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Abstract

Background: Diabetes distress is a commonly experienced negative emotional response to the ongoing burden of
diabetes. Holistic diabetes care, including attention to diabetes distress, is recommended in clinical guidelines, yet not
routinely implemented. Diabetes health professionals have highlighted lack of training as a barrier to implementa-
tion of psychological care. Therefore, we developed an e-learning: ‘Diabetes distress e-learning: A course for diabetes
educators'to address this need. This pilot study aimed to examine the feasibility of evaluating the e-learning in a
randomised controlled trial study, the acceptability of the e-learning to credentialled diabetes educators (CDEs); and
preliminary evidence of its effect upon CDEs' diabetes distress-related knowledge, motivation, confidence, behav-
ioural skills, and barriers to implementation.

Methods: A pilot, unblinded, 2-armed, parallel group randomised controlled trial. Participants were recruited during
a 4-month timeframe. Eligible participants were CDEs for > 1 year providing care to > 10 adults with type 1 or type

2 diabetes per week. Participants were randomly allocated (1:1 computer automated) to 1 of 2 learning activities:
diabetes distress e-learning (intervention) or diabetes distress chapter (active control). They had 4 weeks to access the
activity. They completed online surveys at baseline, 2-week and 12-week follow-up.

Results: Seventy-four eligible CDEs (36 intervention, 38 active control) participated. At baseline, recognition of the
clinical importance of diabetes distress was high but knowledge and confidence to provide support were low-to-
moderate. Engagement with learning activities was high (intervention: 83%; active control: 92%). Fifty-five percent
returned at least 1 follow-up survey. All 30 intervention participants who returned the 2-week follow-up survey
deemed the e-learning high quality and relevant. Systemic barriers (e.g., financial limitations and access to mental
health professionals) to supporting people with diabetes distress were common at baseline and follow-up.

Conclusions: The e-learning was acceptable to CDEs. The study design was feasible but needs modification to
improve follow-up survey return. The e-learning showed potential for improving diabetes distress-related knowledge,
confidence and asking behaviours, but systemic barriers to implementation remained. Systemic barriers need to be
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addressed to facilitate implementation of support for diabetes distress in clinical practice. Future larger-scale evalua-

tion of the e-learning is warranted.

Keywords: Diabetes Distress, Diabetes Education, Nurses, Dietitians, Pilot Projects, Randomized Controlled Trial,
Feasibility Studies, Education Continuing, Education Distance

Background

The psychological aspects of living with diabetes are
intricately intertwined with diabetes management and
outcomes [1]. Diabetes distress is a negative emotional
response to the ongoing burden of living with and man-
aging diabetes [1], impacting as many as 40% of people
with diabetes at any given time [2]. Reducing or prevent-
ing diabetes distress is important in its own right [3],
doing so may also help to reduce risk of disengagement
with diabetes self-care, and from healthcare, thereby
reducing sub-optimal biomedical outcomes [4].

People with diabetes expect high quality and person-
centred diabetes consultations, including communication
about the psychological aspects of diabetes [5, 6]. Diabe-
tes guidelines recommend identification of psychological
problems such as diabetes distress [7]. Once identified,
diabetes distress can be reduced significantly with sup-
port from health professionals through discussion of
diabetes-related problem areas [8, 9]. Additionally, psy-
chological approaches (e.g. mindfulness-based therapies)
and diabetes education are effective in reducing diabetes
distress [10-12].

Unfortunately, psychological problems are often over-
looked in routine practice [13, 14]. Many health profes-
sionals are aware of the importance of psychological
care in diabetes, yet they lack the resources, training,
and confidence to assess for, communicate about, and
address such problems [15, 16]. Training courses exist to
upskill health professionals in diabetes counselling [17],
but face-to-face trainings have limited reach (e.g. due to
geography and capacity) [18] and their outcomes (e.g.
knowledge, communication skills, behaviour change) are
rarely evaluated. Conversely, research projects designed
to develop and evaluate health professionals’ consulta-
tion skills training [19-21] are often constrained by fund-
ing limitations impeding ongoing implementation of the
training. Textbooks also exist, yet, often, they do not
include practical elements to facilitate skill development
and are hidden behind paywalls [22]. To overcome such
limitations, the ‘Diabetes and Emotional Health’ practical
guide was developed in Australia [1, 22], to give health
professionals free-to-access, evidence-based, step-by-
step information and tools required for providing diabe-
tes-related psychological support. The resource includes
a chapter on diabetes distress. It is well received by health
professionals [22] and adapted for the UK, USA and

Denmark [23-25]. However, evaluation suggested that
some health professionals would prefer the resource in a
more interactive training format, to help them enhance
their confidence and consultation skills [22]. In response,
we developed diabetes distress e-learning, to supplement
the practical guide [26].

The aim of this study was to examine the 1) feasibility
of evaluating the e-learning in a randomised controlled
trial study design 2) acceptability of the e-learning to
credentialled diabetes educators (CDEs'), 3) preliminary
evidence of effect of the e-learning upon CDEs’ diabe-
tes distress-related knowledge, motivation, confidence,
behavioural skills, and barriers to implementation.

Methods

We conducted a pilot, unblinded, 2-armed, parallel
group, randomised controlled trial of ‘Diabetes distress
e-learning: A course for diabetes educators’ (Figs. 1 and
2). In June 2019 we commenced promoting the study to
CDEs in our existing database who had expressed inter-
est in research participation opportunities, and via health
professional meetings/conferences and relevant profes-
sional organisations. The promotional materials directed
prospective participants to a website for self-registra-
tion of interest to participate in the study. The prospec-
tive participants were screened for eligibility via a short
online Qualtrics survey. The eligibility criteria were: 1)
qualified and currently working as a CDE in Australia
for>1 year, 2) direct involvement in the clinical care
of >10 adults with type 1 or type 2 diabetes per week,
and 3) desktop or laptop computer access with an inter-
net connection.

Following online completion of baseline survey ques-
tions (see Measures), eligible participants were randomly
allocated (automated computer-generated, 1:1 ratio)
to the intervention group (diabetes distress e-learning)
or active control group (diabetes distress chapter). The
computer-generated randomization was facilitated inde-
pendently by the platform developer. Participants were
instructed how to access their allocated learning activity

! Credentialled Diabetes Educators (CDEs) are health professionals (regis-
tered/accredited: nurses, midwifes, dietitians, medical practitioners, phar-
macists, podiatrists, exercise physiologists, physiotherapists) who have
additionally undertaken a rigorous credentialling program and have special-
ist knowledge in the field of diabetes education. Credentialling certification is
regulated by the Australian Diabetes Educators Association.
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Ineligible:

e Not a CDE (n=4)

e Not currently working in Australia (n=4)

e Sees <10 adults with diabetes per week (n=13)
Withdrew:

o Did not complete screening survey (n=3)

o Did not complete baseline survey (n=7)

Registered for study (n=107) —b

v

Eligible participants (n=76) allocated at random to:

Withdrew:
e Unknown reason (n=1)

Intervention
(n=37)

Active control
(n=39)

Withdrew:
e Unknown reason (n=1)

)

