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Feasibility study of real-time online text-
based CBT to support self-management
for people with type 1 diabetes: the
Diabetes On-line Therapy (DOT) Study

Anne M Doherty
Scott Weich,® Khalida Ismail”

ABSTRACT

Introduction This study examines the feasibility of
conducting diabetes-focused cognitive—behavioral
therapy (CBT) via a secure online real-time instant
messaging system intervention to support self-
management and improve glycemic control in people
with type 1 diabetes.

Research design and methods We used a pre—post
uncontrolled intervention design over 12 months. We
recruited adults with type 1 diabetes and suboptimal
glycemic control (HbA1c >69 mmol/mol (DCCT 8.5%)
for 12 months) across four hospitals in London. The
intervention comprised 10 sessions of diabetes-focused
CBT delivered by diabetes specialist nurses. The
primary outcomes were number of eligible patients,
rates of recruitment and follow-up, number of sessions
completed and SD of the main outcome measure,
change in HbA1c over 12 months. We measured

the feasibility of collecting secondary outcomes,

that is, depression measured using Patient Health
Questionnaire-9 (PHQ-9), anxiety measured Generalised
Anxiety Disorder (GAD) and the Diabetes Distress Scale
(DDS).

Results We screened 3177 patients, of whom 638 were
potentially eligible, from whom 71 (11.1%) were recruited.
The mean age was 28.1 (13.1) years, and the mean HbA1c
was 84.6 mmol/mol (17.8), DCCT 9.9%. Forty-six (65%)
patients had at least 1 session and 29 (41%) completed all
sessions. There was a significant reduction in HbA1c over
12 months (mean difference —6.2 (2.3) mmol/mol, DCCT
0.6%, p=0.038). The change scores in PHQ-9, GAD and
DDS also improved.

Conclusions It would be feasible to conduct a full-scale
text-based synchronized real-time diabetes-focused CBT
as an efficacy randomized controlled trial.
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INTRODUCTION

Around half of patients with type 1 diabetes
do not achieve effective levels of glycemic
control as recommended in National
Institute for Health and Care Excellence
guidance (UK standards)' despite the wide-
spread access to interventions such as struc-
tured education and diabetes technologies
which have an evidence base for improving

.2 Anne Herrmann-Werner,® Arann Rowe,* Jennie Brown,®

Significance of this study

What is already known about this subject?

» Around half of patients with type 1 diabetes do not
achieve effective levels of glycemic control, and
there is growing evidence of the efficacy of psy-
chological treatments in improving glycemic control
in type 1 diabetes, but it remains unclear whether
diabetes-focused  cognitive—behavioral  therapy
(CBT) in the virtual setting can also lead to improved
glycemic control.

What are the new findings?

» Online CBT for type 1 diabetes mellitus (T1DM) is an
acceptable and feasible intervention for certain pa-
tients: in the context of COVID-19, it is very important
to have access to effective treatments which may be
delivered remotely.

» In those patients who are able to engage with the
therapy, significant improvement in glycemic control
was reported: mean (SD)=6.2 (2.3) mmol/mol.

» This suggests that this may be an important ad-
juvant treatment in the management of complex
T1DM where glycemic control is suboptimal and
may reduce the risk of developing complications of
diabetes.

» There were trend improvements in symptoms of
anxiety, depression or diabetes-related distress
among participants who had elevated scores in
measures of these symptoms at baseline.

How might these results change the focus of

research or clinical practice?

» This provides evidence that a virtual approach to
the delivery of diabetes-focused CBT may be suc-
cessful in empowering patients to optimize their
diabetes management and improve their glycemic
control, reducing their risk of developing diabetes
complications.

HbAlc.>™ One possible reason is that living
with type 1 diabetes is associated with signifi-
cant psychological distress, the most common
being depressive symptoms, anxiety and
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diabetes-specific distress, which is associated with difficul-
ties in optimizing diabetes self-management, persistent
hyperglycemia and higher risk of earlier onset of diabetes
complications and premature mortality.”” Some patients
experience stigma around their diabetes and changes
in lifestyles, and these can accentuate this psychological
distress."” !

