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ABSTRACT
Introduction Psychological barriers to insulin therapy are 
associated with the delay of clinically indicated treatment 
intensification for people with type 2 diabetes (T2D), yet few 
evidence- based interventions exist to address these barriers. 
We describe the protocol for a randomised controlled trial 
(RCT) examining the efficacy of a novel, theoretically grounded, 
psychoeducational, web- based resource designed to reduce 
psychological barriers to insulin among adults with non- insulin 
treated T2D: ‘Is insulin right for me?’.
Methods and analysis Double- blind, parallel group RCT. 
A target sample of N=392 participants (n=196/arm) will be 
randomised (1:1) to ‘Is insulin right for me?’ (intervention) or 
widely available online resources (control). Eligible participants 
include adults (18–75 years), residing in Australia, currently 
taking oral hypoglycaemic agents to manage T2D. They will 
be primarily recruited via invitations and reminders from 
the national diabetes registry (from a purposefully selected 
sample of N≥12 000). Exclusion criteria: experience of self- 
administered injectable; previously enrolled in pilot RCT; ‘very 
willing’ to start insulin as baseline. Outcomes will be assessed 
via online survey at 2 weeks and 6 months. Primary outcome 
between- group: difference in mean negative Insulin Treatment 
Appraisal Scores (ITAS negative) at 2- week and 6- month 
follow- up. Secondary outcomes: between- group differences in 
mean positive insulin appraisals (ITAS positive) and percentage 
difference in intention to commence insulin at follow- up time 
points. All data analyses will be conducted according to the 
intention- to- treat principle.
Ethics and dissemination Deakin University Human 
Research Ethics Committee (2020–073). Dissemination via 
peer- reviewed journals, conferences and a plain- language 
summary.
Trial registration number ACTRN12621000191897; 
Australian and New Zealand Clinical Trials Registry.

INTRODUCTION
Type 2 diabetes (T2D) is a progressive condi-
tion that requires timely adjustment of treat-
ment to achieve and maintain optimal glucose 
outcomes1–3 and prevent or delay the onset of 

micro and macrovascular complications.4 5 A 
staged approach to pharmacological manage-
ment of glucose in T2D is recommended,1–3 
including early consideration and initiation of 
insulin where glycaemic outcomes are above 
target (typically haemoglobin A1c (HbA1c) 
>7%, 53 mmol/mol2) despite maximal dose 
of non- insulin medicines. However, vast liter-
ature suggests that treatment adjustment, 
including insulin initiation, is often delayed 
well beyond the point of clinical need.6 7 For 
example, a large- scale (N≥80 000), retro-
spective study conducted in the UK, identi-
fied HbA1c at insulin initiation for people 
with T2D was ≥8.7% (72 mmol/mol) with a 

Strengths and limitations of this study

 ► ‘Is insulin right for me?’ is the first self- directed, 
theoretically grounded web- based intervention tar-
geting salient psychological barriers to insulin.

 ► This fully powered randomised controlled trial will 
provide evidence of the impact of ‘Is insulin right for 
me?’ to reduce negative insulin appraisals and in-
crease intention to initiate insulin among adults with 
non- insulin- treated type 2 diabetes recruited via a 
national diabetes registry.

 ► Comprehensive data collection, including demo-
graphic and clinical characteristics, psychosocial 
outcomes and website analytics, will enable process 
evaluation analyses.

 ► Limitations include the self- selected sample, which 
may lead to an under- representation of those hard-
est to reach or most at need (ie, those not at all will-
ing to commence insulin).

 ► Furthermore, this study is not designed to identify 
the intervention’s impact on actual timely insulin up-
take nor feasibility of implementation within clinical 
care.

