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Abstract 

Background  This study examined the feasibility and acceptability of the low-intensity mental health support 
via telehealth-enabled network (LISTEN) intervention, for adults with diabetes, facilitated by diabetes health profes-
sionals (HPs).

Methods  LISTEN training. Three HPs participated in three half-day online workshops and applied their learnings dur-
ing training cases (maximum four). Competency was assessed with a validated tool and achieved ‘satisfactory’ ratings 
for three consecutive sessions. LISTEN pilot. A single-group, pre-post study (up to four LISTEN sessions) with online 
assessments at baseline, post-intervention, and 4-week follow-up. Eligible participants were adults with type 1 or type 
2 diabetes, with diabetes distress, but excluded if they had moderate/severe depressive and/or anxiety symptoms. 
Feasibility was assessed via recruitment and session completion rates. Acceptability was assessed with post-interven-
tion self-report data. Changes in diabetes distress and general emotional well-being from baseline (T1) were explored 
at post-intervention (T2) and at 4-week follow-up (T3).

Results  Two HPs achieved competency (median training case sessions required: 7) and progressed to deliver LISTEN 
in the pilot study. In the pilot, N = 16 adults (Med [IQR] age: 60 [37–73] years; 13 women) with diabetes participated 
(median sessions per participant: 2). Twelve participants (75%) completed the post-intervention assessment (T2): 92% 
endorsed the number of sessions offered as ‘just right’, 75% felt comfortable talking with the HP, and 67% were satis-
fied with LISTEN. Perceived limitations were the structured format and narrow scope of problems addressed. Diabetes 
distress scores were lower post-intervention.

Conclusions  This pilot demonstrates the feasibility of training HPs to deliver LISTEN, and the acceptability and poten-
tial benefits of LISTEN for adults with diabetes. The findings highlight adaptations that may enhance the delivery of, 
and satisfaction with, LISTEN that will be tested in a hybrid type 1 effectiveness-implementation trial.
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Key messages regarding feasibility

•	 LISTEN is an evidence-based, early intervention to 
support the emotional well-being of adults with type 
1 and type 2 diabetes, using brief problem-solving 
therapy (PST). Prior to this study, it was not known 
if the training of diabetes health professionals in 
LISTEN, using an online format, is feasible and the 
acceptability of the LISTEN telehealth program to 
adults with diabetes.

•	 Our findings demonstrate it is feasible to train diabe-
tes health professionals to provide LISTEN and that 
both the online training and telehealth delivery for-
mat are acceptable. People with diabetes would like 
greater flexibility in the delivery of the PST steps.

•	 The findings highlight refinements that may enhance 
health professional delivery and participant satisfac-
tion with LISTEN, including additional experiential 
exercises and further training/coaching in micro-
counseling skills. The impact of these strategies on 
both intervention effectiveness and implementation 
outcomes will be tested in a hybrid-implementation 
trial.

Background
People with diabetes are at increased risk of mental 
health problems, such as depression and anxiety, as well 
as diabetes-specific emotional issues [1–4]. The most 
common of these is diabetes distress, which relates to 
the negative emotional experiences of living with, and 
managing, diabetes. Diabetes distress is highly prevalent, 
experienced by ∼36% of the adult population with type 1 
and type 2 diabetes [3], and includes feelings of frustra-
tion, worries, guilt, and/or hopelessness [5]. In Australia, 
of the 1.4 million people with type 1 and type 2 diabetes 
[6], 42% are reported to experience at least moderate lev-
els of psychological distress [7]. Systematic reviews dem-
onstrate that even moderate levels of distress in people 
with diabetes are associated with suboptimal self-care, 
medication taking, and glycated hemoglobin (HbA1c), 
leading to increased risk for macrovascular and micro-
vascular complications [8, 9], and a 50% higher mortality 
rate [3, 10]. Psychological distress is both a predictor, and 
a consequence, of diabetes-related complications [8, 10].

Early intervention for diabetes distress and subthresh-
old mental health symptoms may prevent the devel-
opment of more serious and intractable mental health 
conditions, for example persistent diabetes distress has 
been identified as a precursor to depression [5]. Yet, men-
tal health care has been identified as a significant area in 
diabetes care needing improvement [11–13]. Around 

two-thirds of people with diabetes do not receive appro-
priate mental health support [14, 15] and fewer than 25% 
report that they have been offered emotional support 
when needed [16]. People with diabetes experience multi-
ple barriers to receiving mental health support including 
stigma, cost, lack of awareness about available support 
[17], a lack of psychologists with an understanding of 
the challenges of living with diabetes [18], and a lack of 
(diabetes) health professionals attending to the emotional 
burden of long-term diabetes self-management.

Diabetes health professionals (HPs), such as diabetes 
educators, are well placed to deliver evidence-based strat-
egies for the prevention and early intervention of emo-
tional problems in people with diabetes. They understand 
the everyday, behavioral demands of diabetes self-man-
agement, and grasp the health and social implications 
of living with the condition. Adults with diabetes place 
value on receiving emotional support from their diabe-
tes HPs [19, 20]. However, diabetes HPs report a lack of 
training, skills, confidence, time, and resources to attend 
to people’s emotional needs [21]. Few interventions have 
been designed to address diabetes distress, and there is 
little guidance available to inform how best to equip HPs 
with the important competencies.

LISTEN (low-intensity mental health support via 
telehealth-enabled network) was conceived as a brief, 
evidence-based telehealth program, facilitated by diabe-
tes HPs. LISTEN aims to provide adults with diabetes 
an early intervention emotional support, centered on 
strengthening the person’s practical skills in problem-
solving [22]. Problem-solving is an adaptive behavio-
ral coping strategy [23] and recognized as an essential 
skill for effective diabetes self-management [24–26]. We 
adapted problem-solving therapy (PST) [22], a step-wise 
and structured intervention, to target problems related 
to living with, and managing, diabetes that contributes 
to emotional distress. PST has demonstrated effective-
ness in improving mental health outcomes in a range of 
populations [27, 28]. A brief (low-intensity) version of 
~4 sessions has been developed, suitable for delivery to 
people experiencing mild-to-moderate levels of distress 
and by HPs without specific mental health qualifications 
[29–31]. Findings from a pilot RCT in adults with diabe-
tes and retinopathy demonstrated that brief PST reduces 
diabetes distress and subthreshold depressive symptoms 
and produces clinically significant improvements in 
HbA1c [32].

