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Abstract

Background Diabetic retinopathy is a leading cause of preventable blindness in Canada. Clinical guidelines rec-
ommend annual diabetic retinopathy screening for people living with diabetes to reduce the risk and progression

of vision loss. However, many Canadians with diabetes do not attend screening. Screening rates are even lower

in immigrants to Canada including people from China, Africa, and the Caribbean, and these groups are also at higher
risk of developing diabetes complications. We aim to assess the feasibility, acceptability, and fidelity of a co-devel-
oped, linguistically and culturally tailored tele-retinopathy screening intervention for Mandarin-speaking immigrants
from China and French-speaking immigrants from African-Caribbean countries living with diabetes in Ottawa,
Canada, and identify how many from each population group attend screening during the pilot period.

Methods We will work with our health system and patient partners to conduct a 6-month feasibility pilot of a tele-
retinopathy screening intervention in a Community Health Centre in Ottawa. We anticipate recruiting 50-150 patients
and 5-10 health care providers involved in delivering the intervention for the pilot. Acceptability will be assessed

via a Theoretical Framework of Acceptability-informed survey with patients and health care providers. To assess
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and qualitative data will undergo content analysis.

feasibility, we will use a Theoretical Domains Framework-informed interview guide and to assess fidelity, and we will
use a survey informed by the National Institutes of Health framework from the perspective of health care provid-
ers. We will also collect patient demographics (i.e., age, gender, ethnicity, health insurance status, and immigration
information), screening outcomes (i.e,, patients with retinopathy identified, patients requiring specialist care), patient
costs, and other intervention-related variables such as preferred language. Survey data will be descriptively analyzed

Discussion This feasibility pilot study will capture how many people living with diabetes from each group attend
the diabetic retinopathy screening, costs, and implementation processes for the tele-retinopathy screening interven-
tion. The study will indicate the practicability and suitability of the intervention in increasing screening attendance

in the target population groups. The study results will inform a patient-randomized trial, provide evidence to conduct
an economic evaluation of the intervention, and optimize the community-based intervention.

Keywords Diabetic retinopathy, Screening, Tele-retinopathy, Immigrants, Protocol, Fidelity, Acceptability, Feasibility,
Theoretical domains framework, Theoretical framework of acceptability

Background

Diabetic retinopathy is a leading cause of preventable
blindness among adults in Canada [1]. Clinical prac-
tice guidelines recommend annual diabetic retinopathy
screening for people with diabetes to reduce the risk and
progression of vision loss [2]. Screening involves dilated
ophthalmoscopy and retinal imaging by an optometrist,
an ophthalmologist, a retina specialist, or other trained
health practitioners. Screening facilitates early retinopa-
thy detection and management and is one of the most
effective and least costly ways to reduce the progression
of severe eye complications associated with diabetes [3].
Diabetic retinopathy screening and treatment, such as
laser treatment, eye injections, and surgeries to prevent
sight-threatening complications, are of economic ben-
efit [4-7]. However, retinopathy screening attendance
rates are low in Canada. For instance, a cohort study
across 5 provinces showed that 38% of people with dia-
betes have never had a retinopathy examination, and 30%
had not had an examination in the last 2 years [8]. Only
half of individuals with newly diagnosed type 2 diabetes
between 1996 and 2007, in Ontario, Canada, received
retinopathy screening within the first year [9]. Data from
2019 shows that of the 1,346,578 adults over 20 years of
age with diabetes in Ontario, 34% had not had their eyes
screened in the last 2 years [10].

The Canadian 2016 census data show that 21.9% of the
Canadian population are foreign-born, and recent new-
comers to Canada (individuals who immigrated within
the past 5 years) represent 3.5% of the total population
[11]. Most of these newcomers (61.8%) were born in
Asia, with 10.6% coming from China [12]. Diabetic retin-
opathy is associated with non-white ethnicity [13], and
people from China and Africa have a higher risk of devel-
oping diabetes-related complications relative to peo-
ple of European descent [14]. Screening rates are lower
in minority groups, and immigrants who are members

of these communities are less likely to be screened than
non-immigrants in Canada [14], including people arriv-
ing from China, Africa, and the Caribbean. For example,
a study in Ontario showed that new immigrants had an
approximately 25% lower odds of attending retinopathy
screening [9]. In Canada, diabetic retinopathy accounts
for 25% of vision loss in people of visible minorities, com-
pared to 4% across all ethnicities in Canada [1].