P
rotected by copyright.

 on A
pril 8, 2022 at K

obenhavns U
niversitets B

ibliotek.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-051524 on 21 F

ebruary 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/
http://orcid.org/0000-0001-9139-4663
http://orcid.org/0000-0002-1343-9982
http://orcid.org/0000-0002-3793-3221
http://orcid.org/0000-0003-0339-5848
http://orcid.org/0000-0003-3845-2814
http://orcid.org/0000-0002-0018-6963
http://orcid.org/0000-0002-1204-6896
http://dx.doi.org/10.1136/bmjopen-2021-051524
http://dx.doi.org/10.1136/bmjopen-2021-051524
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2021-051524&domain=pdf&date_stamp=2022-02-20
http://bmjopen.bmj.com/


2 Holmes- Truscott E, et al. BMJ Open 2022;12:e051524. doi:10.1136/bmjopen-2021-051524

Open access 

median time until insulin initiation of ≥6 years.8 Finally, 
a recent Australian primary care- based prospective study 
identified that, among adults with T2D for whom insulin 
was clinically indicated (HbA1c ≥7.5%/58 mmol/mol, 
with maximal oral therapy), receiving usual care, only 
31% had initiated insulin within 24 months.9 10

Reasons for the delay of treatment intensification are 
multifaceted,7 11 12 and effective interventions targeting 
barriers to insulin use are required.13–15 At a systemic 
or health professional level, promising results have 
been shown using multidisciplinary models of care (eg, 
an enhanced practice nurse role within primary care 
setting9), effective consultation strategies (eg, collabora-
tive approach to care16) and insulin- specific structured 
education programmes.17 18 However, there is a parallel 
need for interventions, which directly target the psycho-
logical barriers (negative beliefs and attitudes) to insulin 
held by the person with T2D. Our prior research demon-
strated, independent of an optimised model of primary 
care (‘stepping up’), attitudes towards insulin were asso-
ciated with hypothetical willingness to initiate insulin, 
which, in turn, predicted actual insulin use 12 months 
later.14 19 Elsewhere, qualitative research with people with 
T2D attending an insulin- specific education programme 
identified an unmet need for psychological barriers to 
insulin to be addressed appropriately.20 Furthermore, 
unaddressed negative insulin appraisals may have long- 
lasting impact on the optimal use of insulin and/or 
emotional well- being following insulin initiation.21–23 
Such psychological barriers to insulin use include, for 
example, worries about performing injections, potential 
pain and side effects as well as feelings of guilt and self- 
blame about the onset of the condition and/or the need 
for treatment progression.24

Few evidence- based interventions targeting psycholog-
ical barriers to insulin have been developed and fewer 
still are evaluated adequately, or implemented beyond 
research studies.17 25 26 Furthermore, preliminary data from 
relevant clinic- based and insulin starts group- education 
interventions suggest low intervention uptake among 
people with T2D.17 26 In addition to common barriers to 
outpatient clinic and structured education programme 
attendance discussed elsewhere,27 28 this low uptake may 
be in part due to individuals concern that participation 
would lead to insulin acceptance.26 Furthermore, health 
professionals report limited time and resources to facil-
itate insulin starts,12 and express concerns about the 
added burden of intervention delivery on their already 
limited time.26 Effective interventions that complement 
clinical care (but are not reliant on a health professional 
for delivery) have the potential to be acceptable to both 
people with T2D and their health professionals.

Given the sheer size of the population with T2D, the 
potential for scalable implementation is also an important 
consideration. The internet may be an ideal platform to 
reach those with T2D with concerns about insulin, as it also 
allows for anonymity in information seeking. One- third of 
Australian adults with T2D and suboptimal HbA1c report 

seeking online health information in a past 12 periods.29 
Furthermore, online interventions for the management 
of T2D with clear theoretical groundings and based on 
behaviour change techniques (BCTs) show favourable 
outcomes.30 While peak health bodies publish resources 
online about T2D treatments, these materials are not typi-
cally theoretically informed, do not use evidence- based 
BCTs31 32 and are rarely developed in consultation with, 
or evaluated among, people with T2D. Furthermore, 
these resources are rarely targeted at addressing salient 
psychological barriers to treatment use.

