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Strengths and limitations of this study

 ► The randomised participant allocation, masking the 
researcher conducting the statistical analyses to 
group allocation, and the use of self-administered 
assessments will minimise selection, detection and 
experimenter bias.

 ► The telerehabilitation approach allows enrolment 
and participation across both rural and urban 
environments.

 ► Performance and social desirability bias might occur 
during participant assessment because their mask-
ing will not be possible.

 ► It will not always be possible to differentiate all pos-
sible reasons for discontinuance versus drop-out. 
This will specifically be the case for participants lost 
to follow-up without explanation.

 ► The absence of an in-office evaluation with objective 
visual function measures (eg, visual acuity, visual 
field, contrast sensitivity) and measures of function-
al vision (eg, related to daily living activities) are a 
limitation.

AbStrACt
Introduction A recent trend in low vision (LV) has been 
towards the use of portable head-mounted displays 
(HMDs) to enhance residual vision. The decision process 
around the (non-)use of such devices have been identified 
as multifactorial. Among important barriers identified in the 
context of magnifying LV aids were transportation issues 
and insufficient training. In recent years, telerehabilitation 
has become of growing interest in healthcare because 
it allows individuals to remain at home while receiving 
rehabilitation services. A recent pilot study indicated 
encouraging outcomes; however, very few applications of 
telerehabilitation for LV have been tested systematically.
Methods and analysis To help guide evidence-based 
practice recommendations for this modality, we will 
carry out a feasibility study to assess the recruitment, 
retention, accessibility and acceptability of an eventual 
fully randomised trial of telerehabilitation for people 
with LV using HMDs. We will recruit 60 participants aged 
18+ years among prospective eSight Eyewear owners, 
randomised 1:1 into two parallel groups. The active 
intervention will be the telerehabilitation operated by 
a LV therapist; the control arm will be the current self-
training standard provided by the device vendor. The 
primary feasibility outcome measures will be: time to 
recruit participants, loss to follow-up, accessibility and 
acceptability of the telerehabilitation (satisfaction of the 
users and LV therapist). Exploratory outcomes will be 
the impact of telerehabilitation on eSight Eyewear use 
behaviour (discontinuance rate), and validated measures of 
assistive-technology-related quality of life.
Ethics and dissemination The study was approved 
by the Ethics Review Board of the Centre de Recherche 
Interdisciplinaire en Réadaptation de Montréal 
métropolitain (CRIR# 1286–1217). Dissemination is 
planned via local, national and international healthcare 
conferences and peer-reviewed journal publications.

IntroduCtIon
It is estimated that 314 million people are 
visually impaired worldwide,1 making this 
approximation a global concern that is likely 
to become more significant as average lifes-
pans increase in many countries. Visual 
impairment includes blindness and low vision 
(LV), and it is globally prevalent across the 

lifespan.2 LV is defined as mild or moderate 
visual impairment that is not correctable 
with glasses, contact lenses or surgical inter-
vention, and interferes with normal everyday 
functioning.3 LV rehabilitation is the primary 
intervention for people with residual vision 
and has been shown to be effective, specifi-
cally in the context of magnification.4 The 
goal is to improve independence in activities 
of daily living and quality of life of people with 
reduced visual function by enhancing their 
remaining sight.4 One of the main methods 
of achieving such improvement is through 
the provision of and training in the use of LV 
aids (LVAs). Optical and electronic magnifi-
cation devices, such as loupes, close-circuit 
television and telescopic systems are among 
the most common forms of intervention in a 
LV rehabilitation programme.5