¥

Intervention baseline sample ‘

Active control baseline sample

(n=36) (n=38)
Did not access e-learning Accessed e-learning Accessed chapter Did not access chapter
(n=6) (n=30) (n=35) (n=3)
2-week 2-week 2-week 2-week
follow-up follow-up follow-up follow-up
data not data data not data
returned returned returned returned
(n=15) (n=15) (n=17) (n=18)
12-week 12-week 12-week 12-week
follow-up follow-up follow-up ledy| follow-up
data not data data not data
returned returned returned returned
(n=18) (n=12) (n=18) (n=17)
v
| Interview sample (n=13) \
Fig. 1 Study design flowchart with participation and data return summary
0
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open for 4 Learning activity Interview
months, (maximum 4 weeks (intervention
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June 2019
Week F W 10 | 11 | 12 | 13 16 | 17 | 18 | 19
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activity * learning e-Iealining
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Interview  Reminder: group) §
(intervention Interview
group) § (intervention
group) 4§
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@ Recruitment Randomisation 4 Telephone/SMS reminder (if a phone number was supplied)
o) § Email sent manually by the research team
Learning activity mTelephone 1 Automated scheduled emails. Schedule calculations were triggered by the execution of 1 of the following (first to occur):
) (] 1) completion of all e-learning modules (intervention group) or 2) the end of the 4-week activity access period (active
@ Email Survey SMS control/intervention group).
Fig. 2 Timeline of the randomised controlled trial
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at the end of the survey and via email and had 4 weeks to
access the activity.

At 2- and 12-weeks follow-up, all participants were
invited to complete online (Qualtrics) surveys to assess
immediate and longer-term outcomes (e.g., implemen-
tation), respectively. To minimise missing data, all fixed
choice survey questions (at all timepoints) were set as
‘forced response’ The intervention group also provided
feedback about acceptability and implementation of the
e-learning in their 2-week follow-up survey and during
a semi-structured telephone interview. The interview
methods and findings will be reported elsewhere.

Participants completing the study were eligible to
receive a certificate, which could be used for professional
credentialling purposes, and a hard copy of ‘Diabetes and
Emotional Health! Interview participants were offered
entry to a prize draw ($200 voucher). No incentives were
offered for survey return. The active control group were
offered equivalent (4 weeks) access to the e-learning at
the end of the study.

Learning activities
Active control participants were emailed a hyperlink to
the diabetes distress chapter of ‘Diabetes and Emotional
Health’ [1, 22] and instructed to read it. The chapter fol-
lows a 7As model (AWARE, ASK, ASSESS, ADVISE,
ASSIST, ASSIGN, and ARRANGE) to guide learners in a
stepwise process for identifying and addressing diabetes
distress. The chapter was developed in consultation with
stakeholders and has foundations in person-centred care
[22]. It provides comprehensive evidence-based informa-
tion about diabetes distress, including signs to look for,
suggested open-ended questions, and case studies. It also
includes a copy of the Problem Areas in Diabetes scale
(PAID; a validated diabetes distress questionnaire) with
guidance about scoring, interpretation, and discussion. It
is freely available online (www.ndss.com.au). A summary
of the chapter content is provided in Supplement 1.
Intervention participants were emailed a hyperlink to
the e-learning and instructed to access it. The e-learn-
ing contains similar information to the diabetes distress
chapter. The key difference is that the e-learning is inter-
active, with greater emphasis on skills development,
informed by educational and behavioural theoretical
models. For example, it includes learning objectives, vid-
eos demonstrating consultation skills, and activities (e.g.,
opportunities to check understanding, practice skills,
self-reflect, and plan actions). It was developed using
intervention mapping, a comprehensive best-practice
framework for informing the planning, development
and evaluation of an intervention [26]. Additional details
about the platform, e-learning content, and evaluation
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plan (e.g. pre-defined study design and outcomes of
interest) are published elsewhere [26].

Sample size and ‘stop/go’ criteria

While pilot studies do not require a sample size calcu-
lation, we aimed for N=50, anticipating 20% attrition,
allowing for a minimum of 10 participants per arm [27].
We monitored participant recruitment, engagement with
the intervention (module completion) and follow-up data
return to ensure sufficient data were collected. No ‘stop/
go’ criteria (other than achievement of sample size) or
interim analyses were planned or implemented.

Deviations from protocol

The study promotion and recruitment period was
extended from 2 months, to about 4 months, due to
slower than expected uptake and low follow-up survey
response rates. We added reminders to participate, for
both the learning activity and follow-up data collection.
We extended the learning activity access timeframe from
2 to 4 weeks for all participants, following early partici-
pant feedback that 2 weeks was too short due given busy
clinical schedules. We recruited more than the planned
50 participants due to higher than anticipated attrition.
Due to the lengthening of timeframes for recruitment
and activity access, we completed data collection in early
in 2020, which was later than initially planned.

Outcomes

Study design feasibility: Recruitment speed/success,
exclusion criteria suitability (rates of and reasons for
exclusion), engagement (participant withdrawals and
learning activity access), attrition (follow-up data return),
and suitability of study-specific measures (floor/ceiling
effects, scale reliability of the confidence and importance
survey measures).

Intervention acceptability: Intervention completion
times, number of modules accessed, user ratings of inter-
vention quality and acceptability (see Survey measures).

Preliminary evidence of effects: CDEs’ diabetes dis-
tress-related knowledge, motivation, confidence, behav-
ioural skills, and barriers to implementation (see Survey
measures).

Survey measures

Informed by an intervention mapping process (described
elsewhere [26]), study-specific survey questions were
developed to measure intervention quality and accept-
ability and preliminary evidence of effects:

o Quality, acceptability, and future applications
(2-week follow-up; intervention group only):
Twenty-six items assessed user experiences includ-
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ing the quality and relevance of the content, suit-
ability and ease-of-use of the platform, and future
applications. Of these 25, were assessed on a
4-point scale ('strongly disagree’ to ‘strongly agree’)
and 1 question had a ‘yes/no’ response format. Four
additional questions assessed the appropriateness
of the time required, difficulty level and technical
problems.

« Knowledge (all timepoints; all participants): Twelve
questions about their knowledge of diabetes distress
(response options: true/false/I dont know). Each
e-learning module was represented by 1-2 questions.
Correct responses were summed (possible scores:
0-12), with higher scores indicating greater knowl-
edge of diabetes distress.

o Perceived importance of providing support (all time-
points; all participants): Three scales with items
describing clinical behaviours/actions: identify dia-
betes distress (5 items), assist with diabetes distress
(3 items), and refer for diabetes distress (3 items)
(Supplement 2). For each item, participants rated the
importance of each action on a 4-point scale (0="not
at all important’ to 3="very important’). For each of
the 3 scales, the item scores were summed to form a
total score.