In line with UK Medical Research Council guidance 
for developing and evaluating complex intervention, we 
developed a theoretically grounded, psychoeducational, 
web- based resource for people with non- insulin- treated 
T2D designed to reduce salient psychological barriers 
to insulin therapy: ‘Is insulin right for me?’.33 A pilot 
study demonstrated feasibility of a two- arm randomised 
controlled trial (RCT) design to test intervention efficacy, 
compared with widely available online informational 
resources as well as acceptability of the intervention 
among adults with T2D.34

This protocol describes the design of a double- blinded, 
parallel group, individually RCT (two- arms, 1:1 ratio), 
comparing ‘Is insulin right for me?’ (intervention) with 
widely available online text- based resources about insulin 
(control) among adults with non- insulin- treated T2D. 
We hypothesise an immediate (2 weeks) and sustained 
(6 months) positive effect of the intervention, compared 
with control, on negative insulin appraisals. We also 
expect the intervention to be acceptable to users and to 
be associated with immediate and sustained improvement 
in positive insulin appraisals and hypothetical willingness 
to begin insulin therapy.

METHODS AND ANALYSIS
Study setting
Participation in this Australian study, including provi-
sion of informed content, data collection and inter-
vention exposure, is completely online, using personal 
computers/mobile devices.

Participants and recruitment
Potential participants will be enrolled in the study only 
if they meet all the inclusion criteria and none of the 
exclusion criteria. Inclusion criteria: aged 18 to 75 years; 
diagnosed with T2D; use of oral hypoglycaemic agents; 
able to read/write in English and capable of providing 
informed consent; residing in Australia; access to an 
internet- enabled computer or tablet device for the 
duration of the study. Exclusion criteria: diagnoses of 
diabetes other than T2D; current or prior experience of 
self- administered injectable treatment for any illness or 
condition (including diabetes); unable to read/write in 
English; unable to use/access internet- enabled devices; 
enrolled as a participant in the pilot RCT34; reports being 
‘very willing’ to initiate insulin therapy (measured using 
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a single- item ‘hypothetical willingness’ questionnaire35), 
that is, rendering it impossible to record improvement in 
this outcome measure.

The primary method of recruitment will be via invitation 
from the National Diabetes Services Scheme (NDSS). A 
random sample of ≥12 000 NDSS registrants, aged 18–75 
years with non- insulin- treated T2D, who have previously 
consented to being contacted about research opportuni-
ties, will be invited to take part either via email (n=10 000) 
or postal mail (n=2000) as per the registrants preferred 
method of contact. The NDSS is an Australian govern-
ment initiative, administered by Diabetes Australia. The 
NDSS registry includes over 1.2 million Australians with 
T2D and is considered to be one of the most compre-
hensive and up- to- date diabetes prevalence data sets in 
Australians.36 The random sample will be stratified by state 
and territory to facilitate representation across Australia, 
ideally in line with population distribution across the 
eight states and territories. The research team will not 
have access to NDSS registrants’ details unless they make 
contact/take part in the study, and the NDSS will not be 
notified of participating registrants. The total number 
of invited registrants was selected based on adoption of 
a conservative response rate of 8%,37 and an expected 
46% translation from consent to enrolled participant (as 
seen in the pilot RCT34). Invited NDSS registrants will 
receive an invitation reminder via e- mail or postal mail 
2 weeks following first contact. If our target sample size 
is not reached within 4 weeks of the initial invitation, a 
second NDSS e- mail/mailout will be sent until our target 
sample size is reached or the 2- month recruitment period 
has concluded. The number of registrants contacted 
and method (e- mail vs mail) for subsequent recruitment 
efforts will be informed by the success rate from the orig-
inal invitation (ie, percentage enrolled reporting hearing 
about the study via email or mail invitation). The study 
will also be advertised online via the researchers’ affili-
ated professional websites and social media accounts, and 
a study flyer will be circulated to diabetes researcher and 
health professional networks.

