51
ACTonDiabetes was built on the ACTonPain treatment
programme to develop a widely practicable, local and
temporal flexible, low-threshold internet intervention to
reduce diabetes distress in people with type 1 and type 2
diabetes.
The present study evaluates the feasibility of the
programme ACTonDiabetes. Therefore, trial recruitment, acceptability and preliminary results regarding the
effectiveness of the intervention are investigated. Results
will inform decision processes concerning study procedures, potential amendments and the design of a future
definitive trial. User feedback will be used to further
improve and refine the ACTonDiabetes intervention.
Specifically, this study aimed to:
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of requirements that need to be considered and mastered
in everyday life.5 Requirements comprise permanent
self-treatment and monitoring,5–7 adhering to complex
treatment plans,8 9 and promoting coping mechanisms
to deal with diagnosis and disease.10 Consequently, the
prevalence of diabetes distress is high. Diabetes distress
is defined as experiencing negative emotions and burden
due to the demanding and progressive conditions of
living with diabetes.11 12 It involves negative emotional
reactions5 such as feeling overwhelmed by the demands
of living with diabetes, worries and fears about possible
complications, frustration due to perceived limitations
regarding lifestyle or suboptimal treatment outcomes.13 14
About 36% of people with type 212 and 41% of the people
with type 1 diabetes15 report elevated diabetes distress.
This has consequences in many respects.
Diabetes distress has been associated with impaired
psychological well-
being, reduced treatment adherence,14 reduced glycaemic control16 and common
comorbid mental disorders like depression.17 In relation to this, a longitudinal study shows that diabetes
distress can be associated with a higher incidence and
persistence of depressive symptoms.18 Clinical treatment
guidelines recommend the assessment of and interventions for reducing diabetes distress as integral part of
diabetes care.19–21 However, elevated diabetes distress
often remains untreated or undertreated due to various
barriers.20–22 Barriers include fear of stigmatisation,
limited mobility of patients, time and resources as well as
limited access and availability of psychological interventions.23 24 Barriers can also arise on the part of healthcare
professionals not detecting or being not able to address
diabetes distress within routine consultations.25
Innovative technologies can help to overcome these
barriers by delivering low-
threshold digitised interventions on a large scale.26 27 In this context, internet
interventions have been considered a cost-effective and
flexible approach to provide psychological interventions
to people with diabetes.28 29 Internet interventions are
(guided) self-help programmes which can be provided
on a website30 and complemented with mobile-
based
applications like apps.26 27 Guidance refers to human
support from e-
coaches (eg, psychologist/physician).30
Evidence suggests that at least a minimum of guidance
can constitute an effect-facilitating factor.31 32 A recent
meta-
analysis investigating internet interventions for
people with mental disorders and/or chronic somatic
conditions suggests that guided internet interventions
can be as effective as traditional face-
to-
face interventions.33 Internet interventions have been effectively
used to support behaviour change (weight loss,34 physical activity,35 glycaemic control,36 smoking cessation,37
alcohol consumption38). Additionally, they were effectively used for treating comorbid mental disorders in
people with diabetes28 39 and clinically relevant diabetes
distress.28 29 Nevertheless, overall evidence in the field is
still very limited with regard to quantity and quality of
studies.26 To date, interventional studies have not focused

Open access

METHODS
Participants
People were eligible to participate in this study if they
were 18 years of age or older, had a self-reported diagnosis
of type 1 or type 2 diabetes, had internet access, sufficient
German language skills and provided written informed
consent. Participants received the consent forms digitised
or printed and were asked to sign and return them. Participants were excluded if they had other forms of diabetes
(eg, gestational diabetes).
Study design and assessment
This parallel group, randomised-
controlled feasibility
trial enrolled participants from October 2017 to April
2018. The intervention group (EG) received the guided
ACTonDiabetes intervention and was compared with a
waitlist control group (CG) which started the unguided
intervention 8 weeks after randomisation. This trial
was conducted in accordance with the Declaration of
Helsinki and good scientific practice. The present report
follows the Consolidated Standards of Reporting Trials
(CONSORT) 2010 guidelines for feasibility randomised
controlled trials (RCTs).52
Recruitment
Recruitment took place following an open recruitment
strategy. Different methods were administered: research
staff in diabetes centres and diabetes self-help groups
who informed potential participants of the offer, flyers
in medical practices and social media posts in diabetes-
related groups. Interested people signed up on the
ACTonDiabetes homepage or expressed their interest via
email to the study mail address. Those who met the inclusion criteria and provided written informed consent were
randomised.
Randomisation and blinding
Randomisation was performed on an individual level by a
person not otherwise involved in the study (Lena Storz).
The randomisation list was created by an automated web-
based program called ‘sealed envelope’ (https://www.
sealedenvelope.com). Lioba Fluhr enrolled the participants. A permuted block randomisation with variable 2
and 4 block size (randomly arranged) and an allocation
ratio of 1:1 was used.
ACTonDiabetes intervention
The guided internet intervention was delivered on the
online platform Minddistrict. The theoretical base is the
ACT. Contents were adapted to the population of people
with diabetes from the already evaluated ACTonPain intervention.49–51 The intervention consists of seven modules.
Bendig E, et al. BMJ Open 2021;11:e049238. doi:10.1136/bmjopen-2021-049238