+ Confidence to provide support (all timepoints; all
participants): The same scales/actions/scoring were
repeated as the ‘importance’ items, but participants
were asked to indicate their confidence to implement
each action (0="not at all confident’ to 3="very con-
fident’).

o Behavioural skills (all timepoints; all participants):
One question enquired about the proportion of
adults with type 1 or type 2 diabetes the CDE asked
“how they feel about living with and managing dia-
betes” in the past 2 weeks (i.e., Ask about diabetes
distress). Two similarly worded question enquired
about assessment of diabetes distress (i.e., the pro-
portion they invited to complete a diabetes distress
questionnaire, e.g., PAID or Diabetes Distress Scale)
and assessment of mental health (i.e., the proportion
they invited to complete another psychological ques-
tionnaire, e.g., Patient Health Questionnaire 9, Kes-
sler Psychological Distress Scale 10, or World Health
Organisation Wellbeing Index Five). All items were
rated on a 4-point scale (0="'none of them’ to 3="all
of them').

o Workplace and systemic barriers (all timepoints; all
participants): Participants rated the extent to which
18 potential barriers/enablers affect them in pro-
viding support for diabetes distress. The items (e.g.,
workplace set-up and policies, access to tools and
resources, mental health referral options, funding
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and remuneration) were each rated on a 5-point scale
(-2="hinders me a lot’ to 2 ="helps me a lot’).

In addition, at baseline, participants completed eleven
items about their demographic and professional char-
acteristics (e.g., age, gender, profession, workplace
geography and setting). They also reported on relevant
Prior relevant professional development via 2 questions:
whether they had previously: a) read ‘Diabetes and Emo-
tional Health’ (response options: yes—in part, yes — in
full, no); b) participated (in past 5 years) in consultation
skills training (response options: yes/no). We listed vari-
ous training examples relevant to diabetes, mental health,
communication, and counselling skills (e.g., Dose Adjust-
ment For Normal Eating (DAFNE) or Diabetes Education
and Self-Management for Ongoing and Newly Diagnosed
(DESMOND) facilitation, acceptance commitment ther-
apy, motivational interviewing, mental health assess-
ment or counselling, consultation skills masterclass) as
prompts.

Analysis

Descriptive statistics were used to describe participant
characteristics, e-learning acceptability, and barriers to
support. The internal consistency reliability of the impor-
tance and confidence scales was evaluated using the base-
line survey data (Cronbach’s alpha, a>0.7 was deemed
acceptable). Preliminary effect of the e-learning program
was explored by comparing within group changes over
time using Wilcoxon Signed Rank Tests and effect sizes (r
values). Most analyses were conducted in SPSS (28.0.0.0,
190). Wilcoxon Signed Rank Tests effect sizes were cal-
culated in Microsoft Excel (2203, 16.0.15028.20178). The
e-learning time commitment was calculated in Microsoft
Excel, informed by website analytics.

Results

Participants’ characteristics, at baseline

Most participants were women (97%) and born in Aus-
tralia (73%). Their mean age was 51 years. Many had a
nursing background (84%), consulted primarily in English
(88%), and had a minimum of 10 years diabetes-related
work experience (60%). Many worked in metropoli-
tan (43%) or regional (42%) geographical settings, fewer
(15%) worked rurally. They worked across a range of
workplace settings, most commonly in community health
(28%), public hospitals (22%), general practice (14%) or
private practice (14%). Most worked as part of a multi-
disciplinary team (85%). Most had participated in other
mental health or communication-related training in the
past 5 years (86%).
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Knowledge, importance, confidence, and behaviour,

at baseline

Most participants perceived providing support for diabe-
tes distress as important, but they had varying levels of
knowledge about and confidence to provide such sup-
port (Table 1). Asking about and assessing for diabetes
distress was uncommon in the 2 weeks prior to the study
commencement.

Barriers and enablers to support for diabetes distress,

at baseline

At baseline, the most frequently cited barriers to provid-
ing support for diabetes distress related to referral and
funding/remuneration. For example, mental health pro-
fessionals’ (lack of) knowledge about diabetes (73% of
participants), affordability of mental healthcare (70%),
availability of mental health professionals (65%) and wait-
ing lists (62%), and the remuneration system for health-
care (64%) and mental healthcare (58%) (Fig. 3). The most
frequently selected enablers of providing support for dia-
betes distress were: consulting spaces (59%), the willing-
ness of people with diabetes to talk about the emotional
aspects of diabetes (55%), and work colleagues (53%).

Study design feasibility

Exclusions, withdrawals, and randomisation

One fifth of registrants (n=21/107) did not meet the eli-
gibility criteria and were excluded; many of whom did
not meet the criteria for consulting with > 10 people with
diabetes per week (n =13/21). Seventy-eight of the 86 eli-
gible CDEs (91%) completed the baseline questionnaire
and were randomly allocated to the intervention or active
control group. One participant from each arm withdrew,
thus their data were removed, leaving 36 intervention
group and 38 active control group participants (Fig. 1).

Scale reliability
The 3 importance and 3 confidence scales all had accept-
able reliability (o> 0.7; Supplement 2).

Learning activity access

The allocated learning activity was accessed by 83%
(n=30/36) of intervention and 92% (n=35/38) of active
control participants (Fig. 1). The median number of
e-learning modules accessed was 6 (range: 0-7), with 17
participants (47%) accessing all 7 modules.

Attrition

Loss to follow-up was higher than anticipated; of 74 the
consenting and eligible participants, 45% did not return
either follow-up surveys, 27% returned 1 follow-up sur-
vey, and 28% returned both follow-up surveys. Follow-
up survey data were returned by 53% of the intervention
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group and 58% of the active control group. Most inter-
vention group participants who returned follow-up sur-
vey data accessed all 7 modules (14/19; 74%), whilst the
rest accessed 1 to 6 modules. Conversely, among inter-
vention participants who did not return follow-up data:
one third did not access the intervention (6/17), one third
accessed 2 to 3 modules (6/17), and one third accessed 6
to 7 modules (5/17).

Intervention acceptability

Time commitment and difficulty

The average time spent that intervention group partici-
pants spent on the e-learning was about 7 h (42—-73 min
per module). This time commitment was deemed ‘about
right’ by 87% (n=13/15; Fig. 4) of participants, whilst
1 participant indicated it was ‘somewhat too long’ and
1 ‘too short’ Ninety-three percent (n=14/15) agreed/
strongly agreed that they could complete the e-learning
at a pace that suited them, 1 participant disagreed. The
difficulty level was ‘about right’ for 93% (n=14/15) of
participants, 1 rated it ‘too difficult’

Content relevance, quality, and future applications

All intervention group participants agreed/strongly
agreed that the e-learning was relevant to their clini-
cal practice, a valuable use of their time, engaging, visu-
ally appealing and high quality (Fig. 4). All participants
planned to apply what they learned to their clinical prac-
tice, but half (n=8/15) expected barriers to implemen-
tation and a quarter (n=4/15) did not have a plan to
overcome them.

Platform suitability and quality

Most intervention group participants agreed/strongly
agreed (n=14/15; 93%) that the online e-learning format
was ‘suitable to learn consultation skills for diabetes dis-
tress. Many agreed/strongly agreed (n=10/15; 67%) that
the e-learning was ‘easy to use/navigate. Forty percent
(n=6/15; Fig. 4) experienced technical difficulties.

Preliminary evidence of effect
Change in knowledge, importance, confidence,
and behaviour scores
At 2-week follow-up, compared to baseline, significantly
higher knowledge about diabetes distress and confidence
to identify, assist with, and refer people with diabetes dis-
tress were observed in the intervention and active con-
trol groups (moderate-to-high effect: »=0.42 to 0.63, all
p<0.01; Table 2). Higher perceived importance to iden-
tify diabetes distress was observed in the active control
group (r=0.53, p<0.01).