Study procedure
The schedule of enrolment, intervention and assessment 
is detailed in Figure 1. Study recruitment will be open for 
a maximum of 2 months or until sample size (enrolled) 
is reached. Participation (from study entry to exit) will 
be for a duration of 6 months. Study advertisements will 
direct potential participants to the study website (hosted 
by Qualtrics) to access the Plain Language Statement, 
provide informed consent and complete screening ques-
tions online. Eligibility will be determined automatically 
based on responses. Eligible participants will be directed 
immediately to complete an online baseline survey, and, 
following submission, will be allocated at random to one 
of two study arms. Randomised participants will receive an 
email including details about how to access the relevant 
online resources for their study arm. For participants allo-
cated to the intervention group, this will include a unique 

username and password enabling access. All participants 
will be asked to access their allocated resource(s) at their 
convenience within the following 2- week period, with no 
further instruction provided regarding the number of 
resource visits or length of time viewing the resources(s). 
One week following allocation, participants will receive 
a reminder email to access/log into the resource. Partic-
ipants will be sent an email with a link to the online 
follow- up survey at 2 weeks and 6 months following base-
line. The 2- week follow- up survey will be available for 
completion for 2 weeks, and the 6- month follow- up survey 
will be available for completion for 3 weeks. Study end 
point for all participants will be marked by either submis-
sion of the 6- month follow- up survey (within 21 days 
of request) or non- submission at 22 days following the 
survey request.

Randomisation and blinding
After baseline survey submission, participants will be strat-
ified by gender (due to prior gender imbalance observed 
among participants recruited to related studies9 21) and 
randomised to either the intervention or control arm 
using computer- generated, randomly permuted block 
sizes of four, six or eight. The randomisation sequence 
will be computer generated and the allocation will be 
fully concealed from both the investigators and partici-
pants. On randomisation, participants will receive an 
email from a researcher, independent of the study investi-
gator team and who does not have access to the incoming 
survey data (except for participant ID, name, gender and 
email address), specifying access details to their allocated 
online resource. The statistician, participants and inves-
tigator team will remained blinded to study arm alloca-
tion throughout data collection and analyses. The project 
manager (EEH), who will monitor incoming survey data, 
will be blinded from study arm allocation except where a 
participant self- identifies study arm allocation within the 
follow- up surveys (eg, in a free- text response box). Any 
breaches will be recorded and reported with the main 
findings.

Intervention
Intervention group participants will receive access to a 
novel psychoeducational web- based resource, ‘Is insulin 
right for me?’. The intervention was developed using a 
systematic process grounded in behaviour change theory 
and has been described elsewhere.33 In brief, eight salient 
psychological barriers to insulin therapy were identified 
via literature search. Each barrier (ie, determinant of 
behaviour) was mapped to relevant domains of the theo-
retical domains framework.38 Determinants were then 
mapped onto BCTs considered relevant to overcoming 
the modifiable barriers.32 38 Content responding to each 
barrier was developed by the investigator team (experts 
in health psychology, primary care medicine and diabetes 
education) and refined following consumer feedback 
(cognitive debriefing interviews, n=6) and external 
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expert peer review (n=5) to ensure relevance for people 
with T2D and clinical accuracy.

The eight barriers targeted in the ‘Is insulin right for 
me’ resource are phrased as common questions, with one 
barriers/question per website page (see table 1). The 
resource home page lists all eight barriers/questions as 
well as a preview (a key summary statement that responds 
to the question and content overview). The intervention 
is purposefully brief and self- directed, with the home 
page text asking which of eight questions about insulin 
are concerns for participants. For each selected barrier, 
an active intervention is presented on a separate webpage 
(200–500 words; 5 min read) to facilitate user engage-
ment. In addition, the resource includes information 
about the key benefits of insulin therapy1: that it lowers 
blood glucose levels2; can lower your risk of long- term 
health complications3; can make you feel better and4 can 
make managing your diabetes more flexible. The lesser 
focus on benefits than barriers is due to the evidence 
that most people with T2D experience/report barriers 
to insulin therapy despite endorsing benefits.14 19 Finally, 
the resource also provides links to other resources about 
T2D and insulin available from the NDSS and study 
information.