The aim of this study was to explore the feasibility of 
LISTEN, delivered via telehealth, by trained HPs and to 
explore its acceptability for adults with diabetes experi-
encing at least mild symptoms of diabetes distress in the 
absence of moderate-to-severe depression and/or anxiety 
symptoms.
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Methods
This study had two phases: (1) training diabetes HPs to 
deliver LISTEN and (2) a pilot study investigating the fea-
sibility and acceptability of LISTEN. All aspects (work-
shops, supervision, sessions) were conducted online 
(e.g., via Zoom video meetings), due to the coronavi-
rus (COVID-19) pandemic, and the physical distancing 
restrictions in place throughout the project.

LISTEN training of diabetes health professionals
Recruitment and procedure
Three HPs volunteered to participate in the LISTEN 
training, including one who joined the study in case 
that one of the two HPs would become unavailable/
withdrew). The HPs were employed at Diabetes Victoria 
(the Victorian Agent of the National Diabetes Services 
Scheme (NDSS), which is an initiative of the Austral-
ian Government, administered by Diabetes Australia). 
They were experienced in responding to NDSS Helpline 
calls for support and information for diabetes self-man-
agement. HPs were eligible to participate if they had (1) 
qualifications as a credentialled diabetes educator: reg-
istered nurse (RN or division 1) or accredited practic-
ing dietitian, (2) a minimum of 12 months experience in 
a diabetes setting, (3) previous training or experience in 
supporting people with emotional problems and/or moti-
vation to upskill to do so, and (4) capacity to undertake 
the training and deliver LISTEN for the study duration. 
HPs consented to take part in the study and completed 
a brief online (pre-training) survey which included ques-
tions about their professional history and reasons for 
participating in, and expectations of, the training. HPs 
also completed an online post-training survey.

LISTEN training program
LISTEN training comprised: (1) participation in three 
half-day workshops and (2) delivery under supervision to 
training cases.

The 3-day workshop was adapted for diabetes HPs in 
Australia from an established training program [22], 
which demonstrated high-level performance results 
among nurses [33–35]. A training manual and an exam-
ple session narrative were provided. The online work-
shops comprised PST theory-informed learning modules 
and practical skill training for facilitating LISTEN ses-
sions, including one opportunity to role play a session. 
The training also focused on strategies to strengthen HPs’ 
skills in showing empathy (attentive listening, reflection, 
summarizing) [36] and addressing common barriers to 
mental health support-seeking (e.g., from a general prac-
titioner (GP) or mental health professional). The work-
shops were delivered by two experienced research fellows 

(SG and EH) with expertise and/or clinical experience in 
(a) psychological therapies, including PST; (b) training 
health professionals in mental health and emotional sup-
port strategies; (c) providing clinical supervision; and (d) 
the psychosocial aspects of diabetes.

Following the completion of the workshops, HPs were 
allocated a minimum of two, and a maximum of four, 
training cases. On average, HPs facilitated sessions with 
two training cases at a time. Training cases were adults 
with diabetes who met the inclusion criteria for the study 
(Additional file 1) and had volunteered to be a “training 
case”. With participants’ consent, all sessions were audio-
recorded. Each session was reviewed, and structured 
feedback was provided to the HP during a weekly 1-h 
supervision session with SG.

Pilot study
Study design
This was a single-group, pre-post pilot, and feasi-
bility study with online data collection at baseline, 
immediately post-intervention, and 4-week follow-up 
(post-intervention).

Recruitment and eligibility
We aimed to recruit 20 adults with diabetes. Inclusion 
criteria were currently residing in Victoria, Australia; 
aged 18 to 75 years; self-reported diagnosis of type 1 or 
type 2 diabetes; at least mild diabetes distress (score ≥ 25 
on the Problem Areas in Diabetes (PAID) scale (or a score 
of ≥ 2 (moderate problem) on three or more PAID items). 
Exclusion criteria were a score ≥ 3 on either the depres-
sion or anxiety subscales of the four-item Patient Health 
Questionnaire (PHQ-4), indicating moderate-to-severe 
depression and/or anxiety symptoms. A summary of the 
mental health inclusion criteria and referral pathways is 
presented in Additional file 1.

Prospective participants were recruited using con-
venience sampling through websites, e-newsletters, and 
social media (Twitter, Facebook) via the researchers’ affil-
iated professional accounts. Diabetes Victoria staff were 
encouraged to promote the study through similar strate-
gies, as well as via peer support and consumer groups.

Prospective participants were directed to an online 
survey hosted on the Qualtrics™ platform. Those who 
consented to take part in the study, completed questions 
to determine their eligibility and, if eligible, were directed 
to the baseline assessment. Those who were ineligible 
were informed immediately using an autogenerated mes-
sage and, based on their responses, were provided with 
links and resources to mental health support as well as an 
open text field for contact details if they consented to be 
followed up by the research team.
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Procedure
Eligible respondents were paired with an available HP 
by the project coordinator (SG). The HP supported each 
participant over a maximum of four weekly 45–60-min 
sessions via phone or video call. The number of sessions 
was determined by the participant, based on their needs 
and acquisition of problem-solving skills. Sessions were 
offered weekly to allow participants to implement their 
action plan (homework tasks) between sessions. During 
each session, the HPs kept a ‘tracking sheet’ of the par-
ticipant’s problem, goal, solution, and action plan and 
emailed a simplified version to the participant. The HPs 
audio-recorded at least 25% of their sessions, which were 
reviewed (by SG and EH) to inform feedback provided 
during fortnightly (and ad hoc) individual and monthly 
group supervision sessions. A combination of different 
sessions (e.g., first, second) was selected for review.