There is a clear need to better support immigrants to
Canada from cultural and linguistic minority groups to
attend diabetic retinopathy screening. This can be done
by utilizing approaches that bring retinopathy screen-
ing to the community and foster greater access, though
access alone is not the only barrier. Indeed, numerous
factors hinder diabetic retinopathy screening uptake in
Canada. For instance, wait times are a challenge to access
ophthalmology services in Canada, sometimes taking
months [15]. Although optometrists can also conduct
retinopathy screening, which costs are/are not covered
by optometrist screening are not always clear, some-
times leading patients to pay for retina imaging without
advanced notice. Our research with multiple cultural and
linguistic minority groups in Canada shows that this lack
of cost transparency is a barrier to screening [16]. Also,
there is a lack of clarity about the difference between
attending eye tests for vision correction (glasses/con-
tacts) and screening for retinopathy.

Tele-retinopathy screening is an alternative, task-
shifted approach, whereby the eye screening itself
is conducted by a trained eye screening technician
rather than an optometrist or ophthalmologist, while
the grading (i.e., interpretation of retinal images and
diagnosis where indicated) is conducted remotely and
asynchronously by an ophthalmologist who can initiate
follow-up and treatment where needed. Advances in
lower-cost, portable imaging equipment enable the cap-
ture of digital retina photographs and optical coherence
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tomography (OCT) images, which can be uploaded to a
secure server for remote interpretation by an ophthal-
mologist to make management recommendations (such
as repeat imaging at a prescribed interval, urgent refer-
ral for treatment of sight-threatening diabetic retinopa-
thy). Community-based screening sessions also provide
opportunities for further integration of eye screening
into broader diabetes education programs. Tele-retin-
opathy screening programs can detect non-proliferative
diabetic retinopathy with > 95% sensitivity and specific-
ity and increase accessibility for patients in urban and
rural settings [17, 18]. Additionally, tele-retinal screen-
ing achieved a high accuracy for the detection of ref-
erable diabetic retinopathy with a specificity of about
95% and a sensitivity of 85% [19]. There are also cost
benefits; compared to traditional exams, tele-retinop-
athy screening is associated with fewer health system
costs and greater screening rates in the general popu-
lation [20]. For example, a cost analysis of a Toronto-
based tele-retinopathy screening program showed that
the cost per case of retinopathy correctly detected was
$379 for tele-retinopathy screening, compared to $985
for standard screening [21].

Many barriers identified in our work with immigrants
to Canada from multiple cultural and linguistic minority
groups [16] can be addressed by tele-retinopathy screen-
ing, for instance, concerns about cost (all testing pro-
vided free to patients), access (convenient locations and
availability at times outside usual office hours for optom-
etrists and ophthalmologists), and wait times (for special-
ist ophthalmology services). Nonetheless, our research
highlights a range of additional barriers beyond access,
time, and cost [16, 22] (Table 1).

Table 1 Summary of barriers to diabetic retinopathy screening
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The Canadian Ophthalmological Society recom-
mends the implementation of tele-retinopathy screen-
ing programs to improve access to eye care in culturally,
economically, or geographically isolated populations
of individuals with diabetes [24, 25]. There are many
examples of tele-retinopathy programs across Canada,
and successful screening programs run in Newfound-
land, Ontario, Quebec, Manitoba, Alberta, and Brit-
ish Columbia. The Toronto, Ontario, tele-retinopathy
screening program, launched in September 2013, was
developed to optimize retinopathy screening in Commu-
nity Health Centers [26]. While promising, implementing
a tele-retinopathy screening program in communities is
unlikely to be sufficient to increase screening attendance
for immigrants to Canada. Tele-retinopathy screening
lends itself well to being supplemented with additional
intervention strategies to address other attendance bar-
riers/enablers [27].