Control group
Control arm participants will be directed to a static 
webpage including links to publicly available text- based 
NDSS factsheets, including: ‘Insulin’ and ‘Medication for 
type 2 diabetes’. The control group webpage also includes 
links to further information about the study and research 
team (consistent with intervention arm).

Outcomes
The coprimary outcome measures are the difference 
in mean negative insulin appraisals, as measured by 
the Insulin Treatment Appraisal Scale (ITAS) Negative 
subscale score,39 between the intervention and control 
arm at 2- week and 6- month follow- up, adjusted by base-
line scores. We hypothesise that, at 2 weeks, a statistically 
significant difference in mean ITAS negative scores of ≥4 
points (approximately 0.5 SD) will be observed between 
the intervention and control arm, favouring the inter-
vention arm; and that this difference will be sustained at 
6 months.

Our secondary outcome measures are immediate and 
sustained between- arm differences in: (a) positive insulin 
appraisals, as measured by ITAS positive subscale score39; 
and (b) hypothetical willingness to begin insulin therapy, 
as measured by a single item.35 We hypothesise that, at 
2 weeks and 6 months, a statistically significant between- 
group difference will be observed in:
1. mean ITAS positive scores, adjusted for baseline scores, 

favouring the intervention arm.
2. The percentage of participants who respond ‘not at all 

willing’ (hypothetical willingness item). The interven-
tion arm will be less likely to be ‘not at all willing’ com-
pared with controls.

The following survey data will be examined by study 
arm for process evaluation purposes:
1. Clinical discussion and recommendation of insulin 

therapy, change in medications and satisfaction with 
diabetes management at 6- month follow- up

2. Change in secondary psychosocial outcome scores at 
2- week and 6- month follow- up: diabetes- specific dis-
tress (PAID),40 illness perceptions (BIPQ),41 diabetes- 
specific self- efficacy (CIDS),42 study- specific insulin- 
related knowledge questionnaire.

3. Diabetes- specific knowledge at baseline.43

4. Study- specific resource use and acceptability (study 
specific items) as 2- week follow- up.

Figure 1 details the self- reported demographic, clinical, 
psychosocial and study- specific data to be collected and the 
time points at which they are to be collected. In addition, 
website analytics data will be collected to assess protocol 
fulfilment with the intervention resource (ie, proportion 
of ‘enrolled’ participants who accessed the ‘Is insulin 
right for me?’ website at least once). Various analytics (eg, 
average number of online resource visits; time (minutes) 
spent on online resource; most commonly (frequency, 
%) viewed pages) will be examined to explore any rela-
tionship(s) between type/duration of content accessed 
and the study outcomes. Finally, number of views and 
average time spent watching two videos embedded in the 
intervention resource will be captured via YouTube.

Sample size
Using a power analysis for repeated measures analysis of 
variance, a minimum sample size of N=250 (n=125 per 
arm) is required to detect a minimally important differ-
ence of half a standard deviation (SD=9) in ITAS Nega-
tive Scores39 between study arms with a correlation of 
0.65 between repeated measures, at 85% power and 0.05 
significance level using a two- sided test. Assuming a 20% 
attrition rate at 2 weeks34 and a further 20% attrition at 
6 months, the targeted sample size inflates to approxi-
mately N=392 (n=196 per arm). Overall, a 40% attrition 
rate is incorporated into our estimated sample size and 
replacements will not be made for losses to follow- up.

Data collection, management and analysis
Participant- reported data will be collected online via 
Qualtrics, hosted through the Deakin University secure 
network. Consent, eligibility screening and baseline 
survey data will be collected in a single sitting (directed 
via study advertisement link) and an email will provide 
enrolled participants with a link to online follow- up 
surveys. The intervention website will require partici-
pant log- in, allowing for automatic collection of website 
usage data for each intervention participant via Google 
Analytics.