The content of the intervention involves psychoeducation underpinned by fictional peer support (a woman
with recently diagnosed type 2 diabetes, a younger man
with type 1 diabetes, an older man with long-standing,
insulin-
treated type 2 diabetes). The narratives of the
peers address typical problems and burdens, worries,
needs and experiences with strategies and resources as
well as topics covered in the intervention. Contents are
provided by means of texts, video sequences, audio files
or illustrations of various ACT models and metaphors. A
description of the intervention contents can be found in
table 1. Participants are advised to process through the
intervention in 7 weeks, completing one module per
week. The processing time for each module is scheduled to take approximately 45–60 min. ACTonDiabetes is
based on three assumed effect factors: the intervention
contents, guidance and daily exercises. Guidance was
provided by an e-coach (psychologist) who provided standardised feedback after each module. To support transfer
into everyday life, specific ACT-based exercises and tasks
(eg, keeping a diabetes distress diary) were included.
Furthermore, participants received short message service
(SMS) coaching with motivational prompts and mindfulness tasks. A schematic depiction of the intervention can
be seen in figure 1.
Measures
All surveys were conducted online via the Unipark platform (unipark.de).
Measurement time points were at baseline (T1) and
at 8 weeks after randomisation (T2) (ie, after the treatment should normally be completed). An overview of
outcomes, measurements and points of assessment is
shown in table 2.
Study aims were operationalised as follows:
1. Trial recruitment and acceptability.
–– Access routes, study flow, baseline characteristics.
–– User attitudes, formative user feedback, negative effects, adherence.
2. Potential of the intervention to affect intended outcomes in a confirmatory trial.
–– Diabetes
distress, depression, anxiety, self-
management, diabetes acceptance, quality of life,
fear of progression.
Trial recruitment and acceptability
Recruitment
Access routes were recorded by an open-ended question
asking how participants got to know about the study.
With regard to study flow, early participant attrition was
investigated to determine if mechanisms sufficiently
bridged the gap between eligibility/consent and actual
trial uptake, as recommended.53 54 For this purpose, we
measured the participation rate (number of participants
divided by the number of eligible people). Recruitment
was deemed successful if the participation rate was at
least 70% of all eligible participants (in hoc sensu early
attrition maximum 30%).54 55 In order to learn about
3
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1. Explore the feasibility of trial recruitment and acceptability of the internet intervention.
2. Examine if the intervention potentially affects diabetes
distress and other intended outcomes of a future full-
scale trial.
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Module

Key module contents

Focused ACT techniques

0

Introduction to the structure and basic ideas of the ACT training, explanation of
the SMS coach, presentation of accompanying case vignettes of the training;
sources and evidence
Fostering of treatment expectations and motivation, psychoeducation on diabetes
and its complications, diabetes distress and associations between diabetes
and mental health; development of the individual diabetes history and coping
mechanisms; introduction to the ideas of ACT; elaboration of a good reason for
processing through ACTonDiabetes; clarification of individual objectives for the
training; introduction to mindfulness and conscious breathing; elaboration of
the individuals′ previous handling of diabetes distress, previous strategies with
short-term and long-term success; presentation of possible different approaches
alongside ACT

Psychoeducation*

2

Introduction to the concepts of control and acceptance, development of the idea
of mindfulness: the body; introduction of the diabetes diary within which the focus
is on components of the SORC-model95 (Behavioral analysis model, acronym:
Situation, Organism, Reaction, Contingency/ Consequence); diabetes distress and
(un-)influenceable variables in life; primary and secondary suffering; introduction
to behavioural experiments, self-observation tasks, homework, ACT metaphors
and mindfulness exercises. Further optional diaries are offered to support self-
observational processes/tracking behaviour (eg, acceptance diary, mindfulness
diary)

Experiential acceptance*
Recognising malfunctions of
control strategies; acceptance
as alternative concept