At 12-week follow-up, compared to baseline, signifi-
cantly higher knowledge about diabetes distress, and
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Table 1 Participant characteristics at baseline, by group allocation

Characteristics Intervention (N =36) Active Control (N=38)
N (%) or Median [range]

Profession: CDE with background in:

Nursing (including midwives and nurse practitioners) 32(88.9) 30 (79.0)
Dietetics 3(8.3) 7(18.4)
Pharmacy 1(2.8) 1(2.6)
Diabetes consultation experience (years)
1-5 5(13.9) 5(13.2)
6-10 11(30.6) 9(23.7)
>10 20 (55.6) 24 (63.2)
Primary workplace geography
Metropolitan 15(41.7) 17 (44.7)
Regional 17 (47.2) 14 (36.8)
Rural 4(11.1) 7(18.4)
Primary workplace setting
Community health centre 11(30.6) 10 (26.3)
General practice (primary care) 6(16.7) 4(10.5)
Non-for-profit or non-government organisation 5(13.9) 4(10.5)
Private hospital 3(8.3) 1(2.6)
Private practice 5(13.9) 5(13.2)
Public hospital 6(16.7) 10 (26.3)
Other 0(0.0) 4(10.5)
Work colleagues
Multidisciplinary without mental health professional 16 (44.4) 22 (57.9)
Multidisciplinary with mental health professional 14 (38.9) 11 (29.0)
Work alone or in single discipline group 6(16.7) 5(13.2)
Age (years) 53.5[26.0—65.0] 50.5 [29.0—60.0]
Gender: Female 34 (94.4) 38(100.0)
Country of birth: Australia 26(72.2) 28(73.7)
Primary language during consultations: English only 34 (94.4) 31(81.6)
Prior relevant professional development activities
Read diabetes distress chapter of ‘Diabetes and Emotional Health": Yes, in full 23 (63.9) 26 (68.4)
or partially
Consultation skills training (past 5 years): Yes 30(83.3) 34 (89.5)
Correct diabetes distress knowledge questions (out of 12) 7.0 [4.0—10.0] 8.0[4.0—11.0]
Importance scales
|dentify diabetes distress (5 items, total score: 0-15) 12.5[4.0—15.0] 12.0 [7.0—15.0]
Assist with diabetes distress (3 items, total score 0-9) 9.0 [3.0—9.0] 9.0 [6.0—9.0]
Refer diabetes distress (3 items, total score 0-9) 9.0 [3.0-9.0] 8.50 [5.0—9.0]
Confidence scales
Identify diabetes distress (5 items, total score 0-15) 7.0[0.0—15.0] 6.0 [0.0—14.0]
Assist with diabetes distress (3 items, total score 0-9) 4.01[0.0—9.0] 3.0[0.0-9.0]
Refer diabetes distress (3 items, total score 0-9) 5.0[0.0—9.0] 4.5[0.0—-9.0]
Behavioural skills
Ask about diabetes distress (1 item, scored 0-3) 1.0 [0.0—3.0] 1.00 [1.0—3.0]
Assess diabetes distress (1 item, scored 0-3) 0.0[0.0—3.0] 0.0[0.0-3.0]

Assess mental health (1 item, scored 0-3) 0.0 [0.0—2.0] 0.0 [0.0—2.0]
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Items are presented in order of most to least frequently endorsed as a barrier to providing support for diabetes distress
Fig. 3 Workplace and systemic barriers and enablers to support for diabetes distress at baseline
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The e-learning ...
... was relevant to my work

... helped me to enhance my consultation skills

... taught me something new

... was a valuable use of my time

... met or exceeded my expectations

... provided useful opportunities to reflect on my current practice
... confirmed my current practices

... engaged me

... had clearly stated learning objectives

... provided useful opportunities to problem solve

... was visually appealing (colours, images etc.)

... used text that | could read easily (i.e. text font and size)

... was high quality

... provided useful opportunities to practice the things | learned
... included case studies that are relevant to my clinical practice

... had good quality audio-visuals (voiceovers and videos)

... was easy to use/navigate

... included clear instructions

The online format was suitable to learn diabetes distress consultation skills
| would recommend this e-Learning to other diabetes educators

| would recommend this e-Learning to other health professionals
| would complete this e-Learning for professional development points
I plan to apply what | learned in my clinical practice

My workplace will support me with applying what | learned

| expect to encounter barriers to implementing what | learned

| have a plan to overcome the barriers to implementing what | learned

Strongly disagree Disagree

Fig. 4 Participant ratings of the diabetes distress e-learning

Agree

10
10
10
10
10

LS VL B G R VL B V)

11 4
11 4
12 3
13 2
14 1

11 3

13

Strongly Agree N/A Yes No

confidence to identify, assist with, and refer people with
diabetes distress were observed in the intervention group
(moderate-to-high effect: r=0.46 to 0.59, all p<0.02;
Table 3). Intervention participants also asked a higher
proportion of adults with diabetes about diabetes distress
compared to baseline (r=0.50, p=0.03; Table 3). Signifi-
cantly higher knowledge about diabetes distress; confi-
dence to identify and assist with diabetes distress; and
perceived importance to identify, assist with, and refer
people with diabetes distress were observed in the active
control group (moderate-to-high effect: r=0.41 to 0.55,
all p <0.02).

Change in barriers to support for diabetes distress in clinical
practice
At 2-week follow-up, compared to baseline, a significant
reduction of moderate effect was observed in the inter-
vention group for 2 barriers: workplace policies (mod-
erate effect: r=0.41, p<0.03) and access to screening
questionnaires (high effect: r=0.52, p <0.01; Supplement
3).

At 12-week follow-up, compared to baseline, a sig-
nificant improvement of high effect was observed in
the intervention group regarding 2 barriers: access to

screening questionnaires (high effect: r=0.52, p<0.01)
and access to diabetes distress-related resources for peo-
ple with diabetes (high effect: r=0.58, p<0.01; Supple-
ment 4).

No significant changes from baseline scores were
observed in the active control group at either follow-up.

Discussion

The study findings indicate that the e-learning is worthy
of further evaluation in a larger trial, pending modifica-
tion to improve feasibility of the study design. The diabe-
tes distress e-learning was acceptable to CDEs, and the
e-learning showed promise for improving CDE’s knowl-
edge, confidence, and clinical behaviours related to pro-
viding support for diabetes distress.