Following their final session, participants completed 
online post-intervention and 4-week (post-intervention) 
assessments.

Intervention
LISTEN sessions were centered on a seven-step model 
of PST: (1) defining the problem, (2) setting an achiev-
able goal, (3) brainstorming solutions, (4) assessing pros 
and cons of solutions, (5) choosing a solution, (6) creat-
ing an action plan, and (7) evaluating outcomes. During 
sessions, participants received support from the HP in 
identifying and addressing a problem that may be con-
tributing to diabetes distress. Participants could focus 
on different problems in subsequent sessions. Partici-
pants were encouraged to reframe problems that lacked a 
behavioral component or that were beyond their control. 
If participants disclosed significant distress, they were 
encouraged to seek further mental health support. At the 
end of each session, participants were prompted to create 
an action plan that included meaningful and enjoyable 
activities during the week.

Measures and outcomes
LISTEN training of diabetes HPs

Feasibility  Recorded training-case sessions were 
reviewed against the Problem-Solving Treatment 
Adherence and Competence Scale (PST-PAC) [37] by 
SG and EH independently. The PST-PAC examines 
fidelity to technical skills, adherence to the problem-
solving steps, process tasks, communication and inter-
personal effectiveness (15-items), and global com-
petence (1-item). Competency is rated from 0 (not 
completed) to 5 (well above standard). SG and EH 
discussed the PST-PAC scores until a consensus was 

reached. Completion of a minimum of two and maxi-
mum of four training cases, including a PST-PAC rating 
of at least 3 (satisfactory) for three consecutively rated 
sessions, was required for HPs to progress to delivery of 
LISTEN. These cutoffs were selected based on an estab-
lished PST training program [22].

Acceptability  HPs’ satisfaction with the LISTEN train-
ing (and weekly supervision) was explored using study-
specific rating scales and open-ended questions via a 
post-training online survey.

Pilot study

Feasibility  This is determined by participation rates, 
time taken to recruit N = 20 eligible participants (within 
a 4-month recruitment period), and the number of LIS-
TEN sessions completed by participants.

Acceptability  Participants’ satisfaction with the inter-
vention, and suggestions for improvement, was explored 
using study-specific rating scales and open-ended survey 
questions. Open-ended questions were adapted from 
previously developed items designed to explore accept-
ability with brief PST [30].

Potential psychological benefits of LISTEN  The emo-
tional and mental health of people with diabetes was 
assessed at baseline, post-intervention, and at 4-week fol-
low-up. Diabetes distress was assessed using the 20-item 
PAID scale [5]. Respondents rate the extent to which 
each issue is a problem for them on a 5-point scale (0, 
“not a problem”, to 4, “serious problem”). A PAID total 
score is calculated as the standardized sum of item scores 
(range 0–100) with higher scores indicating greater dia-
betes-specific distress. General emotional well-being was 
assessed with the WHO-5 Index.

Demographic and self-reported clinical data (e.g., type 
and duration of diabetes, treatment type) were collected 
at baseline only.

Statistical analysis
Descriptive statistics were used to summarize the demo-
graphic characteristics of HPs and participants and to 
explore feasibility outcomes and intervention acceptabil-
ity ratings. To explore potential changes (from baseline 
to post-intervention and 4-week follow-up) in diabetes 
distress (PAID) and emotional wellbeing (WHO-5), mean 
change scores and confidence intervals were computed. 
Analyses were performed using SPSS v26. Qualitative 
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data generated from free-text responses to open-ended 
questions about the intervention were subjected to 
inductive template analysis.

Results
LISTEN training of diabetes HPs
Feasibility
Two HPs who participated in the training workshops and 
supervised delivery (to training cases) received a ‘satis-
factory’ or higher PST-PAC rating in three consecutive 
LISTEN sessions within the recommended two to four 
training cases (median training-case sessions required to 
achieve competency: 7) They progressed to deliver LIS-
TEN in the pilot study. One reserve HP did not progress 
to deliver the program, as further training cases were 
required to ensure competency, and this could not be 
arranged in the available timeframe.

Acceptability
The HPs reported satisfaction with the online train-
ing format, the training content, and duration. Areas 
for improvement were the inclusion of more practi-
cal exercises (e.g., role plays) and resources (e.g., video 

demonstration) and a greater focus on informal debrief-
ing within supervision sessions with less emphasis on the 
PST-PAC scores.

Pilot study
Feasibility
The number of prospective participants assessed for eli-
gibility (November 24, 2020, to May 10, 2021), enrolled, 
and retained at follow-up are summarized in Fig.  1. In 
total, 82 adults with diabetes consented to take part, nine 
(11%) discontinued before eligibility could be established, 
and 42 (58%) were ineligible (reasons are summarized in 
Fig.  1). Of those who were ineligible, due to moderate-
severe depressive and/or anxiety symptoms, nine (21%) 
consented to be contacted by the project coordinator 
who provided resources about diabetes and emotional 
health and/or discussed options for accessing suitable 
mental health support.

Thirty-one eligible adults with diabetes were recruited 
into the study and completed the baseline assessment. 
Of these, 10 volunteered as training cases and five with-
drew prior to participating in LISTEN sessions. Thus, 
16 people were included in the pilot study. The median 

Fig. 1  Participant flow through the study
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[IQR] age of participants was 60 [37–73] years, and most 
were women (81%). Almost two thirds (63%) had type 1 
diabetes. About two thirds (62%) had had some experi-
ence (past or current) in receiving support from a mental 
health professional (Table 1).