3

Elaboration of and differentiation between thoughts and feelings; development of
the idea of mindfulness regarding thoughts; dealing with negative thoughts and
feelings; language processes and vocabulary tips to support defusion processes

Defusion,* recognising the
meaning of language; creating
distance from own thoughts

4

Self-conceptualisations; three senses of self; being the observing self;
development of the idea of mindfulness regarding all senses

Self as context*
Defusing from implicit
evaluations; getting to know the
observing self

5

Introduction to values; values as chosen life directions; choosing values; goal-
setting strategies, mindfulness regarding feelings

Values;* developing value
awareness

6

Commitment and its influence on a value-driven life, mindfulness in the everyday
life, ACT formula; begin to take action

1

7

Psychoeducation* Acceptance
Generation of creative
hopelessness

Committed action, ACT
formula;* learning ways to act in
accordance to values
Development of the way forward; commitment; conclusion and future perspective, Committed action,
skills overview and maintenance
mindfulness;* sustainable
anchoring of the learning
content in everyday life

Every module starts with a review of key elements from the last session and ends with a summary and outlook.
*Inclusion of metaphors (eg, man in the fountain; playing tug of war with unchangeable aspects in life), tasks and exercises to make contents
experienceable.
ACT, Acceptance and Commitment Therapy; SMS, short message service.

characteristics of the population reached by applied
recruitment strategies, we assessed age, gender, diabetes
type and former psychotherapy/counselling experience.
Additionally, we explored if participants who signed up
had a certain level of burden, thus elevated symptoms of
diabetes distress, depression or anxiety at baseline (T1).
Acceptability
Acceptability refers to reactions of participants regarding
the ACTonDiabetes intervention.56 Collected data
include attitudes towards internet interventions (Attitudes towards Psychological Online Interventions Questionnaire (APOI)57), as well as information acquired
through the online platform Minddistrict on usage and
4

engagement (number of modules completed, length of
processing time per module, number of intervention
completers and formative user feedback). Formative user
feedback was collected to gain knowledge of the users’
acceptance of the intervention. Therefore, we assessed
comments and critiques of the participants as well as the
perceived appropriateness of the intervention contents.
Furthermore, we assessed perceived negative effects of the
intervention (Inventory for the Assessment of Negative
Effects of Psychotherapy (INEP)58), as well as treatment
satisfaction (Client Satisfaction Questionnaire (CSQ-8)59)
using validated questionnaires.
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Table 1 Overview of contents and techniques of all sessions
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Attitudes towards internet interventions
The APOI57 consists of 16 items (eg, ‘I think ACTonDiabetes could help me’) which are rated on a 5-point Likert
scale (1=‘I do not agree at all’ to 5=‘I agree completely’).
The tool estimates four subscales (four items each): scepticism and perception of risks (SCE), threat due to technology (TET), confidence in effectiveness (CON) and
anonymity benefits (ABE). Higher scores on CON and
ABE indicate more positive attitudes, while higher values
on SCE and TET indicate more negative attitudes towards
internet interventions. Subscale scores can be added to a
total score (range 16–80). A higher total score indicates a
more positive attitude.57 A low level of acceptance of the
internet-based delivery format has been associated with
a lower uptake rate.60 Thus, an at least medium level of
acceptance may be required for the implementation on a
larger scale.61 62 Understanding attitudes towards internet
Bendig E, et al. BMJ Open 2021;11:e049238. doi:10.1136/bmjopen-2021-049238

interventions may help allocating dissemination and
recruitment resources for a larger RCT efficiently.62
Formative user feedback
Participants in the EG received a voluntary feedback questionnaire after each module. Questions aimed at rating
the length and comprehensibility for each module on a
3-point scale (too short, just right, too long). Additional
open questions were administered to gather information
on certain intervention contents (exercises, techniques
or metaphors) per module (‘What was the most/least
helpful exercise for you within this module?’).
Negative effects
Potential negative effects were assessed using the
15-
item version of the INEP.58 Participants rated
possible negative effects which occurred during or
5
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Figure 1 Intervention structure of ACTonDiabetes. SMS, short message service. SMART, specific, measurable, achievable,
relevant, time-limited
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Point of
assessment
Construct

Instrument

Trial recruitment
Recruitment strategy

T1

T2

X

X

Demographics

Self-report

X

X

Dropout

Study attrition
rate

X

X

Satisfaction

(CSQ-8)