The UK Medical Research Council’s guidance on
the development and evaluation of complex interven-
tions highlights the importance of thorough interven-
tion development and feasibility assessment prior to
evaluation and implementation [28]. Accordingly, in col-
laboration with health system and patient partners, we
co-developed a culturally and linguistically tailored tele-
retinopathy screening intervention with immigrants from
China and African-Caribbean countries in Ottawa, Can-
ada, enhanced to address barriers to screening attend-
ance. The behavior change, theory-based intervention
was co-developed over a period of 1 year by research
partners, which included patient partners, health sys-
tem partners, clinicians, and researchers via iterative co-
design workshops [29]. The intervention was designed to

Resource Barriers

Systematic review with the

general population [23] ing appointment, referral issues

Environmental context and resources: access, competing priorities, financial concerns, specialist availability, schedul-

Social influences: doctor-patient communications, language, trust, stigma, community/family support

Knowledge: awareness of diabetes-retinopathy link, confusion between retinopathy screening and routine eye exam

Memory/attention/decision processes: symptoms, co-morbidities, forgetting

Beliefs about consequences: worry about harmful effects of screening, perceived necessity of screening

Emotions: fear, defensiveness

Previous studies with linguis-
tic minority groups [16]

Views about harms caused by screening itself
Forgetting to book screening appointments

Lack of transparency on screening costs (some out-of-pocket)

Wait times
Making/getting to appointments

Lack of awareness about retinopathy screening

Language barriers
Family and clinical support
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target five prioritized barriers to attending retinopathy
screening (language, knowledge of retinopathy, physi-
cian barriers regarding communication and support
for screening, promotion about diabetic retinopathy
screening, and fitting screening around other activities).
The intervention includes behavior change techniques
including instructions on how to perform a behavior,
information about health consequences, social sup-
port (unspecified and practical), prompts/cues, adding
objects to the environment, adding objects to the social
environment, goal setting, action planning, problem solv-
ing, and restructuring the social environment. The inter-
vention includes operationalized strategies and delivery
channels that incorporate providing language support,
pre-booking screening and sending reminders, social
support via social media (i.e., WeChat and community
champions), and providing resources such as posters, fly-
ers, information sheets, and videos. Further details about
the intervention content itself and its co-development are
described elsewhere [29].

In our study, acceptability refers to the extent to which
people living with diabetes from the two population
groups who receive the intervention and health providers
who deliver the intervention consider it to be appropri-
ate [30, 31]. Feasibility in our study refers to the extent
to which the tele-retinopathy screening intervention can
be delivered for the given role and AACTT [32] (actor,
action, context, time, target)-specified behavior of heath
care providers involved in the implementation of the
intervention and their experiences of barriers to and
enablers of following the recommended procedure [33].
Fidelity in our study is reflected in the extent to which
the intervention is implemented as planned [34] from the
perspective of health care providers.

Our feasibility pilot study aims to:

1) Assess the feasibility, acceptability, and fidelity of an
intervention to improve attendance to retinopathy
screening delivered in a community health center
for Mandarin and French-speaking individuals liv-
ing with diabetes from China and African-Caribbean
countries in Ottawa, Canada, over 6 months

2) Identify how many people from the two population
groups attend the tele-retinopathy screening

Methods

Design and setting

We will work with our health system and patient partners
to pilot the co-designed linguistically and culturally tai-
lored tele-retinopathy screening intervention for Man-
darin-speaking and French-speaking immigrants from
China and African-Caribbean countries living with dia-
betes at a Community Health Centre in Ottawa, Canada.
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There is no existing retinopathy screening program at
the community health center. The community health
center houses general primary care practitioners and
other health care providers, who provide services includ-
ing diabetes education program and diabetes chiropody
care for individuals living with diabetes. Services are
provided in different languages and language interpre-
tation services are available when required. We will use
a triangulation mixed methods approach [35] to assess
the feasibility, acceptability, and fidelity of the interven-
tion. The Standard Protocol Items: Recommendations
for Interventional Trials (SPIRIT) checklist [36] and the
Consolidated Standards of Reporting Trials (CONSORT)
extension for pilot and feasibility trials [37] were used as
a guide for reporting this protocol. The SPIRIT checklist
has been included as a supplementary file (Additional
file 1).