To improve participant retention and protocol compli-
ance, trial participants will receive reminder emails to 
access/view the allocated online resource (sent to all 
participants 2 weeks following allocation. In addition, 
reminder emails will be sent at 1 week (and 2 weeks 

P
rotected by copyright.

 on A
pril 8, 2022 at K

obenhavns U
niversitets B

ibliotek.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-051524 on 21 F

ebruary 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


5Holmes- Truscott E, et al. BMJ Open 2022;12:e051524. doi:10.1136/bmjopen-2021-051524

Open access

Table 1 Description of the eight barriers targeted in the ‘s insulin right for me?’ resource

Barrier (question)
Resource aim (using behaviour 
change theory) Format of delivery

Does insulin mean my diabetes is more 
serious?

 ► Challenge beliefs: insulin therapy 
can be clinically recommended at 
any time

 ► Shape knowledge: provide 
information about the role of insulin

 ► Motivate: diabetes is always serious

Interactive quiz; video depicting 
progressive nature of T2D (imagery and 
text), imagery and personal quote

Do insulin injections cause complications?  ► Shape knowledge: provide 
information about diabetes 
complications risk factors

 ► Motivate: acknowledge where this 
belief comes from. Validate concerns

Text; imagery and personal quote

Is it my fault I need to inject insulin?  ► Identification of self as role model: 
‘you are doing this for yourself, 
insulin is a good thing’

 ► Restructuring the social 
environment: being prepared for how 
others may react

 ► Encouragement and support: 
sharing how you feel with others

Text; case study (with audio recording); 
statistic and personal quote

Will I gain weight?  ► Shaping knowledge: many people 
gain a small amount of weight when 
they commence insulin therapy. 
There are things that you can do to 
prevent unhealthy weight gain

 ► Motivate: acknowledge and validate 
fear

 ► Salience of side effect: for many, 
weight gain is small

Interactive quiz; text; imagery and 
personal quote

Will injecting hurt?  ►  Shaping beliefs: dispel myths
 ► Manage expectations: information 
and strategies to alleviate and 
minimise discomfort

 ► Demonstration: of a person injecting 
insulin

 ► Encouragement: to discuss insulin 
therapy and any concerns with a 
health professional

 ► Imagery: small/fine needles and site 
of the injection

Text; demonstration of injecting insulin; 
imagery and personal quote

What about hypos?  ► Shape knowledge: frequency/
severity of hypos

 ► Motivate: acknowledge/validate 
fears ‘having concerns about hypos 
is natural’.

 ► Reduce emotional valence of the 
fear: low risk of having a severe 
hypo. Support is available

Interactive quiz; text; imagery and 
personal quote

Will injecting insulin be a burden?  ►  Increase knowledge: you can take 
insulin with you wherever you go

 ► Increase self- efficacy: the changes 
you need to make are minimal and 
you can handle them.

 ► Weigh pros vs cons: insulin can 
make management of diabetes 
easier

Text and personal quote

Continued
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for 6- month time- oint) to participants who have yet to 
commence their online follow- up surveys. To aid recruit-
ment and retention, participants who complete all three 
surveys (the baseline, 2- week and 6- month follow- ups) will 
be entered into a prize draw to win one of 20 AUD$100 
e- gift vouchers.

Participants who do not access their allocated 
resource(s) will still be followed up until the end of the 
trial unless they withdraw from the trial. Participants who 
do not complete the 2- week follow- up survey will have 
‘missing data’ at 2 weeks, but remain eligible to complete 

the 6- month follow- up survey. Participants who do not 
complete the 6- month follow- up survey within 3 weeks of 
receipt will have ‘missing data’ at 6 months. Participants 
with missing data at both follow- up time points will be 
deemed ‘lost to follow- up’.