X

X

Negative effects

INEP

Attitudes and
expectations

APOI

Protocol adherence

Treatment
dropout

X

Formative user
feedback

Feedback per
module

X

Acceptability
X
X

X

Outcome data
Diabetes distress

PAID

X

X

Depressive
symptoms

PHQ-9

X

X

Anxiety symptoms

GAD-7

X

X

Fear of progression

FoP-Q-SF

X

X

Acceptance and
Action Diabetes
Questionnaire

AADQ

X

X

Diabetes Self-
Management
Questionnaire
Quality of life

DSMQ

X

X

AQoL-8D

X

X

T1=baseline; T2=post-measurement.
AADQ, Acceptance and Action Diabetes Questionnaire;
APOI, Attitudes towards Psychological Online Interventions
Questionnaire; AQoL-8D, Assessment of Quality of Life 8-item
Questionnaire; CSQ-8, Client Satisfaction Questionnaire; DSMQ,
Diabetes Self-Management Questionnaire; FoP-Q-SF, Fear of
Progression Questionnaire–Short Form; GAD-7, Generalized
Anxiety Disorder 7-item Scale; INEP, Inventory for the Assessment
of Negative Effects of Psychotherapy; PAID, Problem Areas In
Diabetes Scale; PHQ-9, Patient Health Questionnaire-9.

after the intervention on a 4-point Likert (0=‘no agreement’ to 3=‘total agreement’) or a bipolar 7-point scale
(−3=‘worse’ to 3=‘better’). Participants then indicate
if they attribute negative effects to the intervention or
other circumstances (eg, ‘I feel better (+3)…worse (−3)
since the start of the intervention’; ‘I put this effect
down to the intervention’ (1), ‘other circumstances’
(2)). Topics include possible negative effects in the
fields social environment, intrapersonal factors and
work-related situations.
6

Treatment satisfaction
The CSQ-859 measures satisfaction with the intervention
using eight items and a 4-point Likert scale. Higher scores
indicate higher treatment satisfaction. For psychosomatic
populations, a mean of M=23.5 (SD=5.0).63 Thus, values
close to M=23.5 were classified as sufficient satisfaction
with the ACTonDiabetes treatment to be investigated in
a larger trial.
Adherence
Study attrition as well as intervention adherence was
evaluated 8 weeks after randomisation. Adherence was
operationalised by the percentage of participants who
completed the majority of modules. That is, participants
at least processed through the introduction and the initial
four of the seven core modules within 8 weeks.
Outcome data
Diabetes distress
The 20-item Problem Areas In Diabetes (PAID) Scale64
was used to measure diabetes distress. The scale requests
diverse emotional problems due to living with the chronic
condition. Responses are given on a 5-point Likert scale
(0=‘no problem’ to 4=‘serious problem’). The raw sum
score is multiplied with 1.25 to calculate the total score
(range 0–100). Higher scores indicate higher diabetes
distress. Values of 40 and above are considered to indicate
elevated, thus clinically relevant diabetes distress.65
Depression
The Patient Health Questionnaire-9 (PHQ-966) was
used to measure symptoms of depression. Its nine items
assess the key symptoms of depression according to the
Diagnostic and Statistical Manual of Mental Disorders;
responses are given on a 4-point Likert scale (0=‘not at
all’ to 3=‘almost every day’). The total score ranges from
0 to 27 with values of 10 or higher suggesting elevated
depressive symptoms.
Anxiety
The Generalized Anxiety Disorder 7-item Scale (GAD767) was used to measure symptoms of anxiety. Seven
items are rated on a 4-point Likert scale (0=‘never’ to
3=‘almost every day’). Higher total scores (range 0–21)
indicate higher levels of anxiety.
Self-management
Overall, diabetes self-management was measured using
the Diabetes Self-Management Questionnaire (DSMQ68),
consisting of 16 items which describe aspects of self-
management. Items are rated on a 4-point Likert scale
(0=‘does not apply to me’ to 3=‘applies to me very much’).
The raw sum score is transformed to a scale from 0 to 10
with higher scores suggesting better self-management.
Acceptance
The Acceptance and Action Diabetes Questionnaire69
was used to measure diabetes acceptance. Acceptance
of diabetes-related feelings, thoughts and its impact on
Bendig E, et al. BMJ Open 2021;11:e049238. doi:10.1136/bmjopen-2021-049238
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Table 2 Overview of constructs, measurement instruments
and points of assessment
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Quality of life
The Assessment of Quality of Life 8-item Questionnaire70
was used to measure quality of life on eight dimensions
(independent living, senses, pain, mental health, happiness, self-
worth, coping and relationships). Sum score
measures indicate overall physical and psychosocial
quality of life. The total scores range between 35 and 176
points with higher values indicating higher quality of life.
Fear of progression
The short form of the Fear of Progression Questionnaire71
measures worries and fear regarding disease progression and development of diabetes complications using
12 items and a 5-point Likert scale (1=‘never’ to 5=‘very
often’). The total score ranges from 0 to 60, higher scores
indicate higher fear.
Sample size
As this trial was intended to help revise/finalise the intervention and select suitable outcome measures for the full-
scale trial, the target of this trial was to recruit at least 40
participants with 20 participants per arm. In accordance
with the extended version of the CONSORT statement
for feasibility trials,52 investigators decided to proceed
with the recruitment of participants until enough information was reached to decide whether or how to continue
with a future definitive trial. Online supplemental table
1 comprises formal feasibility criteria with regard to trial
recruitment, acceptability and outcome data following
standard recommendations.56 72
Data analysis
The data were analysed with R.73 Quantitative data include
descriptive statistics (frequency, percentage, mean, SD,
median) and linear regression models for investigating
potential group differences. Regression models were used
to investigate group differences (dummy coded predictor:
EG=1). Baseline values were used as covariate in all regression models.74 Analyses are based on an intention-to-treat
principle. Multivariate imputation by chained equations
were performed to create 20 complete datasets.74 Missing
data were assumed to be missing at random.75 Predictive
mean matching was used as imputation method.74 Imputation models were defined following the recommendations by van Buuren et al,74 76 that is, including variables
defined for the primary analysis and auxiliary variables.
Analyses were conducted for each imputed dataset and
pooled using Rubin’s rule.77 78 For all outcomes, mean,
SD, standardised regression coefficient and the corresponding 95% CI are reported. The significance level was
set to p<0.05 for all analyses.
Patient and public involvement
Patient and public involvement (PPI) representatives
provide input to the present study in several stages. The
intervention was further developed in a multidisciplinary
Bendig E, et al. BMJ Open 2021;11:e049238. doi:10.1136/bmjopen-2021-049238