There is growing evidence of the efficacy of psycho-
logical treatments in improving glycemic control in
type 1 diabetes.'”” A multi-center randomized controlled
trial (RCT) demonstrated that nurse-led motivational
interviewing combined with basic cognitive-behavioral
therapy (CBT) skills was more effective than usual care in
improving glycemic control (mean difference in reduc-
tion in HbAlc=5.5 mmol/mol) in 340 adults with type 1
diabetes and persistent suboptimal glycemic control.' **
However, it was not more cost-effective.'” One reason may
be that the intervention was limited to patients who could
attend face-to-face sessions in the participating hospitals.
Patients on average completed 50% of the sessions and
said that attending for mental health separate to diabetes
care was time consuming, costly and burdensome.'®

Psychological treatments using internet-based instant
messaging systems offer an alternative to face-to-face
therapy. In routine clinical practice, diabetes health
professionals use the internet to access blood glucose
(BG) data and give emotional and practical support via
email and mobile texts and use mobile phone applica-
tions to support patients in carbohydrate counting and
calculating insulin doses. There is evidence that these and
other forms of telemedicine are effective in improving
glycemic control,'” and that many patients prefer remote
or virtual support to conventional therapy.'® ' Similarly,
among patients with depression, an RCT of CBT deliv-
ered using a real-time online instant messaging system was
more effective in improving depression scores than usual
care.”’ In patients with depression and type 1 diabetes,
an RCT of online CBT focusing on depression reported
significant improvement in depressive symptoms, but not
in glycemic control.” It appears therefore that where the
primary focus of CBT is on diabetes self-management, it
is more likely to lead to improved glycemic control in the
face-to-face setting. However, it remains unclear whether
CBT focusing on diabetes in the virtual setting can also
lead to improved glycemic control.

The overall aim of this study was to test the feasibility
of an online diabetes-focused CBT-based intervention
in type 1 diabetes delivered by diabetes specialist nurses
(DSNs). Specifically, we studied the following markers
of feasibility: size of study population that was eligible,
participation rates, uptake of sessions, and follow-up
rates at 6 and 12 months.

MATERIALS AND METHODS

Participants

The target population was people with type 1 diabetes
who have persistent hyperglycemia. The study inclusion

criteriawere adults patients aged =18 years with a diagnosis
of type 1 diabetes based on hospital records, persistent
hyperglycemia (HbAlc >69 mmol/mol on at least two
occasions for the past 12 months including the current
status) and fluent in conversational English.

The exclusion criteria were those who had no access to
the internet; required acute inpatient care for diabetes
or unrelated medical conditions at recruitment; had a
severe mental illness such psychotic disorder, substance
dependence and learning difficulties; had major changes
in insulin management (such as change in type of insulin
or method of administration) or addition of oral diabetes
medication in preceding 3 months; and were pregnant or
planning pregnancy.

Design

This is a pre—post uncontrolled intervention study of a
synchronic real-time online diabetes-focused CBT inter-
vention for people with type 1 diabetes over 12 months.

Setting

We screened the type 1 diabetes electronic databases
in four secondary care diabetes clinics in the south
east Thames region, UK: King’s College Hospital and
Guy’s and St Thomas’s Hospital NHS Foundation Trusts
and University Hospital Lewisham and Darent Valley
Hospital, which combined serve a diverse socioeconomic
and ethnic population of about 0.5 million residents.*

Measures

At baseline, we measured HbAlc (mmol/mol), dura-
tion of diabetes (years), and presence of macrovascular
and microvascular diabetes complications using medical
records. HbAlc was measured at 6 months and 12 months
following recruitment as part of routine care.

We also measured three psychological constructs.
We measured depressive symptoms using the Patient
Health Questionnaire (PHQ-9),” a 9-item self-report
questionnaire (range 0 to 27) with a score 210 having
a high specificity and sensitivity for depressive disorder.
To assess symptoms of anxiety, we used the Generalised
Aniety Disorder 7-item scale (GAD-7),** a 7-item self-report
questionnaire (range 0-21) with two cut-offs: score =5
and score 210 for subthreshold and threshold anxiety
disorder, respectively.25_27 Diabetes-specific distress was
measured using the Diabetes Distress Scale (DDS),*® a
17-item self-report questionnaire based on four distress-
related domains (emotional burden, physician-related
distress, regimen-related distress and diabetes-related
interpersonal distress) (range 17-51) and score of 240
indicating clinically significant diabetes distress.”’