The participants attended a median [IQR] of 2 [1–4] 
sessions, and the estimated average session delivery 

time was 60 min. Twelve (75%) returned the post-inter-
vention assessment, and 10 (63%) returned the 4-week 
follow-up. Complete data for all three time points were 
available for 10 participants (63%).

Acceptability
Sixty-seven percent (8/12) of participants were satisfied 
with the program overall. Three in four (9/12, 75%) felt it 
had a positive impact on their motivation to manage their 
diabetes.

Most participants (11/12; 92%) endorsed that the maxi-
mum of four LISTEN sessions offered was ‘just right’; 
one preferred more sessions. The main reasons for par-
ticipation in fewer than four sessions are summarized in 
Table 2; most (n = 9/12, 75%) reported that they derived 
as much as they wanted from < 4 sessions.

Most participants (9/12; 75%) indicated that the dura-
tion of each session was ‘just right’, while three rated the 
duration as ‘too short’. Over half (7/12, 58%) preferred 
receiving sessions via a combination of telehealth and 
in-person modalities, one third (4/12) preferred phone 
or video, and one person preferred self-guided online 
modules.

Participants were generally satisfied with the sup-
port they received from the HPs; all but one (11/12, 
92%) agreed (strongly or slightly) that the program was 
explained clearly to them and most (10/12, 83%) felt 
comfortable talking with the HPs about their problems 
associated with managing their diabetes.

Participants’ qualitative feedback suggested the useful-
ness of a problem-solving approach: “[LISTEN] helped 
me to stop and break down an issue related to manag-
ing my diabetes, rather than get overwhelmed with it” 
(female, type 1 diabetes). They also pointed to the posi-
tive effects of having a rapport with, and receiving empa-
thy and encouragement from, HPs. Participants varied in 
their views about the structured nature of the program 
and the level of input from HPs as facilitators. For some, 
the structure was useful, but for others, it felt prescrip-
tive, particularly when they wanted guidance/advice from 
the HPs. Some felt that LISTEN was limited in terms 
of the scope of ‘problems’ it could address, for example 
the unsuitability of problem-solving for persistent and/
or moderate-severe emotional problems. Feedback and 
suggestions for adapting/improving LISTEN are summa-
rized in Table 3.

Potential psychological benefits of LISTEN
A reduction in diabetes distress was observed post-
intervention, which continued at 4-week follow-up, 
with a mean difference, compared to baseline, of 16.7 
(95% CI −4.3 to −29.1) and 21.5 (95% CI −8.7 to −34.3), 
respectively (Table  4). At post-intervention, 9/11 (82%) 

Table 1  Demographic and clinical characteristics of adults with 
diabetes who participated in the pilot study (N = 16)

Missing: mental health conditions (n = 1) and experience of support from a 
mental health professional (n = 1)

Demographic characteristics n (%) or Median, [IQR], (range)

Age, years (median, [IQR], range) 60 [37–73], 25–80

Sex, women (n, %) 13 (81.3)

Main language spoken at home, English (n, %) 15 (93.8)

Living situation, alone (n, %) 5 (31.3)

Highest level of education (n, %)

  School, high school or leaving certificate 2 (12.5)

  Certificate/diploma/trade/apprenticeship 3 (18.8)

  University or higher university degree 11 (68.8)

Employment status (n, %)

  Retired 6 (37.5)

  Full-time work 5 (31.3)

  Part-time work 4 (25.0)

  Not working 1 (15.4)

Type of diabetes (n, %)

  Type 1 10 (62.5)

  Type 2 6 (37.5)

Years living with diabetes (median, [IQR], range) 20 [4–26], (1–55)

Management of diabetes (n, %)

  Insulin injections 7 (44)

  Insulin pump therapy 4 (25)

  Diet and physical activity only 4 (25)

  Oral hypoglycemic agents 3 (19)

  Non-insulin injectables (e.g. GLP-1 Receptor 
Agonists)

1 (6)

HbA1c at last check, % (mean, range) 6.4 [6.1–8.15], (5.7–9.4)

Comorbidities (n, %) 13 (81)

  Heart disease/attack 4 (25)

  Neuropathy 3 (19)

  Kidney damage/renal failure (including protein 
in urine)

2 (13)

  Retinopathy 2 (13)

  Vascular disease 1 (6)

  Sexual dysfunction 1 (6)

Mental health conditions (n, %)

  None 9 (56)

  Past diagnosis 3 (19)

  Current diagnosis 3 (19)

Experience of support from a mental health professional (n, %)

  In the past only 6 (38)

  Never 5 (31)

  Currently 3 (19)

  Currently and in the past 1 (6)
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participants had a reduction of ≥ 5 points on their total 
PAID scores (average 16.8-point reduction). At the 
4-week follow-up, 8/10 (80%) participants had a reduc-
tion of ≥ 5 points on their total PAID scores (average 
22.0-point reduction). The PAID items with the largest 
decrease (0 to 4 scale) are presented in Additional file 2.

There was a minimal change at post-intervention and 
4-week follow-up in general emotional wellbeing com-
pared to baseline, with a mean difference of 9.1 (95% CI 
12.5–30.8) post-intervention and 0.7 (95% CI 21.6–23.0) 
at 4-week follow-up (Table 3).

Discussion
This pilot is the first study to examine the feasibility, 
acceptability, and potential benefit of LISTEN, a brief, 
evidence-based telehealth intervention for adults with 
type 1 or type 2 diabetes experiencing diabetes distress. 
Our findings demonstrate that diabetes HPs can be 
trained to facilitate LISTEN and the online training for-
mat is acceptable. Our recruitment efforts demonstrate 
the potential reach and adoption of LISTEN, as well as 
the unmet need for support regarding the emotional and 
mental health aspects of living with diabetes. Partici-
pants found the content and delivery of LISTEN (by HPs 
via telehealth) acceptable, and two thirds reported being 
satisfied with the program, which was delivered to most 
in fewer sessions than anticipated. Preliminary evidence 
of benefits for reducing diabetes distress was apparent, 
which warrants investigation in a fully powered, rand-
omized controlled trial.