team comprising psychologists, psychotherapists, diabetes
specialists and people with diabetes. PPI representatives were included in the intervention development to
improve content, usability and design of ACTonDiabetes.

RESULTS
Trial recruitment and acceptability
Recruitment
The study was closed after N=42 participants had been
randomised. N=61 individuals were assessed for eligibility and informed about the study. N=18 people did
not consent, two participants were excluded for not
meeting inclusion criteria (figure 2). Forty-two people
with diabetes were randomised (participant flow,
figure 2), equalling to a participation rate of 71%. Sixty-
four per cent of people assessed for eligibility got to
know about the study from specialised diabetes centres,
30% were recruited via social media, 6% from other
sources.
Baseline participant sociodemographic and clinical
characteristics are presented in table 3. Mean age of the
sample was M=46.9 (SD=14.4), 50% were female. The
majority, 76%, of the participants were diagnosed with
type 1 diabetes.
Baseline diabetes distress was elevated with a mean
PAID score of M=43.9 (SD=13.7). Furthermore, the mean
PHQ-9 and GAD-7 scores at baseline suggested mild
depressive (M=8.40, SD=5.11; PHQ-9) and anxiety symptoms (M=6.62, SD=4.34; GAD-7).
Acceptability
Attitudes towards internet interventions
The assessment of attitudes towards internet interventions using the APOI revealed values of M=39.7 (SD=7.1)
at T1 and M=41.7 (SD=11.25) at T2 in the EG, and
M=40.1 (SD=9.4) (T1) and M=42.6 (10.0) (T2) in the CG
(see table 3). Attitudes were not significantly different
between EG and CG at post-
measurement (b=−0.04,
p=0.86). Participants’ mean satisfaction with intervention
according to the CSQ-8 total score was M=25.8 (SD=5.6)
(table 3).
Formative user feedback
We received N=89 feedback forms from n=21 participants
across the seven modules regarding processing time per
module. Much feedback (75%, n=16) indicated that the
processing time per module was just right. Minddistrict
data revealed that processing through modules took on
average M=84 min (SD=36) per module. Open questions revealed that mindfulness and acceptance-
based
interventions were perceived as particularly positive
across modules (46% of 89 feedback, n=41). Across the
modules, open-ended questions indicated that contents
were not always easy to understand (34%, n=30), not sufficiently individualised (20%, n=18) and too text intensive
in overall amount (21%, n=19).
7
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valued action is measured on 11 items on a 5-point Likert
scale (1=‘never’ to 5=‘nearly always’).
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Participant flow.