Intervention

The intervention was titled Diabetes Online Therapy
(DOT). It was delivered via a real-time instant messaging
system using real-time text communication over the
internet, accessible by phone or computer on the
internet-based platform. A date and time were agreed
for each session, at which the patient and therapist met
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and conversed by typing in real time onto a shared plat-
form for the duration of the therapy session (private and
secure internet chat room). Each session lasted 50 min.
It is an NHS “Connecting for Health” registered plat-
form and thus fulfills NHS security and governance rules
protecting patient confidentiality. The electronic plat-
form was provided by a commercial company that provides
internet CBT for depression and anxiety commissioned
by the NHS in parts of England.*® The DOT platform
had functions to set up appointments, automatic tran-
scription of the session which can be shared by patient
and therapist for secure communication outside sessions,
chart progress using disease-specific measures, and to
hold online and downloadable materials for guided self-
help. At the end of each session, the therapist completed
a brief summary outlining the main points of the session,
along with the CBT homework agreed.

Participants were offered 10 sessions of CBT delivered
over 3 months plus two follow-up sessions at monthly
intervals. The therapy was delivered by five DSNs who
received training in the basics of CBT from a consultant
liaison psychiatrist qualified with a postgraduate diploma
in CBT over 3 days, with subsequent role play sessions
followed by feedback, and weekly supervision from a
clinical psychologist trained in CBT over 6 months. We
developed a diabetes CBT manual (available on request
from authors) which was adapted and refined from an
evidence-based face-to-face diabetes CBT manual.'® This
formed the basis of self-directed learning and served
to standardize the delivery of therapy across the nurse-
therapists. The basic techniques that were taughtincluded
eliciting negative diabetes cognitions, basic 3-systems
formulation, goal setting, agenda setting and feedback,
activity scheduling, behavioral goals and experiments.
The therapy was delivered by text, over the internet in
real-time in 50 min sessions. While the DSN gave general
advice about the management of type 1 diabetes, the
specific diabetes care remained the responsibility of the
local diabetes team to maintain patient safety.

Ethics

Informed consent by telephone was obtained from all
participants, and a hard-copy signed consent was sent
and received by mail.

Statistical analyses

All statistical analyses were performed using SPSS
V.21.0.» We reported baseline characteristics as mean
and SD for continuous variables, and as proportions and
percentages for categorical variables. We examined the
changes in glycemic control within an individual from
baseline to 6 months, and from baseline to 12 months
using Student paired t-test. We conducted multivariate
analysis with change in HbAlc as the dependent vari-
able, controlling for confounding factors, including age,
gender and duration of diabetes. We examined change in
the psychological measures from baseline to 12 months.
A significance level of 5% was used throughout. A proxy

marker for fidelity to the intervention was derived from
the number of sessions attended and categorized into
those who did not attend their first session, those who
attended at least 1 or 2 sessions, and those who attended
all 10 CBT sessions.

RESULTS

There were n=3177 patients on the clinical registers of
the four participating hospitals. From this list, we identi-
fied n=638 patients who were potentially eligible because
they met the inclusion criterion of at least 1 HbAlc >
69 mmol/mol in the past 12 months who were invited
in writing by their clinician for further screening and
consent. Of these, n=90 patients replied and n=71 (79%)
consented to participate (figure 1). The majority were
female and of White ethnicity, mean age was 28.1 (13.1)
years and over half had a university degree. Mean dura-
tion of type 1 diabetes was 18.3 (10.3) years and mean

Assessed for eligibility at 4
sites in South London (n=3177)

Ineligible based on HbA1c (n=
2539)

v

\4

Potentially eligible patients
were contacted by mail (n=638)

.| Did not respond to mail contact
(n=548)

A 4

Telephone screened for

eligibility (n=90)
_|  Declined participation (n=11)
“| Did not meet inclusion criteria
v by telephone screening (n=8)

Consented (n=71)

A 4

Completed Therapy (n=29)
Disengaged after 1 session (n=17)
Signed consent but did not attend
any on-line sessions (n=25)

6 month follow up HbA1c
(n=27)

v

12 month follow up HbA1c
(n=36)

Figure 1
attrition.