Two HPs achieved competency within the recom-
mended number of training cases, which corroborates 
previous research demonstrating successful training of 
non-mental health professionals in PST [30, 38]. How-
ever, we also found that each HP had varied capabilities 
and requirements with regard to reaching proficiency in 

facilitating LISTEN, thus supporting the need to allow for 
a flexible number of training cases for training comple-
tion. Additionally, while the use of an online format was 
acceptable to HPs, we found that the HPs may have ben-
efitted from further vignettes, demonstrations, and group 
reflection exercises, for example to promote skills in 
reflective listening, providing empathy and the practical 
application of linking emotional problems to behaviors.

We purposely took a conservative approach to recruit-
ing participants (i.e., primarily via social media) so as not 
to create demand that could not be satisfied within the 
parameters of a small pilot study. The recruitment period 
was extended due to the COVID-19 pandemic and the 
impact on staff scheduling. Despite this, an encouraging 
number of adults with diabetes visited the study webpage 
and consented to take part within the allocated study 
timeframe, suggesting there is demand, for a low-inten-
sity HP-delivered online support service. However, a high 
rate of prospective participants (about half ) were ineligi-
ble due to clinically significant symptoms of depression 
and/or anxiety (scoring ≥ 3 on the PHQ-4 depression and 
anxiety subscales). Refinements to the recruitment strat-
egy may be needed to ensure that it is clear for whom 
LISTEN is suitable (e.g., modifying the language used 
in promotional materials and developing a recruitment 
video). Importantly, it also highlights the need for early 
intervention to prevent high distress and underscores the 
importance of having clear referral pathways to ensure 
that those who require higher-intensity mental health 
support can access support.

Post-intervention, participants reported that the con-
tent of LISTEN, the support from a diabetes HP and a 
telehealth format, were acceptable. This is consistent with 
previous findings that people with diabetes want to talk 
with diabetes health professionals about the emotional 
challenges they experience living with and managing 

Table 2  Participants’ main reasons for not taking up the maximum four sessions offereda

a Data collected at post-intervention from n = 9 participants who accessed < 4 session
b Some participants provided more than one reason
c LISTEN is a low-intensity mental health intervention, thus is not suitable for severe mental health problems such as severe depression. Therefore, as per the LISTEN 
protocol, the health professional ended the session and referred the participant to their GP for follow-up and assessment and was provided with links to mental health 
services

Reasons given Number of 
participantsb

Illustrative quote from participants

Derived sufficient benefit from the program 4 “I felt I had achieved what I set out to do and was confident to proceed with what I had 
learned”.

Program structure and/or scope not suitable 2 “Sessions felt very scripted and most of my issues were either unsolvable or heavily dependent 
on other people modifying their behaviour”.

Work/life commitments 2 “Work commitments meant that I could not participate in the 4th session”.

LISTEN not suitable due to significant distress 1 “[The health professional] ended the second session 5 min in and wished me all the best”.c

Not leading to change 1 “Was not able to properly implement changes discussed in the session”.

Response unclear 1 -
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diabetes (e.g., how diabetes affects their mood) [20], 
and they value their diabetes HPs showing empathy and 
acknowledging their emotional concerns [39]. It is also 
consistent with emerging research showing that the tel-
ehealth model of care is cost-effective, has high uptake, 
and has the potential to fill gaps in services and expand 
reach [40], While the anticipated offering of up to four 
sessions was deemed sufficient for learning problem-
solving skills, participants recognized that more in-
depth, counseling-based support would be needed for 
issues that are more distressing, enduring or recurring, 
or interpersonal in nature. Our preliminary data suggest 
that LISTEN may reduce diabetes distress and may have 
utility in supporting people to improve their capacity for 
coping with the daily challenges associated with diabe-
tes, including challenges that tend to lie outside the remit 
of high-intensity mental health services. However, this 
potential effect is currently under further investigation in 
a randomized controlled trial.

Post-intervention qualitative feedback added further 
insight into the acceptability of LISTEN. Participants 
with diabetes valued learning PST-specific techniques, 
as well as the experience of having a collaborative work-
ing relationship with the HP. However, feedback also 
suggested an area for future consideration—how to bal-
ance the structured approach central to PST, known to be 
effective in other settings, with the desire for more flex-
ible input from HPs. To enable a natural, flexible deliv-
ery of LISTEN, HPs could develop their own template for 
facilitating sessions with cues and prompts that fit their 
communication style. While the key components of the 
PST model need to be included to ensure the fidelity of 
the intervention, HPs need to develop their communica-
tion skills, and confidence in the delivery of LISTEN, to 
the point where their facilitation appears ‘conversational’ 
rather than ‘formulaic’, to avoid the impression that they 
are following a script. Refinements could be made to how 
the LISTEN program is ‘advertised’ to potential partici-
pants to ensure expectations are set early on (i.e., prob-
lems are addressed in a stepwise manner). HPs may also 
benefit from further training/supervision in micro coun-
seling skills to assist in navigating the tension between 

delivering a manualized treatment and maintaining 
person-centeredness. This may include more focus dur-
ing the workshops on enhancing interpersonal skills 
(e.g., reflective listening, empathic communication) and 
opportunities to apply skills during role-plays and ongo-
ing coaching during delivery.

The study has several strengths, including the nov-
elty of the LISTEN model enabling HPs to upskill in 
an evidence-based psychological intervention via a 
comprehensive, manualized, training program as a 
way of addressing known barriers to accessing mental 
health support. Further strengths include the use of a 
validated measure to ensure HPs’ fidelity to the inter-
vention, and the provision of ongoing individual and 
group supervision to HPs to consolidate skills. The fact 
that both the facilitator training and the LISTEN ses-
sions were delivered successfully via video meetings/
telehealth is a key strength in terms of its potential to 
achieve reach, equity of access, and cost-effectiveness, 
which are particularly important in a country such as 
Australia, where the location of services can be a bar-
rier to access for many. The pre-post study design 
allowed us to examine the feasibility of the data col-
lection procedures and instruments, and participant 
tracking processes, which will be needed for the evalu-
ation of the intervention in a fully powered two-arm 
hybrid type 1 effectiveness implementation trial [41].