Regarding study design feasibility, we were able to
achieve the intended outcomes of the study, such as
recruiting the planned sample size. However, we had to
make some modifications to the study design to achieve
this. For instance, recruitment to the study was success-
ful once the recruitment timeframe was lengthened. Ini-
tial study engagement was high (86%): of the 76 eligible
participants, only 2 withdrew and 9 opted not to access
their allocated activity. Follow-up survey return was
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Table 2 Change between Baseline and 2-week follow-up within groups
Construct Group Baseline: Median [range]  2- week follow-up: T z p r
Median [range]
Diabetes distress knowledge Intervention 7.00 [4.00—9.00] 11.00 [7.00—12.00]  95.50 -343 <0.001 0.63
Active control  8.00 [6.00—11.00] 10.00 [6.00—12.00] 12000 -272  <0.01 045
Importance: Identify diabetes distress Intervention 13.00 [7.00—15.00] 12.00 [8.00—15.00]  45.50 0.00 1.00
Active control  12.00 [7.00—15.00] 14.00 [9.00—15.00] 15850  -3.21 <0.001 053
Importance: Assist with diabetes distress  Intervention 9.00 [6.00—9.00] 9.00 [6.00—9.00] 6.00 -038  1.00
Active control 9.00 [3.00—9.00] 9.00 [6.00—9.00] 15.50 -1.06 031
Importance: Refer diabetes distress Intervention 9.00 [3.00—9.00] 9.00 [6.00—9.00] 14.50 -0.09  1.00
Active control 9.00 [5.00—9.00] 9.00 [6.00—9.00] 28.00 -066 058
Confidence: Identify diabetes distress Intervention 5.00 [0.00—11.00] 10.00 [4.00—14.00]  103.00 -3.19 <0.001 058
Active control 6.50 [0.00—10.00] 9.00 [2.00—15.00] 12900 -3.17 <0.001 0.53
Confidence: Assist with diabetes distress Intervention 3.00 [0.00—6.00] 6.00 [2.00—9.00] 91.00 -3.21 <0.001 0.59
Active control  3.50 [0.00—8.00] 5.00 [2.00—9.00] 94.50 -267  <0.01 044
Confidence: Diabetes distress referral Intervention 3.00 [1.00—8.00] 4.00 [2.00—9.00] 80.50 -248  0.01 0.45
Active control  5.00 [0.00—9.00] 5.00 [2.00—9.00] 81.00 -250  0.01 042
Ask about diabetes distress Intervention 0 [1.00—3.00] 2.00 [1.00—3.00] 21.00 -1.27 036
Active control 0 [1.00—3.00] 2.00 [1.00—3.00] 14.00 -082 069
Assess diabetes distress Intervention 0.00 [0.00—1.00] 0.00 [0.00—2.00] 6.00 -163 025
Active control  0.00 [0.00—2.00] 0.05 [0.00—2.00] 16.00 -0.38 1.00
Assess mental health Intervention 0.00 [0.00—2.00] 0.00 [0.00—2.00] 2.00 -0.58  1.00
Active control  0.00 [0.00—2.00] 0.00 [0.00—3.00] 1.50 0.00 1.00

Intervention N= 15, Active control N=18
Wilcoxon Signed Ranks tests

Bolded p values indicate significant differences (p < 0.05) within groups

lower than expected in both groups, with slightly higher
follow-up response rates in the active control group. A
possible explanation is that the active control group had
an additional incentive to stay engaged, to gain access to
the e-learning at the conclusion of the study. The addi-
tion of reminders (to complete the allocated activity/
follow-up surveys) likely helped to improve participant
follow-up response rates, yet other strategies are needed.
Time is a known barrier to health professional participa-
tion in research, as they often have competing priorities
that take precedence, thus, loss to follow-up is common
[28]. We were able to explore time as a barrier to partici-
pation during the qualitative interviews and will report
the findings in a subsequent publication. Future evalua-
tion of the e-learning needs to consider ways to reduce
participant time-burden (e.g. fewer timepoints and/or
shorter surveys) [28]. Ways to boost participant recruit-
ment and retention should also be explored, including
financial incentives/remuneration for time, mixed-mode
multiple reminders, and gaining support from gatekeep-
ers (e.g. management) [28—31]. Alternative study designs,
such as hybrid implementation trials (e.g. embedded
within workplaces), could also be considered for future
evaluations [32]. Additionally, broadening the study

eligibility criteria in future evaluations will enable more
CDEs to participate. Specifically, 1 exclusion criterion of
the current pilot study (CDE consults with>10 adults
with type 1 or type 2 diabetes weekly) was intention-
ally stringent, to ensure the participants had sufficient
opportunity in their clinical practice for implementation
of the e-learning. Resultingly, it led to disproportionate
exclusions compared to the other criteria; such a ‘tight’
criterion may not be necessary in future larger-scale eval-
uations of the e-learning. The study-specific measures
appeared to work as intended, with acceptable reliability
and a range of item responses, except for the ‘importance’
scale, which showed a ceiling effect at all 3 timepoints.
This is unsurprising as the participants were volunteers
wanting to ‘upskill’ in diabetes distress. Topic interest is a
known facilitator to research participation among health
professionals [29].

The e-learning was acceptable to the intervention
group participants who accessed it. They perceived the
online format as suitable for learning about diabetes dis-
tress and 93% considered the time commitment ‘about
right’ or ‘too short’ They viewed the e-learning content as
high quality, relevant, engaging, and helpful for enhanc-
ing consultation skills. A few participants experienced
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Table 3 Change between Baseline and 12-week follow-up within groups

Construct Group

Baseline: Median [range]

12- week follow-up: T z p r

Median [range]

Diabetes distress knowledge

Importance: Identify diabetes distress

Importance: Assist with diabetes distress

Importance: Diabetes distress referral

Confidence: Identify diabetes distress

Confidence: Assist with diabetes distress

Confidence: Diabetes distress referral

Ask about diabetes distress

Assess diabetes distress

Assess mental health

Intervention
Active control
Intervention
Active control
Intervention
Active control
Intervention
Active control
Intervention
Active control
Intervention
Active control
Intervention
Active control
Intervention
Active control
Intervention
Active control

Intervention

7.00 [4.00—9.00]
8.00 [4.00—11.00]

12.50 [7.00—15.00]
12.00 [8.00—15.00]

9.00 [3.00—9.00]
9.00 [6.00—9.00]
8.50 [3.00—9.00]
8.00 [5.00—9.00]
6.00 [0.00—11.00]
6.00 [2.00—10.00]
3.00 [0.00—6.00
3.00 [0.00—6.00
3.00 [1.00—8.00

1.00—2.00
0.00 [0.00—1.00
0.00 [0.00—2.00
0.00 [0.00—2.00

Active control

[

[

[

(

[ ]

[ ]

( ]
5.00 [2.00—7.00]

0 [1.00—2.00]

0 ]

[ ]

[ ]

[ ]

[ ]

0.00 [0.00—2.00

8.00 [7.00—11.00] 60.00 -242  0.02 0.49
10.00 [7.00—12.00]  93.50 -260  <0.01 045
12.00 [9.00—15.00] ~ 20.00 -030  0.79
13.00 [9.00—15.00]  81.00 -2.51  0.01 043
8.50 [5.00—9.00] 11.00 -011 081
9.00 [8.00—9.00] 28.00 -243  0.02 042
9.00 [6.00—9.00] 18.00 -0.70 053
9.00 [7.00—9.00] 51.00 -241  0.02 041
9.00 [3.00—15.00] 75.00 -288  <0.001 059
9.00 [5.00—15.00] 13000 -322 <0.002 055
6.00 [1.00—9.00] 49.50 -227  0.02 0.46
6.00 [2.00—9.00] 13000 -323 <0.001 055
6.00 [2.00—9.00] 52.50 -2.57  0.01 0.52
6.00 [1.00—9.00] 82.50 -191 006
2.00[1.00—3.00] 21.00 -245  0.03 0.50
2.00[1.00—2.00] 10.00 -200 0.3
1.00 [0.00—2.00] 31.50 =212 007
0.00 [0.00—2.00] 25.00 -033  1.00
0.00 [0.00—1.00] 9.00 -045  1.00
0.00 [0.00—3.00] 1.50 0.00 1.00

Intervention N=12. Active control N=17
Wilcoxon Signed Ranks tests

Bolded p values indicate significant differences (p < 0.05) within groups

problems related to platform navigation and technical
difficulties. Further details of these problems and sug-
gestions for improvement were explored qualitatively
(outside scope of this paper); they will be resolved in
future versions of the e-learning. Overall, the satisfactory
acceptability of the e-learning demonstrates that it shows
promise for future uptake by CDE’s. About a third of
intervention participants who accessed 1 or more mod-
ules (11/30) did not return follow-up surveys; thus their
experiences of the intervention are unknown to us.