Consort flow diagram showing recruitment and
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Table 1

Comparison of baseline characteristics by those with and without 12-month HbA1c data

Total at baseline Those with HbA1c data Those with no HbA1c

(n=71) at 12 months (n=36) data at 12 months (n=35)

Age, mean (SD) 38.1 (13.1) 39 (12.5) 37.3 (13.9)
Gender, n (%)

Male 17 (23.9) 8 (22.2) 9 (25.7)

Female 54 (76.1) 28 (77.8) 26 (74.3)
Ethnicity, n (%)

White 63 (92.6) 35 (94.4) 28 (87.5)

Black, Asian, minority ethnic 5(7.4) 1(2.8) 4 (12.5)
Education, n (%)

No examinations completed 2(3.4) 1@3.9) 1@3.1)

GSCEs/O-levels or equivalent 13 (22.4) 6 (23.1) 7(21.9)

A-levels or equivalent 13 (22.4) 8 (30.8) 5(15.6)

University degree or higher 30 (51.8) 11 (42.3) 19 (59.4)
Employment status, n (%)

Employed full time 37 (63.8) 19 (70.4) 18 (58.1)

Employed part time 7(12.1) 2(7.4) 5(16.1)

Sick leave, unemployed, homemaker 9 (15.5) 5(18.5) 4(12.9)

Retired 2 (3.4) 1(3.7) 1(3.2)

Student 3(5.2) 0(0) 3(9.7)
Smoker, n (%) 14 (26.4) 7 (29.2) 7 (24.1)
Duration of diabetes in years, mean (SD) 18.3 (10.3) 16.6 (10.2) 20.2 (10.2)
Baseline HbA1c in mmol/mol, mean (SD) 84.6 (17.8) 83.3(15.9) 85(17.3)
Depressive symptoms at baseline (PHQ-9 score), mean (SD) 4.6 (3.3) 5.4 (4.1) 3.5 (3.5)
Anxiety symptoms at baseline (GAD-7 score), mean (SD) 4 (3.9) 5.3 (5.3) 5.3 (5.3)
Diabetes distress at baseline (DDS score), mean (SD) 48.2 (10.2) 44.6 (15.8) 44.9 (15.7)
At least mild symptoms (=5) on PHQ-9 or GAD-7, n (%) 47 (66.2) 26 (72.2) 21 (60)

DDS, Diabetes Distress Scale; GAD-7, Generalised Anxiety Disorder 7-item scale (a measure of symptoms of anxiety); GSCE, General Certificate of Secondary Education; PHQ-9,

Patient Health Questionnaire-9 (a measure of depressive symptoms).

HbAlc was 84.6 (17.8) mmol/mol. While mean levels of
depressive and anxiety symptoms were below diagnostic
thresholds for their respective disorders, there were
significant levels of diabetes-related distress (table 1).

Of the 71 people who consented, 25 (35.2%) did not
attend their first online session; 17 (24%) attended either
1 or 2 sessions and 29 (40.9%) completed all 10 sessions.
Baseline data were collected on all individuals who
consented to the study. Six-month and 12-month HbAlc
data were collected for 27 (38%) and 36 (51%) patients,
respectively. There were no significant differences in
baseline demographic or clinical variables between those
with and without 12-month HbAlc results (table 1, test

statistics not shown). We observed a significant mean
reduction in HbAlc from baseline to 12 months (table 2)
of 6.2 (2.5) mmol/mol (p=0.038).

Twenty-two patients completed the psychological
measures at 12 months. There was a non-significant mean
reduction in scores for the PHQ-9 (mean difference-2.2
(1.0), p=0.129), the GAD-7, (mean difference-4.3 (2.3),
(p=0.031)) and in the DDS (mean difference-3.4 (1.7),
p=0.37). There were no patients who scored =10 on
the PHQ-9; therefore, we used the =5 cut-off for mild
symptoms of anxiety. When we stratified patients into
those with and without depressive or anxiety symptoms
using cut-offs of PHQ-9 25 and/or GAD-7 score 210,

Table 2 Changes in HbA1c and psychological measures over 12-month follow-up, in patients for whom there were follow-up

data available (n=36)

Net change: baseline to 12

Measure Baseline 12 months months P value (paired t-test)
HbA1c, mmol/mol, mean (SD) (n=36) 84.6 (17.8) 78.4 (15.3) -6.2 0.038

PHQ-9 score, mean (SD) (n=22) 4.6 (3.3) 3.4(2.2) -2.2 0.14

GAD-7 score, mean (SD) (n=22) 4 (3.9) 1.0(1.6) -3.0 0.037

DDS score, mean (SD) (n=22) 48.2 (10.2) 37.8 (20.4) 10.4 0.225

DDS, Diabetes Distress Scale; GAD-7, Generalised Anxiety Disorder 7-item scale (a measure of symptoms of anxiety); PHQ-9, Patient Health Questionnaire-9.
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Table 3 Changes in HbA1c and psychological measures over 12-month follow-up in participants with PHQ-9 >5 or GAD-7