Study data collected from withdrawn participants will 
be deleted, with the exception of basic deidentified 
sample characteristics (gender, age, diabetes duration), 
trial arm allocation, timing of withdrawal and reason for 
withdrawal, where applicable.

Barrier (question)
Resource aim (using behaviour 
change theory) Format of delivery

What will others think of me?  ► Identification of self as role model: 
‘you are doing this for yourself, 
insulin is a good thing’

 ► Restructuring the social 
environment: being prepared for how 
others may react

 ► Encouragement and support: start a 
‘safe’ conversation to share how you 
feel with others

Case studies with examples (with audio 
recording); text; and personal quote

T2D, type 2 diabetes.

Table 1 Continued

Figure 1. Schedule of enrolment, interventions, and assessments. a—Compulsory questions for participation. b—Co- 
morbidities included: kidney disease, retinopathy, neuropathy, heart disease, stroke, vascular disease, sexual dysfunction, other 
(to be specified). HbA1c, haemoglobin A1C; NDSS; National Diabetes Services Scheme.
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Data storage
At study conclusion, survey data and website usage data 
(for intervention participants only) will be downloaded 
from Qualtrics and Google Analytics, respectively, and 
linked according to participant ID. Identifiable informa-
tion (email, name) will be separated from study data and 
stored along with participant ID number in a password- 
encrypted excel spreadsheet. All data will be stored in a 
secure electronic file accessible only by the research team. 
In accordance with clinical trial regulations, data will be 
kept for a minimum of 15 years after study completion 
and then disposed by erasing of electronic files.

Statistical methods
Quantitative data analyses will be performed using Stata/
SE V.16.0 and/or IBM SPSS V.26. Descriptive statistics will 
be used to describe participant baseline characteristics 
and psychological outcomes at each time point. Partic-
ipant characteristics at baseline will be visually assessed 
by allocation for imbalance. The overall characteristics 
of the study cohort will be compared with those lost to 
follow- up.

An intention- to- treat approach will be adopted, whereby 
participants will be analysed according to the arm they 
were allocated to, and all participants will be included 
in the analysis. A linear mixed effects model will be used 
to estimate the difference in mean ITAS negative scores 
between arms at 2 weeks and 6 months using restricted 
maximum likelihood estimation. Treatment arm, all 
three time points (baseline, 2 weeks and 6 months), and 
the interaction between treatment arm and time points 
will be included as fixed effects in the model. Random 
effects will be used to account for repeated participant 
measures. The outcome measure will be adjusted by age, 
diabetes duration and education should these be imbal-
anced between the arms at baseline. As a sensitivity anal-
ysis, pattern mixture models will be used to determine 
whether study conclusions from the analyses described 
above would change should data be missing not at 
random.

ITAS positive scores (secondary outcome) and contin-
uous psychosocial process evaluation outcomes (eg, PAID, 
BIPQ, CIDS) will be analysed using the same modelling 
approached described above. An ordinal logistic mixed 
effects model will be used to quantify between- arm 
differences in the willingness to begin insulin therapy 
(secondary outcome) at various time points.

Descriptive data will be used to explore trends in 
protocol fulfilment, website analytics and acceptability 
data as well as medication changes and clinical discussion 
of insulin therapy at 6 months separately for each study 
arm.

Monitoring
Coauthors EH- T and JS are the responsible investigators 
and will oversee the research project. During recruitment 
and data collection, the number of potential partici-
pants consenting, eligible and enrolled as well as dates 

of all participant encounters (ie, enrolment; interven-
tion access & reminder emails; survey access, reminder 
and closure) and survey completion will be monitored 
by EEH and communicated to investigator team. The 
primary funding body will be allowed access to all deiden-
tified data from the study for audit purposes, if requested.