Negative effects
At post-treatment, none of the participants of the EG
indicated to feel worse than before ACTonDiabetes.
About one-third of participants reported no change in
their subjective well-being (33%, n=7), while two-thirds
(66%, n=14) reported that their well-
being improved
since the start of the intervention. All participants who
reported improvements attributed their experienced
positive changes to the intervention. Four participants
(14%) reported to suffer more from past experiences
than before the intervention; one of them attributed this
change to the intervention, while the others attributed
it to other circumstances. One person reported a more
increased number of relationship conflicts than before
the intervention. However, this was not attributed to the
intervention. Two participants (6.8%) reported worsened
relationships with their families and three regarding
friends (10.3%) since the intervention, but none of
8

them attributed these changes to the intervention. Four
persons (19%) of the EG worried that colleagues or peers
might get to know about their participation in the study/
receiving treatment. Three persons (10.3%) indicated to
worry about possible future trouble with insurance; one
of them attributed this to the intervention. Six persons
(20.7%) indicated to have more financial worries than
before the intervention. One of them attributed this to
the intervention. Eight persons (27.5%) indicated feeling
dependent on the intervention. Eleven persons (37.8%)
reported greater difficulties to make decisions on their
own after finishing the intervention, but only one of them
attributed this to the intervention. Finally, five persons
(17.2%) reported that they did not feel well for longer
periods after attending the intervention but attributed
this to other life circumstances.
Overall, N=16 participants of the EG (76%) reported
at least one negative change in social, intrapersonal or
Bendig E, et al. BMJ Open 2021;11:e049238. doi:10.1136/bmjopen-2021-049238
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Figure 2
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ACTonDiabetes, n=21
M (SD)

Waitlist, n=21
M (SD)

Age
Diabetes distress (PAID)

47.6 (12.7)
45.1 (13.8)

46.1 (16.2)
42.58 (13.4)

Quality of life (AQoL-8D)

68.99 (13.0)

66.06 (11.5)

Depression symptoms (PHQ-9)

7.38 (5.3)

9.43 (4.8)

Anxiety symptoms (GAD-7)

6.24 (4.2)

7.00 (4.6)

Fear of progression (FoP-Q-SF)

34.33 (8.9)

32.24 (9.9)

Diabetes acceptance (AADQ)

41.62 (7.1)

41.14 (6.9)

6.88 (1.7)

5.81 (1.7)

39.71 (7.1)

40.09 (9.4)

N (%)

N (%)

Diabetes self-care (DSMQ)
Attitudes towards online interventions (APOI)
Gender

9 (43%) female

12 (57%) female

Highest educational level (ISCED-97 level)
 Level 2 (secondary education first stage)

4 (19)

4 (19)

 Level 3 or 4 (secondary education second stage or post- 12 (57)
secondary non-tertiary education)

6 (29)

 Level 5 (first stage of tertiary education)
Prior psychotherapy
Diabetes type

5 (24)
7 (33)
16 (76 type 1)

11 (52)
13 (62)
16 (76 type 1)

Data are M (SD) or number (%).
AADQ, Acceptance and Action Diabetes Questionnaire; APOI, Attitudes towards Psychological Online Interventions Questionnaire; AQoL-
8D, Assessment of Quality of Life 8-item Questionnaire; DSMQ, Diabetes Self-Management Questionnaire; FoP-Q-SF, Fear of Progression
Questionnaire–Short Form; GAD-7, Generalized Anxiety Disorder 7-item Scale; ISCED-97, International Standard Classification of Education
1997; PAID, Problem Areas In Diabetes Scale; PHQ-9, Patient Health Questionnaire-9.

work-related aspects. Of them, n=6 participants (38%)
attributed these experienced changes to the intervention.
Thus, one-third of all treated participants experienced at
least one negative change due to ACTonDiabetes.
Intervention adherence
Analyses on intervention adherence revealed that
nine participants of the EG (43%) completed all seven
modules within 8 weeks after randomisation. Excluding
participants who never started the intervention, from
randomisation to post-treatment 57% (n=10) dropped
out before starting module 5 (figure 3). Eleven participants provided reasons for not starting or discontinuing:
three participants indicated that participation was not
useful to them, eight stated that they did not have enough
time for further participation. Overall, 52% of all participants finished at least module 4 after 8 weeks.
Changes in psychometric outcomes
There was a significant difference between the groups
regarding diabetes distress after the intervention (T2)
favouring the EG (Cohen’s d=0.65, 95% CI −1.27 to
−0.02, p=0.042). The effect adjusted for the baseline value
was (b=−0.68, 95% CI −1.36 to 0.02, p=0.048, adjusted
R²=0.17). Changes in the other assessed outcomes were
non-
significant between groups, however, all with a
Bendig E, et al. BMJ Open 2021;11:e049238. doi:10.1136/bmjopen-2021-049238