However, this pilot study has limitations. The small 
sample size and the absence of a control group limit 
any inferences we can draw about the acceptability and 
potential benefits of LISTEN. Those who volunteered 
may not be representative of the adult population with 
diabetes who may benefit from LISTEN. Furthermore, 
the absence of longer follow-ups may increase the like-
lihood of bias in participant responses due to repeated 
measurements within a shorter time. These limitations 
will be addressed in a fully powered trial [41]. Further-
more, while the findings highlight key learnings to inform 
adaptations and improvements to the LISTEN interven-
tion, satisfaction with the intervention and preferences 
for delivery need to be examined in a larger, representa-
tive sample. In the current study, the number of sessions 

Table 4  Diabetes distress and general emotional wellbeing scores at baseline, post-intervention, and 4-week follow-up

PAID Problem Areas in Diabetes Scale, standardized sum of item scores (range 0–100) with higher scores indicating greater diabetes-specific distress; WHO-5 The 
World Health Organization-Five Well-Being Index (WHO-5), total score ranging from 0 to 100, 0 representing the worst imaginable well-being and 100 representing 
the best imaginable well-being

Outcome Baseline (n = 16) Post-intervention (n = 12) 4-week follow-up (n = 10)
Mean ± SD Mean ± SD Mean ± SD

Diabetes distress (PAID) 36.1 ± 14.8 19.3 ± 9.7 14.5 ± 11.5

Generic emotional well-being (WHO-5) 62.1 ± 19.6 71.3 ± 13.3 62.8 ± 26.7
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completed by participants (range 1 to 4) was decided col-
laboratively between the participant and the health pro-
fessional, based on the needs of the individual and the 
ease with which they were able to implement the prob-
lem-solving steps. Future research may also examine the 
minimum number of sessions needed to achieve benefits.

Conclusions
Our findings suggest the feasibility of using an online 
format for training diabetes HPs in the telehealth deliv-
ery of LISTEN. Preliminary data provided favorable 
estimates of the program’s acceptability for both HPs 
and people with diabetes and the potential benefit for 
reducing diabetes distress. A fully powered study with 
a diverse sample is needed to examine (1) the suitability 
of both the HP training and the LISTEN intervention, 
(2) the (cost) effectiveness of LISTEN for reducing dia-
betes distress, and (3) contextual factors influencing the 
reach, adoption, and implementation of LISTEN deliv-
ered within existing diabetes support services.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s40814-​023-​01367-2.

Additional file 1: Table 1. STROBE Statement—checklist of items that 
should be included in reports of observational studies.

Additional file 2: Table 2. PAID item scores at baseline, ordered by 
descending mean, and mean change in scores at post-intervention and at 
4-week follow-up.

Acknowledgements
We thank the people with diabetes who shared their time and experiences 
during the surveys and the LISTEN sessions as well as the Diabetes Victoria 
health professionals for their support and involvement.

Authors’ contributions
EH, JS, and CHe conceived the project with input from TS, SG, JH, and CHi. SG 
coordinated the study. EH and SG jointly conducted the HP training and the 
data analysis with input from BH. EH prepared the first draft and EH and SG 
subsequent drafts of this manuscript, following co-author review. The authors 
reviewed and approved submission of the final manuscript.

Funding
This study was conducted in 2020–2021 as part of the Diabetes and Mental 
Health National Priority Area funded by the National Diabetes Services Scheme 
(NDSS). The NDSS is an initiative of the Australian Government administered 
with the assistance of Diabetes Australia. CHe and JS are supported by core 
funding to the Australian Centre for Behavioural Research in Diabetes provided 
by the collaboration between Diabetes Victoria and Deakin University. JH is sup-
ported by an unrestricted educational grant provided to the Australian Centre 
for Behavioural Research in Diabetes (ACBRD) by Diabetes Australia. EH and SG 
were also supported, in part, by funding to the ACBRD from Diabetes Australia.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The study obtained ethics approval by Deakin University Human Research Eth-
ics Committee (DUHREC) – 2020-297. All participants gave informed written 
consent before taking part in the study.

Consent for publication
Not applicable.

Competing interests
At the time this study was conducted, JS was the Leader of the NDSS Mental 
Health and Diabetes National Priority Area. CHi is employed by Diabetes Victo-
ria. The authors declare that they have no competing interests.

Author details
1 School of Psychology, Deakin University, Geelong, VIC, Australia. 2 The Austral-
ian Centre for Behavioural Research in Diabetes, Diabetes Victoria, ACBRD, 
570 Elizabeth Street, Melbourne, VIC 3000, Australia. 3 Institute for Health 
Transformation, Faculty of Health, Deakin University, Geelong, VIC, Australia. 
4 Deakin Rural Health, School of Medicine, Deakin University, Warrnambool, 
VIC, Australia. 5 Diabetes Victoria, Carlton, VIC, Australia. 6 La Trobe Rural Health 
School, La Trobe University, Flora Hill, VIC, Australia. 7 Department of Psychol-
ogy, University of Copenhagen, Copenhagen, Denmark. 

Received: 12 November 2022   Accepted: 18 July 2023

References
	1.	 Roy T, Lloyd CE. Epidemiology of depression and diabetes: a systematic 

review. J Affect Disord. 2012;142:S8–21.
	2.	 De Groot M, Anderson R, Freedland KE, Clouse RE, Lustman PJ. Associa-

tion of depression and diabetes complications: a meta-analysis. Psycho-
som Med. 2001;63(4):619–30.