Participants and recruitment

Inclusion criteria

For this feasibility pilot, we will include adults with type
1 or type 2 diabetes who are Mandarin-speaking Chi-
nese individuals or French-speaking African-Caribbean
individuals with a screening referral from a physician
or nurse practitioner and who self-report not having
had a dilated eye examination in the last 12 months. We
will exclude individuals who do not provide consent to
participate in the research and refuse a dilated fundus
examination.

Recruitment

Patient recruitment Patients who attend the screening
and meet our inclusion criteria will be invited by the
screener to take part in the evaluation. Using a partici-
pant information sheet, patients will be informed about
the evaluation, and we will obtain informed consent.
We anticipate recruiting a total of 50—150 patient par-
ticipants during the 6-month pilot assessment includ-
ing individuals from both population groups. Since
this is a feasibility pilot study, there is no power anal-
ysis for sample size determination. Part of our objec-
tives is to quantify the attendance to the program itself,
and our estimated sample size for patient recruitment
aligns with sample sizes observed in other feasibility
pilot studies (between 10 and 300 individuals) [38] and
aligns with published recommendations regarding sam-
ple size for feasibility studies [39]. The anticipated sam-
ple size is also a function of the duration of the evalua-
tion period (6 months) and available appointments for
screening, assuming 1-2 patients attending screening
each day.
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Health care provider recruitment We will invite each
type of health care provider/administrator involved
in the retinopathy screening program (screening site
administrators, screening site managers, eye screening
technicians, ophthalmologists interpreting images, and
referrers involved in the delivery of the intervention) to
participate in the evaluation. We aim to recruit at least
1 of each type of provider and thus anticipate recruiting
about 5-10 health care providers/administrators. We will
leverage our health system partners at the community
center to reach out to prospective participants via email.

Retinopathy screening intervention components

and processes

The intervention includes components in the care path-
way to address the prioritized barriers to attending
retinopathy screening identified in our intervention co-
development phase (i.e., language, knowledge of retin-
opathy, physician barriers regarding communication and
support for screening, publicity about the screening, and
fitting screening around other activities).

Tele-retinopathy screening attendance and procedures

Promotion to population groups We will identify com-
munity health centers and family physicians in Ottawa
that provide services to immigrants from China and
African-Caribbean countries and inform them of the
screening intervention. Based on our co-development
work with health system and patient partners in the
intervention development phase [29], potential patients
will also be informed of the tele-retinopathy screening
via promotion at walk-in clinics, community centers,
places of worship, retail locations, and social settings
often used by the two population groups. To address
barriers around language, knowledge, and promotion
about the screening attendance itself, we will use fly-
ers, information sheets, posters, and videos (available
in English, Mandarin, and French), which contain infor-
mation about diabetic retinopathy, its importance, and
instructions on how to access the screening intervention.
Community champions (patient partners involved in co-
developing the intervention and interested in facilitat-
ing the intervention promotion within the community
groups) will use these materials to support individuals
living with diabetes to attend the retinopathy screening
intervention.

Referral and intake Eligible patients will attend screen-
ing via referral from a physician, nursing practitioner,
allied health workers (e.g., diabetes educators), or by
self-referral. To address physician/health system barriers
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regarding communication and support for screening,
when a patient self-refers for screening, the screening
staff will use a standard template to facilitate obtaining
physician referral, either from the patient’s primary care
provider or from a physician/nursing practitioner affili-
ated with the screening intervention. The template will
include a brief introduction to the intervention, a sign-oft
on the screening, and a sign-off to allow for the screening
staff to book a specialist appointment, if necessary, post-
screening. Obtaining a referral from patients’ primary
care provider is preferred to ensure continuity of care.

Scheduling 'The screening staff will schedule patient
visits based on patient availability and the schedule and
location of the camera. It is anticipated that the tele-
retina screening camera may be moved between differ-
ent sites to optimize patient access to services for the
population groups. Also, the tele-retinopathy screen-
ing will be integrated into other diabetes programming
such as foot care. This will enable fitting screening
around other activities, which is a barrier our interven-
tion aims to tackle.