descriptive trend towards greater improvements in the
EG (table 4).
DISCUSSION
This RCT evaluated the feasibility and potential effectiveness of an internet intervention to decrease elevated
diabetes distress in people with type 1 or type 2 diabetes.
To our knowledge, this is the first study that investigates
an ACT-based internet intervention for this population.
Participants reported elevated diabetes distress as well as
depressive and anxiety symptoms, thus recruitment strategies reached people with an at least quantifiable level of
psychological burden.
The participation rate in this study was at 71%, indicating that the applied procedure to transfer eligible individuals into the study is appropriate. We reached female
and male participants equally; however, the majority of
the participants had type 1 diabetes. This is somewhat
surprising as different studies show that both groups report
equal burden due to diabetes. The imbalance may be in
part explained by the recruitment strategies. That is, the
overall number of members in identifiable self-organised
social media groups with diabetes type 1 was N=15 000,
while identifiable self-organised groups for diabetes type
2 comprised only about 1000 members. Furthermore,
9
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Table 3 Baseline sample characteristics by group

Open access

Intervention completion 8 weeks after randomisation.

many participants were recruited via specialised centres
with an over-representation of people with type 1 diabetes
compared with the primary care setting. Personal recommendation may have led to higher participation than
advertisement only. Overall, the intervention seems to be
particularly interesting for middle-aged persons of both
sexes who treat their diabetes with insulin and are not
currently undergoing psychotherapeutic treatment.
From randomisation to post-
treatment, 30% of the
participants dropped out, most of them discontinuing
during the first half of the intervention. Only 43% of the
participants finished all seven modules within 8 weeks
after randomisation. However, 62% (n=13) of the participants completed the intervention within 21 weeks
after randomisation, suggesting that a slower treatment
performance was preferred by some people. Although
the dropout is comparable with other trials in the field,
offline or online33 79 future studies (including the planned
full-scale trial) would benefit from adding mechanisms
to foster adherence. Low intervention completion could
limit the effectiveness of the intervention in a confirmatory trial. Guidance, SMS coaching and reminders might
be useful techniques to keep participants involved80 81 and
should be further extended. A greater variety in presentation forms, helping to clarify contents and facilitating
comprehension, could be experienced as positive and
help to increase participants’ adherence.82 Formative
feedback on the intervention revealed that there should
be less extensive and complex texts and better comprehensibility. Analyses of the processing time per module
indicated that it took on average 24–39 min longer than
expected to process through the intervention. However,
10

75% of participants indicated that the processing time was
just right for them. This inconsistency might be explained
by possible breaks during working on the modules. The
finding of long processing times suggests that the contents
should not be extended per module in the further developed version of ACTonDiabetes. Another point that was
raised by the participants concerns the individualisation
of contents. Higher degrees of individualisation could
be realised by adding diabetes-specific aspects of living
with diabetes to the case vignettes (eg, by condensing
the narratives throughout the intervention). This could
help to better fit the intervention contents to the target
population. Additionally, more individualisation could be
achieved by expanding the space for individual life stories
within the intervention. This could comprise personal
writing like the development of illness narratives.
More comprehensibility could be achieved by strengthening interdisciplinary exchange, that is, with regard to
text comprehension researchers.83 The use of written text
as a medium for conveying contents should be limited
in favour of other media and interactive materials like
illustrations, videos and audio files. Another yet too little
investigated and integrated factor is a positive experience
and a gratification character when processing through
internet interventions. Interventions could be further
enriched by integrating token systems or serious games
(eg, games with the primary purpose of knowledge
transfer).84 To optimise the ACTonDiabetes intervention based on these findings, the amount of written text
should be reduced per module by replacing it with video
and audio materials. Also, optimising persuasiveness of
ACTonDiabetes might improve adherence.85
Bendig E, et al. BMJ Open 2021;11:e049238. doi:10.1136/bmjopen-2021-049238
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Figure 3

Between group differences at post-measurement adjusted for baseline differences. Intervention group was coded with 1 (independent variable), baseline values were used as covariate,
positive values indicate higher values in the intervention group. Negative values indicate lower values in the intervention group. Data are M (SD), regression coefficients or Cohen’s d.
AADQ, Acceptance and Action Diabetes Questionnaire; APOI, Attitudes towards Psychological Online Interventions Questionnaire; AQoL-8D, Assessment of Quality of Life 8-item
Questionnaire; CSQ-8, Client Satisfaction Questionnaire; DSMQ, Diabetes Self-Management Questionnaire; FoP-Q-SF, Fear of Progression Questionnaire–Short Form; GAD-7, Generalized
Anxiety Disorder 7-item Scale; PAID, Problem Areas In Diabetes Scale; PHQ-9, Patient Health Questionnaire-9.