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

	4.	 Hagger V, Hendrieckx C, Cameron F, Pouwer F, Skinner TC, Speight J. Cut 
points for identifying clinically significant diabetes distress in adolescents 
with type 1 diabetes using the PAID-T: results from Diabetes MILES Youth-
Australia. Diabetes Care. 2017;40(11):1462–8.

	5.	 Polonsky WH, Anderson BJ, Lohrer PA, Welch G, Jacobson AM, Aponte JE, et al. 
Assessment of diabetes-related distress. Diabetes Care. 1995;18(6):754–60.

	6.	 National Diabetes Services Scheme. NDSS Diabetes Snapshot Report. All 
types of diabetes. September. 2022. Available from: https://​www.​ndss.​
com.​au/​wp-​conte​nt/​uploa​ds/​ndss-​data-​snaps​hot-​202209-​all-​types-​of-​
diabe​tes.​pdf.​pdf.

	7.	 Australian Institute of Health Welfare. Diabetes and poor mental health 
and wellbeing: an exploratory analysis. AIHW Canberra; 2011. Available 
from: https://​www.​aihw.​gov.​au/​getme​dia/​d3888​32a-​9603-​43e0-​9170-​
d3468​750d0​90/​13028.​pdf.​aspx?​inline=​true.

	8.	 Nouwen A, Adriaanse M, van Dam K, Iversen M, Viechtbauer W, Peyrot 
M, et al. Longitudinal associations between depression and diabetes 
complications: a systematic review and meta-analysis. Diabet Med. 
2019;36(12):1562–72.

	9.	 Holman RR, Paul SK, Bethel MA, Matthews DR, Neil HAW. 10-year 
follow-up of intensive glucose control in type 2 diabetes. N Engl J Med. 
2008;359(15):1577–89.

	10.	 van Dooren FE, Nefs G, Schram MT, Verhey FR, Denollet J, Pouwer F. 
Depression and risk of mortality in people with diabetes mellitus: a 
systematic review and meta-analysis. PLoS One. 2013;8(3):e57058.

	11.	 Wylie T, Shah C, Connor R, Farmer A, Ismail K, Millar B, et al. Transforming 
mental well-being for people with diabetes: research recommendations 
from Diabetes UK’s 2019 Diabetes and Mental Well-Being Workshop. 
Diabet Med. 2019;36(12):1532–8.

	12.	 Speight J, Hermanns N, Ehrmann D, Ortiz MTA, Asimakopoulou K, Baig A, 
et al. Data on diabetes-specific distress are needed to improve the quality 
of diabetes care. Lancet. 2021;397(10290):2149.

https://doi.org/10.1186/s40814-023-01367-2
https://doi.org/10.1186/s40814-023-01367-2
https://www.ndss.com.au/wp-content/uploads/ndss-data-snapshot-202209-all-types-of-diabetes.pdf.pdf
https://www.ndss.com.au/wp-content/uploads/ndss-data-snapshot-202209-all-types-of-diabetes.pdf.pdf
https://www.ndss.com.au/wp-content/uploads/ndss-data-snapshot-202209-all-types-of-diabetes.pdf.pdf
https://www.aihw.gov.au/getmedia/d388832a-9603-43e0-9170-d3468750d090/13028.pdf.aspx?inline=true
https://www.aihw.gov.au/getmedia/d388832a-9603-43e0-9170-d3468750d090/13028.pdf.aspx?inline=true


Page 12 of 12Holloway et al. Pilot and Feasibility Studies           (2023) 9:133 

•
 
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 •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

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

	13.	 Speight J, Hendrieckx C, Pouwer F, Skinner TC, Snoek FJ. 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.

	14.	 Skovlund SE, Nielsen KA, Ejskjaer N. 20-OR: psychological impact and 
need for psychological care and support: what do people with diabetes 
and caregivers say? Results of a scientific survey of 9,869 people with dia-
betes and caregivers in Denmark. Diabetes. 2020;69(Supplement_1):20-
OR. https://​diabe​tesjo​urnals.​org/​diabe​tes/​artic​le/​69/​Suppl​ement_1/​
20-​OR/​57430/​20-​OR-​Psych​ologi​cal-​Impact-​and-​Need-​for.

	15.	 Collopy CM, Cosh SM, Tully PJ. Screening and referral is not enough: a 
qualitative exploration of barriers to access and uptake of mental health 
services in patients with cardiovascular diseases. BMC Health Serv Res. 
2021;21(1):49.

	16.	 Diabetes UK. Healthcare essentials online survey 2015. Baseline: 3000 
responses. 2015. Available from: https://​www.​diabe​tes.​org.​uk/​Guide-​to-​
diabe​tes/​Monit​oring/​15-​healt​hcare-​essen​tials/​Care-​survey-​resul​ts-​2015/.

	17.	 Peyrot M, Rubin R, Lauritzen T, Snoek F, Matthews D, Skovlund S. Psycho-
social problems and barriers to improved diabetes management: results 
of the Cross-National Diabetes Attitudes, Wishes and Needs (DAWN) 
Study. Diabet Med. 2005;22(10):1379–85.

	18.	 Snoek FJ. Mental health in diabetes care. Time to step up. Front Clin Diab 
Healthc. 2022;3:1039192. eCollection.

	19.	 Hertroijs D, Elissen A, Brouwers M, Hiligsmann M, Schaper N, Ruwaard D. 
Preferences of people with type 2 diabetes for diabetes care: a discrete 
choice experiment. Diabet Med. 2019;37(11):1807–15.

	20.	 Hendrieckx C, Halliday JA, Russell-Green S, Cohen N, Colman PG, Jenkins 
A, et al. 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.