This research protocol does not include administration or 
manipulation of, or investigation of the effects of, any phar-
macological or therapeutic goods. However, in line with the 
pharmacovigilance reporting requirements of the funding 
body, all survey data collected will be screened for adverse 
events that may be associated with the funding body’s prod-
ucts and, in the event of the research team becoming aware of 
a potential adverse event, participants will be contacted (via 
email) and invited to respond to additional questions about 
this event (eg, medication brand name, dose and timing, 
healthcare utilisation symptoms, other consequences). Non- 
response will not affect participation in the study proper. 
Deidentified information obtained about the event will be 
submitted to the funder and, if relevant, the Australian Ther-
apeutic Goods Administration.

Patient and public involvement
People with T2D were involved in the review and iterative 
refinement of the intervention content and design. This 
involved cognitive debriefing interviews with six adults with 
T2D to review draft content during intervention develop-
ment, for which the findings and consequential refinements 
are detailed elsewhere.33 34 In addition, user ratings and qual-
itative feedback were provided by 13 pilot RCT participants 
who were allocated to the intervention.34 Refinements made 
to the intervention following piloting included, for example, 
improving website navigation between barrier webpages and 
the addition of ‘print- friendly’ downloadable Portable Docu-
ment Format (PDF) content.34 People with T2D were not 
involved in the development of the study design, nor will they 
be involved in conduct of the study or dissemination of the 
study findings.

Ethics and dissemination
This trial received ethical approval Deakin University Human 
Research Ethics Committee (Ref: 2020–073). This study 
will be conducted in compliance with this protocol (V.SA- 
2017–11697; V2.2e 16 June 2020), which is registered with 
the Australian New Zealand Clinical Trials Registry (ACTRN: 
12621000191897, registered 23 February 2021). Note, this 
protocol was submitted for registration on 10 December 2020, 
prior to recruitment commencement (11 January 2021), 
though approved retrospectively following enrolment of the 
first participant and prior to last participant enrolment. Any 
changes to the protocol will be communicated to the human 
research ethics committee, funder and trial register. Protocol 
registration will be updated with any approved amendments 
to the protocol, and protocol departures will be documented 
in any reports or manuscripts resulting from this study.

Potential participants view the study plain language form 
online (online supplemental file 1) and must indicate 
consent (by ticking a box) prior to participating. Participants 
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are free to withdraw from the study at any time, and for any 
reason, prior to completion of data collection.

The findings will be prepared for academic presentation 
at scientific meetings and in peer- reviewed journals. A lay 
summary of findings will be published on the research team’s 
website and disseminated via e- newsletter. Study findings will 
also be reported to the funding body.

Deidentified data may be made available, on request, to 
the funding body.

DISCUSSION
This RCT will provide high- quality evidence regarding the 
efficacy and acceptability of a novel, web- based resource: ‘Is 
insulin right for me?’. Using best- practice intervention develop-
ment principles and evaluation guidance,33 34 the interven-
tion was designed to reduce salient psychological barriers 
to insulin, which are extremely common among people 
with T2D and associated with deleterious delay of insulin 
uptake.14 44 To our knowledge, this study will be the first fully 
powered RCT conducted to test the impact of any interven-
tion specifically designed to address salient psychological 
barriers to insulin among adults with T2D, reporting some 
level of psychological insulin resistance.

The described study will provide evidence of the accept-
ability of this web- based resource among Australians with T2D, 
who report some level of psychological insulin resistance, 
which may inform real- world implementation strategies and 
further refinements as required. A potential limitation of 
this trial is the expected low response rate and self- selection 
bias of the sample recruited via an invitation from the NDSS, 
which may not be representative of those most in need (ie, 
those with a high HbA1c yet not at all willing to commence 
insulin) as well as linguistically diverse communities. Partic-
ipants’ demographic characteristics (eg, gender, state/terri-
tory, language, country of birth) will be compared with the 
general Australian population of adults with T2D to examine 
the representativeness of the sample. If the intervention is 
shown to be efficacious, further research will be warranted 
to investigate its impact on timely insulin uptake (and conse-
quently on HbA1c) as well as the feasibility of implemen-
tation in primary care settings among adults with T2D for 
whom treatment intensification is clinically indicated.
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