Screening An initial phone call will be made to the
patient to obtain consent, collect demographic infor-
mation, and schedule the appointment, followed by in-
person screening. When patients arrive for screening,
the screener trained in operating the imaging equipment
will deliver elements of the intervention (e.g., reassur-
ance of no harm caused to eyes due to screening) using
the patient’s preferred language. In the event the screener
does not speak the patient’s preferred language (i.e.,
French or Mandarin), translation support will be pro-
vided. The screener will take images of the retina using
a portable retina camera (Topcon Maestro2 with color
photos and OCT capabilities). Patients will be provided
with linguistically and culturally tailored resources for
evidence-based information about retinopathy (e.g., need
for annual screening, risk factors, and information on
what happens after screening). This will attend to lan-
guage and knowledge of retinopathy barriers, as well as
physician barriers regarding communication and support
for screening.

Grading and access to images Images will be uploaded
to the Ontario Telemedicine Network (OTN)’s secure
server, iVision tele-ophthalmology platform [40]. iVi-
sion is a robust tele-ophthalmology platform that com-
plies with relevant privacy legislation and integrates
ocular imaging, clinical workflows, and reporting into a
single-source, cloud-based tele-retinal screening solu-
tion, which provides all the features necessary to manage
the screening process. The images will then be securely
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forwarded or “uploaded” to an ophthalmologist/retina
specialist for assessment, diagnosis, and/or treatment
recommendations where needed. The retina specialists
will grade the images, and a report generated in the OTN
system will be accessible to the screening staff and for-
warded to the referring health care provider. The report
will include clear communication of the next steps and
recommendations.

Patient follow-up after screening The screening staff will
notify the patient that the results of the screening have
been shared with their primary care provider. Where a
specialist appointment is needed, either the primary care
provider or screening staff (depending on permissions
provided on the referral form) will contact the patient
to facilitate the next steps. Where further treatment is
not required, the screening staff will schedule the next
yearly tele-retinopathy screening, thus addressing physi-
cian barriers regarding communication and support for
screening and enabling patient feedback. An outline of
the tele-retinopathy screening process is presented in
Fig. 1.

Diabetes Eye Screening Ottawa Pathway and Process

Recruiting Patients to Program |
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Screening staff training

All staff involved in screening patients will obtain train-
ing provided with the purchase of the imaging equip-
ment regarding the operation of the tele-retina screening
camera. Additionally, OTN will provide training about
the use of the iVision platform and sending and access-
ing images securely. Furthermore, to ensure that screen-
ing personnel are adequately trained on the screening
processes and the use of the equipment, they will receive
training from our clinical research partners in Ottawa.
The research team will train the screening staff in deliver-
ing other behavior change technique components of the
intervention such as targeting knowledge barriers.

Pre-feasibility pilot

The screening intervention will first be tested in a pre-
feasibility pilot study, whereby our health system and
patient partners will test the intervention as designed.
This will occur by running through the tele-retinopathy
screening process with the intention to troubleshoot any
challenges that arise and refine the screening interven-
tion for the feasibility pilot.

| Grading Process

WHAT: Using resources including Flyers, infographics, videos, posters
Settings: Healthcare, religious, community, retail, and social settings
WHO: Community health centre (CHC), Community Champions, Research Team

Intake and Client Referral

Physician or NP*

AHPT (existing or

Self-Referral

Image Analysis

Images graded and clinical
diagnosis rendered

Tool: iVision platform image
viewing and enhancement
WHO: Ophthalmologist at
the Eye Institute

Diagnostic Report

Report with recommendation for
follow up or treatment sent to
patient’s primary care physician/NP
Tool: iVision Platform

WHO: Ophthalmologist at the Eye

appointment
WHO: Screener,
Research Project
Assistant (RPA)

referral & schedule
appointment
WHO: Screener,
RPA

referral through DEP**) Patient takes referral
Primary care AHP sends referral form to own NP/
physician/NP through the physician OR contact
sends referral patient to DESO DESO to fill & complete
WHO: WHO: AHP & the referral form
Physician/NP Patient WHO: Patient & Screener
Registration

v A4

Schedule Obtain physician Obtain physician

referral & schedule
appointment
WHO: Screener,
RPA

y

Testing and Screening

A 4

Location: Centertown CHC, Other Location identified by Health
System and Patient LAG
Tasks: Obtain consent, fills socio-demographic form, verifies
referral form, History; Visual acuity; Intraocular pressure; pupil
dilation; imaging; upload images to Ontario Telehealth Network
(OTN) iVision platform; patient education
WHO: Screener at CHC