Based on the findings of this pilot study, both the
e-learning and the chapter show potential utility for
increasing CDEs knowledge and confidence to provide
support for diabetes distress in their clinical practice.
Offering both complementary resources could enable
CDEs to select the resource most suited to their prefer-
ences and needs [26]. However, there were some note-
worthy instances where significant improvements were
observed only in the e-learning group. One likely expla-
nation is the additional application of theory-informed
components, such as behaviour change techniques
(BCTs), within the e-learning. CDE’s confidence to refer
improved only in the intervention group at 12-week
follow-up. Both the chapter and e-learning include

similar information about referrals, such as suggestions
about when and how to make a mental health referral.
However, the e-learning additionally utilised BCTs. For
instance, the e-learning included a video of an experi-
enced CDE describing her experience of overcoming bar-
riers to diabetes distress-related mental health referral
(BCTs: ‘Credible source; ‘Instruction on how to perform
the behaviour, ‘Demonstration of the behaviour’) [33]. In
related activities, the participants 1) identified their own
barriers and planned strategies for overcoming them and
2) planned feasible strategies to improve their commu-
nication with mental health professionals (BCT: ‘Prob-
lem solving’) [33]. Additionally, the intervention group
reported asking more people about diabetes distress dur-
ing their consultations, at 12-week follow-up. Both the
chapter and e-learning included similar related practi-
cal information (e.g., suggestions for open-ended ques-
tions and responses for talking about diabetes distress)
but the e-learning additionally used BCTs. For instance,
it included video demonstrations of an experienced CDE
integrating open-ended questions/responses into a clini-
cal conversation (BCTs: ‘Credible source’, Instruction on
how to perform the behaviour; and ‘Demonstration of the
behaviour’) [33]. In related activities, the CDEs practiced
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writing open-ended questions/responses in response
to various case studies (BCT: ‘Behavioural practice/
rehearsal’), received feedback (BCT: ‘Feedback on behav-
iour’), self-reflected on their strengths (BCT: “Valued self-
identity’), and made plans for integrating conversations
about diabetes distress into their clinical practice (BCT:
‘Action planning’) [33].

Notably, the aforementioned improvement in fre-
quency of asking about diabetes distress was observed
only in the 12-week follow-up, not the 2-week follow-
up. The lack of significant difference at 2-week follow-
up suggests that it may have been too soon to assess
this outcome: the CDEs may have needed more time to
integrate their learning into clinical practice. Health pro-
fessionals have reported elsewhere that it takes time to
master new consultation skills, which can hinder post-
training implementation [21]. The need for longer follow-
up is also a potential explanation as to why no significant
changes in frequency of assessing diabetes distress (using
a validated questionnaire) were observed in either group.
An alternative explanation is that the systemic barriers to
implementation (e.g., financial and service-related) were
too substantial for the participants to overcome, despite
the additional training they received from the e-learning.
Of the 18 potential barriers to support for diabetes dis-
tress listed in our survey, only ‘Access to screening ques-
tionnaires’ was significantly reduced post-intervention at
both follow-up timepoints. Notably, both the e-learning
and chapter included information about and directed
learners to a printable copy of the PAID scale for use in
their clinical practice. We were able to further explore the
participants’ barriers to implementation of the e-learning
qualitatively and will report the findings in a separate
publication. Systems thinking approaches have long rec-
ognised the impact of physical and social environments
upon human behaviour and recommend attention to the
underlying structures influencing behaviour [34]. With-
out addressing the wider context, behavioural changes
are unlikely to occur at a population level and may not
be sustainable in the long-term [34]. Our e-learning fills
a crucial training gap highlighted as a need by CDE’s.
But training individuals, while important, will not over-
come the systemic barriers raised by the participants as
detrimental to providing support for diabetes distress.
Our findings provide further evidence that integration of
routine support for diabetes distress will require multi-
faceted approaches and a whole-system shift, backed by
policy change and funding support [3].

Strengths and limitations

A strength of the study is the rigorous development
of the active control and intervention learning activi-
ties. For the Diabetes Distress chapter of ‘Diabetes
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and Emotional Health’ (active control activity), this
involved formative evaluation comprising literature
reviews and several stages of end-user (health profes-
sionals) and stakeholder (e.g. academics, health profes-
sionals, and people with diabetes) consultation [22]. For
‘Diabetes distress e-learning: A course for diabetes edu-
cators, this included the systematic, evidence-based,
and theory-driven intervention mapping approach to
development, and multidisciplinary expertise of the
development team [26]. The small sample of the cur-
rent study is larger than the recommended minimum
of a pilot study [27], but may not be representative due
to self-selection bias (e.g. the sample’s high perceived
importance of providing support for diabetes distress
may not be congruent with those of the broader CDE
community). There was, however, reasonable spread
of representation across various workplace and geo-
graphical settings, CDE experience, and age. Consistent
with broader workforce trends [35], most participants
were female. The study is limited by high attrition; of
the 76 participants allocated to a learning activity 3%
withdrew from the study and 12% did not access their
allocated learning activity. Furthermore, of the 65 par-
ticipants who accessed their learning activity, 51% did
not return follow-up data. As such, non-response bias
is possible. However, low follow-up response rates are
typical in research with health professionals and pre-
vious studies exploring non-response biases among
health professionals have reported high homogeneity
(regarding knowledge, training, attitudes, and behav-
iour) indicating low risk of non-response bias [28].
The use of study-specific measures may be considered
a limitation, however relevant existing validated meas-
ures were not available, and they were necessary to
measure the specific outcomes of interest of this study.
We reiterate that this is a pilot study; the findings, par-
ticularly those regarding potential intervention effect,
are preliminary and require investigation in a larger
trial. It would be valuable if such a trial also included
assessment of person-reported outcomes to investigate
the indirect impact upon people with diabetes of train-
ing health professionals to address diabetes distress.

Conclusions

This pilot study found the diabetes distress e-learning to
be acceptable to CDEs. The study design had reasonable
feasibility but requires modification to reduce participant
attrition. The e-learning shows potential for improv-
ing CDEs’ knowledge, confidence, and behaviours with
regard to providing support for diabetes distress. Future
larger-scale evaluation of the e-learning is warranted.