>10 (ie, at least mild symptoms of depression or anxiety) (n=22)

Net change:
Measure Baseline 12 months baseline to 12 months P value
Those with at least mild symptoms (PHQ-9 >5 or GAD-7 >10)
Baseline HbA1c, mmol/mol, mean (SD) 82.1(17.7) 75.5(13.9) -6.6 0.07
Baseline PHQ-9 score, mean (SD) 6 (2.5) 4.3 (1.5) -1.7 0.129
Baseline GAD-7 score, mean (SD) 5.8 (3.8) 1.5(1.7) -4.3 0.031
Baseline DDS score, mean (SD) 48.8 (11.3) 45.4 (9.6) -34 0.37
Those who did not have significant symptoms (PHQ-9 >5 or GAD-7 >10)
Baseline HbA1c, mmol/mol, mean (SD) 95.4 (15.5) 91.1 (16.1) -4.3 0.18
Baseline PHQ-9 score, mean (SD) 1(1.2) 3.9 (5.2) +2.9 0.028
Baseline GAD-7 score, mean (SD) 0.5 (0.7) 0(0) -4.3 0.114
Baseline DDS score, mean (SD) 48.8 (11.3) 45.4 (9.6) -3.4 0.5

Values in bold are those with a statistically significant (p<0.05) change from baseline to 12 months.
DDS, Diabetes Distress Scale; GAD-7, Generalised Anxiety Disorder 7-item scale (a measure of symptoms of anxiety); PHQ-9, Patient Health Questionnaire (a measure of depressive

symptoms).

respectively, to include those with at least mild symp-
toms of depression or anxiety (n=22), there was a slightly
greater improvement in glycemic control (table 3) and
greater decrease in depressive and anxiety symptoms
compared with those with subthreshold or no depressive
or anxiety symptoms. Those with depressive or anxiety
scores below these cut-offs at baseline showed a statisti-
cally significant mean increase in depressive symptoms,
although the increased level was low (3.9), below the
threshold for mild symptoms of depression and there-
fore unlikely to be of clinical significance. There were no
significant differences in the change in glycemic control
over 12 months stratified by the recruitment sites (results
not shown).

When we stratified patients into those with and without
depressive or anxiety symptoms using cut-offs of PHQ-9
>5 and/or GAD-7 score >5 to include those with all mild
symptoms of depression or anxiety (n=27), there was
a significant improvement in glycemic control (-5.3
mmol/mol; p=0.038). There was a significant decrease
in depressive symptoms (-3.3; p=0.037). The trend
decreases in GAD and DDS, although clinically signif-
icant, were not statistically significant. There were no
follow-up data for any participants who scored <5 on both
PHQ-9 and GAD-7 at baseline.

We invited patients to give us verbal feedback and
invited them to a feedback session following the end of
the therapy. Patients described DOT as a “positive experi-
ence” and that the convenience was an important aspect
of the therapy. They agreed that it was a flexible, acces-
sible mode of therapy and it was useful to have the tran-
script available between sessions. They reported that the
therapist was approachable and empathic, despite being
unable to see them. One patient who had had previous
face-to-face therapy reported that it was easier to focus
on conveying their thoughts and feelings, and to get
their points across in the online setting. Another patient
reported that the intervention was welcome but that it
made them realize they needed even more help.