Fig. 1 Tele-retinopathy screening pathway and process

Institute

| Referral & Follow-up I

A 4

A 4

Patient Requiring Treatment |

| Patient not Requiring Treatment

1. Notify referring physician/NP of
results uploaded in OTN

- Liaise and share results with
physician/NP who provided referral
WHO: Screener at CHC, RPA

2. Notify Patient of results
WHO: Physician/NP

3. Arrange for ophthalmology care

- Book for follow-up care at the Eye
Institute, Community Centre,
preferred specialist, or as directed by
referring physician

WHO: Screener at CHC, RPA

1. Notify referring physician/NP
of results uploaded in OTN

- Liaise and share results with
physician/NP who provided
referral

WHO: Screener at CHC, RPA

2. Notify Patient of results
WHO: Physician/NP

3. Arrange for follow-up visit
- Arrange for next yearly eye
screening

WHO: Screener at CHC, RPA

[ *NP: Nursing Practitioner; **DEP: Diabetes Education Program; TAHP: Allied Health Practitioner
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Feasibility pilot

Data collection

Consistent with the recommendations for feasibility pilot
studies [39, 41, 42], we will focus data collection on the
process, management, resources, and intervention. We
will conduct a theory-based process evaluation along-
side the delivery of the intervention to assess the feasi-
bility and acceptability of attending the tele-retinopathy
screening intervention.

Assessment of intervention acceptability by patients

While we have worked to co-develop a feasible interven-
tion with patients from the communities that we seek to
support in attending screening, there is a need to assess
whether those actually engaging in the intervention
itself find it acceptable. All eligible patients attending the
screening will be invited to complete a post-intervention
survey about their experience based on the Theoretical
Framework of Acceptability (TFA) [30, 31] (Additional
file 2). The survey will assess the acceptability of the
intervention by including items related to each domain
of the TFA: affective attitude (emotions related to inter-
vention), burden (effort involved), ethicality (consistent
with values), intervention coherence (clarity on how the
intervention functions), opportunity costs (what they had
to provide to take part), perceived effectiveness (whether
the intervention is likely to work), and self-efficacy (con-
fidence that they will get screened again). The response
format of the survey will include both Likert scales and
open-ended statements. To assess feasibility among
patients, the survey will also explore patient-related costs
as a result of attending the intervention such as travel
and parking costs. Surveys will be available in English,
Chinese, and French. Patient participants will complete
the survey after screening via Microsoft Forms using an
iPad device that will be available at the screening. A com-
munity health center volunteer will be present to assist
patients in completing the survey, if needed. It will take
about 15 min to complete the survey. Responses in Chi-
nese or French will be translated into English prior to
analysis. A mean score above the middle of the scale for
each TFA measure, for each group will inform interpreta-
tion of the acceptability of the intervention from the per-
spective of patients.

Assessment of feasibility, acceptability, and fidelity

of delivery by health care providers

We will assess the acceptability of the intervention, barri-
ers and enablers experienced, and fidelity of delivery with
health care providers involved in delivering the interven-
tion. To evaluate feasibility, we will conduct interviews
using a semi-structured interview topic guide (Additional
file 3) informed by the Theoretical Domains Framework
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(TDF). Interviews will be used to assess the barriers and
enablers to delivering the intervention for the given role
and AACTT ([32] (actor, action, context, time, target)-
specified behavior of each health care provider involved
in the implementation of the intervention (e.g., barriers
to referring patients from a primary care physician per-
spective and barriers to delivering intervention from a
screener perspective). We will assess feasibility based
on the extent to which the barriers experienced were or
could be addressed. The individuals who will execute the
study protocol and complete the feasibility interviews
at the community health center are dedicated staff who
will only see study patients. On the other hand, ophthal-
mologists/retina specialists who will be interviewed are
not dedicated to seeing only study patients and may need
to adapt to using a new care workflow for patients who
meet study enrollment criteria, while continuing to per-
form their other job duties.