Halliday et al. BMC Medical Education (2022) 22:768

Abbreviations
CDE: Credentialled diabetes educator; PAID: Problem Areas In Diabetes scale;
BCT: Behaviour change technique.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512909-022-03821-w.

Additional file 1: Supplement 1. Summary of content in'Diabetes
Distress’ chapter of ‘Diabetes and Emotional Health

Additional file 2: Supplement 2. Reliability analysis: importance and
confidence to provide support for diabetes distress.

Additional file 3: Supplement 3. Participant barriers and enablers to
support for diabetes distress: Item endorsements and time-point compari-
sons (baseline and 2-week follow-up).

Additional file 4: Supplement 4. Participant barriers and enablers to
support for diabetes distress: Item endorsements and time-point compari-
sons (baseline and 12-week follow-up).

Acknowledgements
We thank Dr. Adriana Ventura for her role in study design and early drafts of
the e-learning content. We thank the CDEs who participated in this study.

Authors’ contributions

CH, JAH, JSp, VH and AM and JSt contributed to the study design and
e-learning content. EO developed the e-learning platform. JAH coordinated
and undertook all study activities (e.g., preparation of ethics application, data
collection, data analysis), with support from CH and JSp. SRG assisted with
data collection. JAH prepared the paper. All authors reviewed the draft paper
for critical content and approved the final version for submission.

Funding

This study, including development of the e-learning, was funded by the
Australian Diabetes Educators Association Research Foundation. In-kind
support was provided by the Australian Centre for Behavioural Research in
Diabetes (ACBRD) and Deakin University School of Psychology. The active
control material (Diabetes Distress chapter of 'Diabetes and Emotional Health')
was developed as an activity of the Mental Health and Diabetes National
Development Programme which was funded as part of the National Diabetes
Services Scheme (NDSS). The NDSS is an initiative of the Australian Govern-
ment administered by Diabetes Australia. Leadership for the Mental Health
and Diabetes National Development Programme was provided by Diabetes
Victoria. JH and SRG are supported by an unrestricted educational grant
provided to the ACBRD by Diabetes Australia. JSp and CH are supported by
core funding to the ACBRD provided by the collaboration between Diabetes
Victoria and Deakin University. The funding bodies had no input into the
design, implementation, analysis, or reporting of the study.

Availability of data and materials

The datasets generated and/or analysed during the current study are not
publicly available as publication of the raw data would not comply with the
agreed terms of our ethics approval/participant consent. The datasets are
available from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

Ethics approval was granted by Deakin University Human Research Ethics
Committee (DUHREC: HEAG-H 179-2017) and informed consent obtained
from all participants. All methods were conducted in accordance with ethical
standards of DUHREC and with the 1964 Helsinki declaration and its later
amendments. This trial did not measure patient health outcomes, thus, as per
guidance from the International Committee of Medical Journal Editors, this
trial was not registered [36].

Page 13 of 14

Consent for publication
Not applicable.

Competing interests

‘Diabetes distress e-learning: A course for diabetes educators'is copyright of
the Australian Centre for Behavioural Research in Diabetes, Deakin University.
JAH, SRG, VH, EQ, JSp, and CH are employees of Deakin University. JSt and AM
declare no competing interests.

Author details

'School of Psychology, Deakin University, Geelong, Australia. “The Australian
Centre for Behavioural Research in Diabetes, Diabetes Victoria, Melbourne,
Australia. *Institute for Health Transformation, Deakin University, Geelong,
Australia. “Centre for Quality and Patient Safety Research, School of Nurs-

ing and Midwifery, Deakin University, Geelong, Australia. °Faculty of Health,
Deakin University, Geelong, Australia. AMCON Diabetes Management Service,
Warrnambool, Australia. ’Florence Nightingale Faculty of Nursing, Midwifery
and Palliative Care, Kings College London, London, UK.

Received: 29 June 2022 Accepted: 20 October 2022
Published online: 09 November 2022

References

1. Hendrieckx C, Halliday J, Beeney L, Speight J. Diabetes and Emotional
Health: A Handbook for Health Professionals Supporting Adults with
Type 1 or Type 2 Diabetes. Canberra: National Diabetes Services Scheme
(NDSS); 2016.

2. SkinnerT, Joensen L, Parkin T. Twenty-five years of diabetes distress
research. Diabet Med. 2020;37(3):393-400.

3. Halliday J, Hendrieckx C, Beeney L, Speight J. Prioritization of psychologi-
cal well-being in the care of diabetes: moving beyond excuses, bringing
solutions. Diabet Med. 2015;32(10):1393-4.

4. Hessler D, Strycker L, Fisher L. Reductions in management distress fol-
lowing a randomized distress intervention are associated with improved
diabetes behavioral and glycemic outcomes over time. Diabetes Care.
2021,44(7):1-8.

5. Halperin IJ, Mukerji G, Maione M, Segal P, Wolfs M, Goguen J, Jeffs L.
Adult patient perspectives on care for type 1 and type 2 diabetes
across the Institute of medicine’s 6 domains of quality. Can J Diabetes.
2018;42(1):36-43.

6. Litterbach E, Holmes-Truscott E, Pouwer F, Speight J, Hendrieckx C."I
wish my health professionals understood that it's not just all about your
HbA1c!"Qualitative responses from the second Diabetes MILES-Australia
(MILES-2) study. Diabetic Med. 2020;37(6):971-81.

7. Speight J, Hendrieckx C, Pouwer F, Skinner T, Snoek F. Back to the future:
25 years of ‘Guidelines for encouraging psychological well-being'among
people affected by diabetes. Diabet Med. 2020;37(8):1225-9.

8. Chawla A, Saha C, Marrero DG. A novel application of the Problem Areas
in Diabetes (PAID) instrument to improve glycemic control and patient
satisfaction. Diabetes Educ. 2010;36(2):337-44.

9. Chew B-H, Vos RC, Stellato RK, Ismail M, Rutten GE. The effectiveness of an
emotion-focused educational programme in reducing diabetes distress
in adults with Type 2 diabetes mellitus (VEMOFIT): a cluster randomized
controlled trial. Diabet Med. 2018;35(6):750-9.

10. Schmidt C, van Loon BP, Vergouwen A, Snoek F, Honig A. Systematic
review and meta-analysis of psychological interventions in people with
diabetes and elevated diabetes-distress. Diabet Med. 2018;35(9):1157-72.

11. Mathiesen AS, Egerod |, Jensen T, Kaldan G, Langberg H, Thomsen T.
Psychosocial interventions for reducing diabetes distress in vulnerable
people with type 2 diabetes mellitus: a systematic review and meta-
analysis. Diabetes Metab Syndr Obes. 2019;12:19-33.

12. Sturt J, Dennick K, Hessler D, Hunter BM, Oliver J, Fisher L. Effective
interventions for reducing diabetes distress: systematic review and meta-
analysis. Int Diabetes Nurs. 2015;12(2):40-55.

13. Holt R, Nicolucci A, Kovacs Burns K, Lucisano G, Skovlund S, Forbes A,
Kalra S, Menéndez Torre E, Munro N, Peyrot M. Correlates of psychological
care strategies for people with diabetes in the second Diabetes Attitudes,
Wishes and Needs (DAWN2) study. Diabet Med. 2016,33(9):1174-83.


https://doi.org/10.1186/s12909-022-03821-w
https://doi.org/10.1186/s12909-022-03821-w

Halliday et al. BMC Medical Education

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32

33.