+0.07
–
0.86
–
−1.73 to 0.30
–
0.25
–
41.75 (11.26)
25.77 (5.54)
39.71 (7.13)
–
Attitudes towards online interventions (APOI)
Treatment satisfaction
(CSQ-8)

7.37 (1.29)
6.88 (1.66)

68.99 (13.05)

Diabetes self-care (DSMQ)

Quality of life (AQoL-8D)

71.56 (12.92)

–

0.04

+0.53

+0.81
0.243

0.145
−0.13 to 0.77

−0.20 to 0.71
0.22

0.22
0.32

0.26

+0.24
0.418
−0.30 to 0.69
0.24
0.19
43.36 (4.82)
41.62 (7.15)
Diabetes acceptance (AADQ)

−0.57

−0.06
0.428

0.108
−0.99 to 0.11

−0.76 to 0.33
0.27

0.27
−0.44

−0.21
31.39 (7.99)

4.38 (3.53)
6.24 (4.17)

34.33 (8.95)

Anxiety symptoms (GAD-7)

Fear of progression (FoP-Q-SF)

−0.65
−0.66
0.048
0.502
−1.36 to 0.002
−0.87 to 0.14
0.33
0.25
−0.68
−0.36
23.9 (19.8)
5.7 (4.4)
45.1 (13.8)
7.4 (5.3)
Diabetes distress (PAID)
Depression symptoms (PHQ-9)

P value
95% CI
SE ß
Standardised
coefficient ß
Post-treatment (T2)
M (SD)
Baseline (T1)
M (SD)

Linear regression analysis of changes from baseline to post-treatment
Table 4
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The attitudes towards internet interventions were
generally positive. More positive attitudes may be associated with increased effectiveness of internet interventions.86 Thus, providing more detailed information about
ACTonDiabetes prior to the beginning of the intervention, or the inclusion of an acceptance-facilitating intervention at the start, might evoke more positive attitudes
towards the internet-based treatment, hence increasing
adherence and treatment effectiveness.61 87–89
Satisfaction with the intervention was positive and
comparable with results of psychological treatments in
psychosomatic contexts.63 Participants reported non-
severe negative effects due to the intervention. This is
consistent with the current literature suggesting that
negative treatment effects should be expected and thus
monitored carefully.90–92 Nevertheless, almost one-third
of the participants reported at least one negative change
which was attributed to the intervention. This points to
the importance of considering possible negative side
effects of ACTonDiabetes in a larger trial. To prevent
such experiences, regular assessments should be implemented.93 However, none of the participants of the EG
indicated to feel worse due to the intervention. Future
trials should measure both symptom deterioration and
perceived negative effects during the treatment phase.93
To draw conclusions on effectiveness of the intervention regarding diabetes distress, it requires a larger
study. The same holds true for potential effects on other
intended outcomes like depression, anxiety and fear of
progression. Likewise, effects on self-management and
diabetes acceptance need to be evaluated in a larger
study. Due to feasibility as primary outcome of this study,
the small sample size as well as indications of inhomogeneity between the groups regarding prior psychotherapy/
counselling experiences and educational level, conclusions on effectiveness are not subject to this study.
Limitations of this study comprise the fact that all data
are based on self-report. Future studies should at least
rely on professional-assured diagnosis. Furthermore, the
absence of HbA1c data is one of the main shortcomings of
this study. Future studies should incorporate medical data
like HbA1c values as the evaluation of potential changes
in HbA1c might play a key role regarding the relevance of
the intervention in diabetes care. Additionally, comorbid
disorders could be assessed in future studies to achieve
better insights into the physical conditions of participants.
Another limitation is that the study tested the EG
against a waitlist CG with participants being a priori
informed about the difference between the groups.
Additionally, participants in the EG received the guided
version of ACTonDiabetes while the CG received the
unguided ACTonDiabetes intervention. Thus, effects
of waiting for treatment and receiving ACTonDiabetes
without guidance could have biased the data. For psychotherapy research in general, small effect sizes found in
waitlist control groups suggest that testing a treatment
against a waitlist might not be a very strict test.94 Future
trials should use enhanced treatment-
as-
usual groups
11
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