The interview guide will also include a brief survey
assessing the acceptability of the intervention informed
by the TFA [30] and another survey assessing the fidel-
ity of the intervention delivery informed by the National
Institutes of Health (NIH) framework on assessing inter-
vention fidelity [34] (Additional file 3). The response for-
mat of the surveys will include both Likert scales and
open-ended statements. For acceptability, a median score
of mid-point of the scale or above for each TFA meas-
ure will inform our interpretation of whether we think
the intervention is acceptable from the perspective of
the staff involved. We will assess whether the interven-
tion as a whole was delivered with fidelity from the per-
spective of different delivery roles, based on a median
score of mid-point of the scale or above for each indica-
tor of fidelity reported on the following: provider train-
ing sufficiency, adherence to intervention protocol, and
adaptations made. For questions related to adherence
to intervention protocol and adaptations made, we will
also prompt respondents to elaborate on any discrepan-
cies and adaptations made. We will combine these self-
reports with tracked attendance to training (number of
attendees at each training event).

One-on-one interviews will be conducted virtually via
Zoom at months 1 and 6 of the intervention pilot. The
same health center staff and care delivery personnel
will be interviewed at both months 1 and 6. Interviews
will take approximately 1 h and will be audio recorded,
transcribed with direct identifiers removed, and then
analyzed.

Intervention related data

In addition, during the feasibility pilot study, we will track
referrals, including how many patients were referred
to the intervention and time between the request for
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physician referral and referral receipt. We will also track
the duration of screening, number of patients attending,
dropout rates, time between screening and ophthalmolo-
gist interpretation assessment/diagnosis, and follow-up
treatment recommended. Furthermore, an intake ques-
tionnaire administered to patients will collect informa-
tion on age, insurance coverage, diabetes type, insulin
use, age at diagnosis of diabetes, reported HbAlc, exist-
ing co-morbidities, last dilated eye examination, other
ocular diseases, country of origin, preferred languages,
and years since arriving in Canada. These data will
allow us to estimate how many Mandarin-speaking and
French-speaking individuals living with diabetes from
China and African-Caribbean countries in Ottawa attend
the tele-retinopathy screening intervention.

Data analysis

For quantitative data, we will report means and standard
deviations for parametric data, medians, and inter-quar-
tile ranges for non-parametric data. Demographic char-
acteristics (such as age, gender) will be summarized using
frequency tables (n (%)) for categorical variables. The
patient survey responses will be descriptively analyzed
using IBM SPSS Statistics 25.0. We will run descrip-
tive statistics to report means and standard deviations
of responses to each TFA construct, and descriptively
report categorical data (e.g., demographic characteristics)
in terms of frequencies and percentages, for each group.
Any open-ended responses will be analyzed qualitatively
using directed content analysis based on TFA constructs
[30, 31]. Descriptive analysis at months 1, 3, and 6 will
inform feasible iterations of the intervention based on
these data. If the mean scores on any TFA construct for
either population group are below the mid-point of the
scale at months 1 and 3, we will use the findings to sug-
gest potential additional strategies and address concerns
in the intervention, but we will continue running the
program given that it is an entirely new screening pro-
gram. If the mean scores on any TFA construct are below
the mid-point of the scale at month 6 (final feasibility
evaluation time point), we will take this to be an indica-
tor that some aspect(s) of the intervention should be
further iterated for improved acceptability. If that is the
case, we will convene a patient and health system advi-
sory group to decide on whether and how to continue the
program beyond the 6-month feasibility pilot and decide
on approaches for optimization of the program and its
delivery.

The feasibility outcomes obtained from the interviews
with health care providers will be analyzed using content
analysis guided by the TDF [43] using NVivo. Data codes
will be generated by labeling one to two lines of text with
a descriptive label and then subsequently sorting these
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into the TDF domains. Data will be compared within and
across codes to assess the similarities, differences, and
interrelations and refined accordingly. Codes represent-
ing similar thematic topics will be grouped; these will be
defined and documented in a codebook. Interview tran-
script analysis will involve the following four steps: (1)
familiarization; (2) coding participant responses to spe-
cific domains, as defined by the TDF; (3) generating sub-
themes within each domain; and (4) grouping themes
across domains [33, 44]. To verify the emerging analysis,
a second analyst will review a preliminary set of themes
to assess how well the data are represented and the rel-
evance of data within codes and to the associated TDF
constructs. Where differences in interpretation arise, the
two analysts will discuss until agreement is reached and
amendments will be made to the coding and codebook
as necessary. The health care provider survey responses
from the interviews will be descriptively analyzed and
scale scores calculated, and open-ended responses will
be summarized based on the TFA constructs and NIH
framework.