34

(2022) 22:768

Hendrieckx C, Halliday JA, Russell-Green S, Cohen N, Colman PG, Jenkins
A, O'Neal D, Speight J. Adults with diabetes distress often want to talk
with their health professionals about it: Findings from an audit of 4
Australian specialist diabetes clinics. Can J Diabetes. 2020;44(6):473-80.
Joensen L, Fisher L, Skinner T, Doherty Y, Willaing I. Integrating psycho-
social support into routine diabetes care: perspectives from partici-
pants at the Self-Management Alliance meeting 2016. Diabet Med.
2019;36(7):847-53.

Byrne J, Davies M, Willaing |, Holt R, Carey M, Daly H, Skovlund S, Peyrot
M. Deficiencies in postgraduate training for healthcare profession-

als who provide diabetes education and support: results from the
Diabetes Attitudes, Wishes and Needs (DAWN 2) study. Diabet Med.
2017,34(8):1074-83.

Kilvert A, Fox C. The diabetes counselling course at Knuston Hall: a
30-year journey. Practical Diabetes. 2017;34(1):25-7.

Lawn S, Zhi X, Morello A. An integrative review of e-learning in the deliv-
ery of self-management support training for health professionals. BMC
Med Educ. 2017;17(1):1-16.

Maltinsky W, Swanson V. Behavior change in diabetes practitioners: An
intervention using motivation, action planning and prompts. Patient
Educ Couns. 2020;103(11):2312-9.

Kaczmarek T, Kavanagh D, Lazzarini PA, Warnock J, Van Netten, Jaap J.
Training diabetes healthcare practitioners in motivational interviewing: a
systematic review. Health Psychol Rev. 2022;16(3):430-49.

Gregory JW, Robling MR, Bennert K, Channon SJ, Cohen D, Crowne E,
Hambly HF, Hawthorne K, Hood K, Longo M. Development and evalua-
tion by a cluster randomised trial of a psychosocial intervention in chil-
dren and teenagers experiencing diabetes: the DEPICTED study. Health
Technol Assess. 2011;15(29):1-202.

Halliday JA, Speight J, Bennet A, Beeney L, Hendrieckx C. Formative
evaluation of the Diabetes and Emotional Health handbook and toolkit
for health professionals supporting adults with type 1 or type 2 diabetes.
JMIR Form Res. 2020;4(2):e15007.

Hendrieckx C, Halliday J, Beeney L, Speight J. Diabetes and Emotional
Health: A Practical Guide for Health Professionals Supporting Adults with
Type 1 or Type 2 Diabetes. American Diabetes Association (ADA): Arling-
ton; 2021.

Hendrieckx C, Halliday J, Beeney L, Speight J. Diabetes and Emotional
Health: A Practical Guide for Health Professionals Supporting Adults with
Type 1 or Type 2 Diabetes. London: Diabetes UK; 2019.

Hendrieckx C, Halliday JA, Beeney LJ, Speight J. Diabetes distress: a practi-
cal guide for health professionals supporting adults with type 1 or type 2
diabetes. Kgbenhavn, Danmark: Steno Diabetes Center Copenhagen og
Steno Diabetes Center Sjaelland; 2021.

Halliday JA, Speight J, Russell-Green S, Hagger V, Morris A, Sturt J,
Hendrieckx C. Developing a novel diabetes distress e-learning program
for diabetes educators: an intervention mapping approach. Trans| Behav
Med. 2021;11(6):1264-73.

Cocks K, Torgerson DJ. Sample size calculations for pilot randomized tri-
als: a confidence interval approach. J Clin Epidemiol. 2013;66(2):197-201.
Cho Y1, Johnson TP, VanGeest JB. Enhancing surveys of health care profes-
sionals: a meta-analysis of techniques to improve response. Eval Health
Prof. 2013;36(3):382-407.

Barnhart BJ, Reddy SG, Arnold GK. Remind Me Again: Physician Response
to Web Surveys: The Effect of Email Reminders Across 11 Opinion Survey
Efforts at the American Board of Internal Medicine from 2017 to 2019.
Eval Health Prof. 2021;44(3):245-59.

Luck L, Chok HN, Wilkes L. Nurses as participants in research: An evalua-
tion of recruitment techniques. Nurse Res. 2017,25(2):44.

Broyles LM, Rodriguez KL, Price PA, Bayliss NK, Sevick MA. Overcom-

ing barriers to the recruitment of nurses as participants in health care
research. Qual Health Res. 2011;21(12):1705-18.

Landes SJ, McBain SA, Curran GM. Reprint of: an introduction to effective-
ness-implementation hybrid designs. Psychiatry Res. 2020;283:112630.
Michie S, Richardson M, Johnston M, Abraham C, Francis J, Hardeman W,
Eccles MP, Cane J, Wood CE. The behavior change technique taxonomy
(v1) of 93 hierarchically clustered techniques: building an international
consensus for the reporting of behavior change interventions. Ann Behav
Med. 2013;46(1):81-95.

Trenchard-Mabere E. Chapter 13: The emergence of systems thinking in
behaviour change: a public health focus. In: Spotswood F, editor. Beyond

Page 14 of 14

behaviour change: Key issues, interdisciplinary approaches and future
directions. Bristol: Policy Press; 2016. p. 257-81.

35. Australian Institute of Health and Welfare (AIHW). Health workforce:
Australia’s Health 2020. 2020. https://www.aihw.gov.au/reports/australias-
health/health-workforce. Accessed: 19 July 2022.

36. International Committee of Medical Journal Editors (ICMJE). Clinical trials
registration: Do | need to register a trial if the subjects were health care
providers and not patients? 2022. https.//www.icmje.org/about-icmje/
fags/clinical-trials-registration/. Accessed: 20 July 2022.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.aihw.gov.au/reports/australias-health/health-workforce
https://www.aihw.gov.au/reports/australias-health/health-workforce
https://www.icmje.org/about-icmje/faqs/clinical-trials-registration/
https://www.icmje.org/about-icmje/faqs/clinical-trials-registration/

	Feasibility and acceptability of e-learning to upskill diabetes educators in supporting people experiencing diabetes distress: a pilot randomised controlled trial
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Learning activities
	Sample size and ‘stopgo’ criteria
	Deviations from protocol
	Outcomes
	Survey measures

	Analysis

	Results
	Participants’ characteristics, at baseline
	Knowledge, importance, confidence, and behaviour, at baseline
	Barriers and enablers to support for diabetes distress, at baseline
	Study design feasibility
	Exclusions, withdrawals, and randomisation
	Scale reliability
	Learning activity access
	Attrition

	Intervention acceptability
	Time commitment and difficulty
	Content relevance, quality, and future applications
	Platform suitability and quality

	Preliminary evidence of effect
	Change in knowledge, importance, confidence, and behaviour scores
	Change in barriers to support for diabetes distress in clinical practice


	Discussion
	Strengths and limitations

	Conclusions
	Acknowledgements
	References