DISCUSSION
We conducted a feasibility study of online diabetes-
focused CBT intervention for people with type 1 diabetes.
The key findings were that the eligible population (those
with persistent hyperglycemia defined as HbAlc >69
mmol/mol) was about 20% of all people with type 1
diabetes. Of those who replied to our invitation, we had
a high participation rate. We acknowledge that many
patients did not reply to our invitation. We do not know
all the reasons for this, which may include lack of access
to internet and devices (which may reduce the acces-
sibility of this intervention), did not perceive that they
may need psychological support, not willing to give the
time commitment (which may also have been a barrier)
and incorrect contact details. The target population is a
particularly vulnerable group of patients with high levels
of diabetes distress suggesting significant suffering, for
whom conventional diabetes care pathways have not been
effective in improving their glycemic control. This may
reflect stigma and lack of knowledge about the impact of
mental health on diabetes self-care and factors related to
digital literacy. Around 65% of the patients participated
in at least one session of therapy and 41% completed all
10 sessions during the study period, suggesting reason-
able fidelity. This is in keeping with uptake rates for brief
psychological interventions for depression and specifi-
cally in diabetes.”” *' This may reflect stigma and lack of
knowledge about the impact of mental health on diabetes
self-care and factors related to digital literacy.”
Preliminary estimates of effectiveness suggest a
small but clinically significant reduction in HbAlc and
improvement in psychological functioning. The sample
did not have high levels of depressive or anxiety symp-
toms, but they did have high levels of diabetes distress.
The attrition rate for follow-up of HbAlc at 12 months
was around 50% which may be partly due to the study
relying on routine HbAlc data collection in a population
that struggles with self-care, which includes attending
appointments. Paradoxically, DOT was developed to
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make psychological interventions more accessible to
those living in more remote areas and to reduce travel
costs in this group who have long distances to travel for
hospital appointments. This strategy of collecting routine
data may need to be reconsidered in a full-scale RCT.

This improvement in glycemic control was comparable
with other studies of psychological treatments to support
diabetes self-management.”> An RCT of face-to-face CBT
conducted by the same investigators observed a reduction
in HbAlc of 5.5 mmol/mol."” Our findings are compa-
rable with those of a feasibility RCT for people with type
1 and type 2 diabetes comparing an online CBT program
with therapist support provided by phone and email
versus treatment as usual for depression,? although the
difference was that our inclusion criterion was suboptimal
glycemic control, whereas in that study it was depressive
symptoms and they included type 2 diabetes. In our
study, those patients who had symptoms of depression
or anxiety at baseline were the subgroup with significant
improvements in glycemic control. Although this is an
underpowered observation, it does suggest that people
with suboptimal diabetes control in addition to psycho-
logical distress may be a target population for future
diabetes-focused psychological interventions.

The strengths of this feasibility study include recruit-
ment of patients from teaching and non-teaching
hospitals serving a diverse socioeconomic, ethnic and
geographical populations. We were able to identify a suffi-
cient number of high-risk patients using routine hospital
medical records, despite the absence of standardized
type 1 diabetes registers. This study was the first that we
are aware of to test online real-time text-based diabetes
CBT integrated with type 1 diabetes care.

The limitations were that we did not measure alcohol
or substance abuse, personality traits, illness perceptions,
disordered eating or self-efficacy. We did this to mini-
mize patient burden while collecting data remotely but
acknowledge that these may have been important predic-
tors of outcome. Some patients may have had higher
levels of psychiatric morbidity for whom text-based CBT
by a DSN may not be suitable and may explain why some
patients did not respond to the invitation or the interven-
tion, as they may have needed more formal psychiatric
care, consistent with patient feedback.

The uptake of online therapy was comparable with
other studies, but there is scope for increasing this,
especially in considering that around 50% of those
recruited did not participate in therapy.** As this was
a virtual intervention, it was difficult to make contact
with patients once they had dropped out; therefore, we
were unable to ask about their reasons and also could
not collect psychological outcomes. However, we were
able to collect glycemic control outcomes from routine
medical records. The aim of the DSN training was to
minimize demands on nurse time while developing basic
CBT skills. We did not measure the level of competencies
in CBT. This is because this is a significant exercise in
terms of costs and time which was outside the scope of

this feasibility study. It requires qualified CBT therapists
trained in conducting CBT rating scales and assessment
of inter-rater reliability to assess reporting biases. Based
on previous studies, it is likely they had beginner-level
proficiency and it is possible that higher levels of profi-
ciency may have delivered better outcomes.” There may
have been dilution of CBT skills because the nurse may
also have had to deliver diabetes education and nursing
advice. However, formal training in generic CBT typically
requires 1 year of full-time study which is prohibitive for
the majority of diabetes professionals. This study demon-
strates that while it is feasible to train DSN in basic CBT,
whether intensification of CBT training may improve the
effectiveness of the intervention remains to be studied by
using appropriate competency measures.

CONCLUSIONS

The improvements in glycemic control reported here
was promising, especially when compared with previous
psychological interventions designed at improving
diabetes management in patients using psychological
therapies. This suggests potential for both a diabetes-
focused CBT and real-time text-based treatment modality,
the efficacy of which will need further evaluation in RCT
studies.
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