	21.	 Holt R, Nicolucci A, Kovacs Burns K, Escalante M, Forbes A, Hermanns 
N, et al. Diabetes attitudes, wishes and needs second study (DAWN2™): 
cross-national comparisons on barriers and resources for optimal care - 
healthcare professional perspective. Diabet Med. 2013;30(7):789–98.

	22.	 Hegel M, Arean P. Problem-solving treatment for primary care: a treat-
ment manual for depression. Lebanon: Project IMPACT, Dartmouth 
College; 2003.

	23.	 Carver CS, Connor-Smith J. Personality and coping. 2010.
	24.	 Lorig KR, Holman HR. Self-management education: history, definition, 

outcomes, and mechanisms. Ann Behav Med. 2003;26(1):1–7.
	25.	 Hill-Briggs F. Problem solving in diabetes self-management: a model 

of chronic illness self-management behavior. Ann Behav Med. 
2003;25(3):182–93.

	26.	 Care AoD, Specialists E, Kolb L. An effective model of diabetes care and 
education: the ADCES7 Self-Care Behaviors™. Sci Diabetes Self-Manag 
Care. 2021;47(1):30–53.

	27.	 Malouff JM, Thorsteinsson EB, Schutte NS. The efficacy of problem solving 
therapy in reducing mental and physical health problems: a meta-analy-
sis. Clin Psychol Rev. 2007;27(1):46–57.

	28.	 Cuijpers P, de Wit L, Kleiboer A, Karyotaki E, Ebert DD. Problem-solving 
therapy for adult depression: an updated meta-analysis. Eur Psychiatry. 
2018;48(1):27–37.

	29.	 Lakerveld J, Bot SD, Chinapaw MJ, van Tulder MW, Kostense PJ, Dekker JM, 
et al. Motivational interviewing and problem solving treatment to reduce 
type 2 diabetes and cardiovascular disease risk in real life: a randomized 
controlled trial. Int J Behav Nutr Phys Act. 2013;10(1):47.

	30.	 Holloway E, Sturrock B, Lamoureux E, Hegel M, Casten R, Mellor D, et al. 
Delivering problem-solving treatment in low-vision rehabilitation: a pilot 
feasibility study. Rehabil Psychol. 2018;63(3):349.

	31.	 Clark DM. Implementing NICE guidelines for the psychological treatment 
of depression and anxiety disorders: the IAPT experience. Int Rev Psychia-
try. 2011;23(4):318–27.

	32.	 Rees G, O’Hare F, Saeed M, Sudholz B, Sturrock BA, Xie J, et al. Problem-
solving therapy for adults with diabetic retinopathy and diabetes-specific 
distress: a pilot randomized controlled trial. BMJ Open Diab Res Care. 
2017;5(1):e000307.

	33.	 Halcomb EJ, McInnes S, Patterson C, Moxham L. Nurse-delivered 
interventions for mental health in primary care: a systematic review of 
randomized controlled trials. Fam Pract. 2019;36(1):64–71.

	34.	 Kiosses DN, Alexopoulos GS. Problem-solving therapy in the elderly. Curr 
Treat Options Psychiatry. 2014;1(1):15–26.

	35.	 Washington KT, Demiris G, Oliver DP, Albright DL, Craig KW, Tatum P. 
Delivering problem-solving therapy to family caregivers of people with 
cancer: a feasibility study in outpatient palliative care. Psychooncology. 
2018;27(10):2494–9.

	36.	 Fisher L, Polonsky WH, Hessler D. Addressing diabetes distress in clinical 
care: a practical guide. Diabet Med. 2019;36(7):803–12.

	37.	 Hegel MT, Dietrich AJ, Seville JL, Jordan CB. Training residents in problem-
solving treatment of depression: a pilot feasibility and impact study. Fam 
Med. 2004;36(3):204–8.

	38.	 Tezel A, Gözüm S. Comparison of effects of nursing care to problem solv-
ing training on levels of depressive symptoms in post partum women. 
Patient Educ Couns. 2006;63(1–2):64–73.

	39.	 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. Diabet Med. 2020;37(6):971–81.

	40.	 Taylor A, Caffery LJ, Gesesew HA, King A, Bassal A-R, Ford K, et al. How 
Australian health care services adapted to telehealth during the COVID-
19 pandemic: a survey of telehealth professionals. Front Public Health. 
2021;9(9):648009.

	41.	 Holloway EE, Gray S, Mihalopoulos C, Versace VL, Le Gautier R, Chatterton 
ML, et al. Low-Intensity mental health Support via a Telehealth Enabled 
Network for adults with diabetes (LISTEN): protocol for a hybrid type 1 
effectiveness implementation trial. Trials. 2023;24(1):1–12.

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

https://diabetesjournals.org/diabetes/article/69/Supplement_1/20-OR/57430/20-OR-Psychological-Impact-and-Need-for
https://diabetesjournals.org/diabetes/article/69/Supplement_1/20-OR/57430/20-OR-Psychological-Impact-and-Need-for
https://www.diabetes.org.uk/Guide-to-diabetes/Monitoring/15-healthcare-essentials/Care-survey-results-2015/
https://www.diabetes.org.uk/Guide-to-diabetes/Monitoring/15-healthcare-essentials/Care-survey-results-2015/

	Feasibility and acceptability of ‘low-intensity mental health support via a telehealth-enabled network’ for adults with type 1 and type 2 diabetes: the LISTEN pilot study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Key messages regarding feasibility
	Background
	Methods
	LISTEN training of diabetes health professionals
	Recruitment and procedure
	LISTEN training program

	Pilot study
	Study design
	Recruitment and eligibility
	Procedure
	Intervention

	Measures and outcomes
	LISTEN training of diabetes HPs
	Pilot study

	Statistical analysis

	Results
	LISTEN training of diabetes HPs
	Feasibility
	Acceptability

	Pilot study
	Feasibility
	Acceptability
	Potential psychological benefits of LISTEN


	Discussion
	Conclusions
	Anchor 32
	Acknowledgements
	References