To document and analyze the costs related with the
tele-retinopathy intervention, we will obtain the inter-
vention and implementation costs [21] from the com-
munity health center. The intervention cost includes
expenses required to purchase and maintain the inter-
vention, salaries for staff, and physician fees. We will use
these data along with downstream costs incurred (i.e.,
patient-related costs, such as travel and parking costs as
well as time missed from work), to inform future eco-
nomic evaluation of the intervention.

Discussion

We will conduct a 6-month feasibility pilot of a behavior
change, theory-based linguistically and culturally tailored
tele-retinopathy screening intervention for Mandarin-
speaking immigrants from China and for French-speak-
ing immigrants from African-Caribbean countries living
with diabetes delivered in a community health center in
Ottawa, Canada. The intervention was co-developed with
patient and health system partners to increase attend-
ance to retinopathy screening and includes operational-
ized strategies and delivery channels. The findings from
this feasibility pilot study will identify how many indi-
viduals living with diabetes from the target population
groups attended the tele-retinopathy screening interven-
tion, show how feasible and acceptable the intervention
is, and demonstrate to what extent the intervention was
delivered as planned. The study outcomes will foster an
understanding of the experiences of patients in access-
ing and attending the screening and of health care pro-
viders in delivering the intervention, as well as enable the
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optimization of the community-based tele-retinopathy
intervention.

By making transparent the experience of the staff
and patients in terms of their perceptions of feasibility
and acceptability, and through our assessment of fidel-
ity, adaptation, and frequency of screening, our hope is
that other jurisdictions considering developing a new
tele-retinopathy screening program in general, and espe-
cially those tailored to language and culture, can look
to the findings in this pilot for transferrable evidence.
With our feasibility assessment among providers rooted
in the TDF and assessed at two time points, we hope to
understand any experienced barriers (and enablers) of
those delivering the screening attendance intervention.
Namely, what early barriers/enablers might have come
up, whether any persist, and whether any adaptations
were made to address any barriers. A further feasibility
consideration among providers will be the planned cost
analysis. With our feasibility assessment with patients,
we are focusing specifically on investigating any patient-
incurred costs, to help assess whether there may be
future adaptations to the intervention for a planned trial
that could mitigate these. With our acceptability assess-
ment, we will have two measurement points of data with
health providers on items assessing constructs from the
theoretical framework of acceptability, providing us with
an opportunity to descriptively assess variation on views
about intervention coherence, perceived effectiveness,
ethicality, self-efficacy, burden, opportunity costs, affec-
tive attitude, and general acceptability. The results will
help to inform any additional refinement to the interven-
tion components and staff support and training if any
are flagged to have opportunities for greater acceptabil-
ity. The same TFA data collected with patients over the
6 month pilot period will enable us to compare each of
our population groups. With our fidelity assessment, we
hope to learn not only what was delivered as planned but
also what adaptations may have been put in place. This
will help to decide whether future versions of the inter-
vention should incorporate these adaptations to inform a
wider-scale trial and any application of this program in
other jurisdictions. Overall, we will apply this to under-
stand the considerations for adding, removing, or for-
mally modifying elements of the intervention for a future
trial in collaboration with health system stakeholders and
patients.

We anticipate that this study will improve access and
increase attendance to diabetic retinopathy screening
among Mandarin and French-speaking immigrants from
China and African-Caribbean countries with diabetes,
which will ultimately support a reduction of preventable
blindness in Canada. The findings from this study will
inform the implementation of tele-retinopathy screening
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programs with other ethnic minority groups, a future
large-scale pragmatic randomized trial and economic
evaluation of the linguistically and culturally tailored
tele-retinopathy screening program.
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