With the massive evolution of new technol-
ogies, such as mobile and wearable devices, 
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immersive systems (eg, virtual reality) have become 
more and more available for LV rehabilitation.6 A recent 
trend has been towards portable head-mounted displays 
(HMDs), providing hands-free magnification and contrast 
enhancements at all distances, using optoelectronics and 
real-time video technology.7 One of the first HMDs was 
the Low Vision Enhancement System that demonstrated 
its usefulness in adults8 9 and in children with LV by 
improving visual acuity, contrast sensitivity and control of 
ambient light.10 After considerable technological evolu-
tion, HMDs currently available such as the redesigned 
Jordy (Enhanced Vision Systems, Huntington Beach, 
California, USA), NuEyes Pro Smartglasses (NuEyes USA, 
Newport Beach, California, USA), CyberTimez Cyber 
Eyez (Cyber Timez, Winchester, Virginia, USA), Evergaze 
seeBOOST (Evergaze, LLC, Richardson, Texas, USA) and 
IrisVision (Visionize, LLC, Berkeley, California, USA), 
became smaller and lighter. Their performances have 
been compared with traditional optical LVAs (ie, magni-
fiers, closed circuit television, telescopic systems).11 The 
importance of training in the use of HMDs was demon-
strated for distant and intermediate vision compared with 
traditional LVAs.12 One of the more recently developed 
HMDs, eSight Eyewear (eSight Corp., Toronto, Ontario, 
Canada), was designed to improve on previous devices 
by not only providing variable magnification, auto focus, 
contrast enhancement, hands-free use and portability but 
also offering digital image processing that allows the user 
to scan through a wide-field image. In 2018, a multicentre 
prospective trial investigated the effect of eSight Eyewear 
on 51 novice users for 3 months, demonstrating that activ-
ities of daily living and reading showed greatest benefit 
from device use.13

Continuation and interruptions in the use of electronic 
assistive devices
Despite the functional and evidence-based benefits of 
LVA use,4 14 a scoping review documented high vari-
ability rates of device non-use for magnifying LVAs after 
their prescription, ranging from 2.3% to 50% (M=25%, 
SD=14%).15 In the context of eSight Eyewear, a cross-sec-
tional study revealed that of 109 users, 17.4% (n=19) 
had discontinued their use.16 The authors reported that 
reasons for non-use had been identified as multifactorial, 
involving the device, the user, the environment and the 
intervention. Among important barriers in the process of 
acquiring and incorporating magnifying LVAs were limited 
access to transportation to receive training with a device, 
insufficient training duration and frequency, and negative 
healthcare experiences including providers’ poor knowl-
edge of devices, absence of positive interactions between 
the patient/client and LV healthcare professionals as 
well as delays in obtaining an appointment.15 Regarding 
HMDs, a cross-sectional study concluded that device-re-
lated quality of life, absence of headaches and follow-up 
service satisfaction were important predictors of eSight 
Eyewear use.16 Transportation issues limited the ability of 
individuals to access follow-up interventions for their LVA 

training and skill reinforcement.17 18 This is particularly 
a challenge in the USA, given that two-thirds of the LV 
population do not or are not permitted to drive.19 More-
over, the paucity of LV rehabilitation providers exacer-
bates issues related to limited care access in rural areas of 
geographically dispersed countries, such as Australia, the 
USA and Canada.20 21 To overcome such barriers, innova-
tive internet-based communication technology presents 
itself as a potential solution for rehabilitation services.

telerehabilitation: an alternative modality for LV rehabilitation 
services
In recent years, telerehabilitation has become of growing 
interest in healthcare because it allows individuals to 
remain at home while receiving rehabilitation services via 
information and communication technologies.22 Several 
advantages of telerehabilitation have been documented 
when compared with traditional in-office interventions, 
including overcoming transportation difficulties, opti-
mising follow-up session scheduling and evaluation of the 
patients’ environment. A systematic review on telerehabil-
itation across disabilities (but not including LV) revealed 
that 71% of the interventions were successful,23 thereby 
supporting evidence-based practice recommendations 
towards implementation of remote online healthcare 
intervention.

In LV rehabilitation, visual aids using video systems (eg, 
smart phone, tablet) are used more and more by people 
with visual impairments and suggest that they could be 
used to provide telerehabilitation services.24 A Cochrane 
systematic review documented very few applications of 
telerehabilitation to LV and no published outcomes.25 
Recently, a pilot study indicated encouraging outcomes 
confirming the feasibility and acceptability of training to 
optimise the use of handheld magnifiers in 10 patients 
with LV via telerehabilitation from their home.26 To 
help guide evidence-based practice recommendations 
for this modality, the main goal of the present protocol 
is to conduct a feasibility study using telerehabilitation 
operated by a LV therapist, compared with the current 
self-training standard provided by the device vendor, 
eSight Corporation. We expect to obtain evidence about 
feasibility (time to recruit participants, loss to follow-up, 
accessibility and acceptability) of administering several 
LV rehabilitation training sessions via telerehabilitation 
using an internet-based video platform to participants 
with LV using their eSight Eyewear at home. As secondary 
goals, it is planned to determine if personalised inter-
vention through telerehabilitation can help to reduce 
discontinuance (or induce change in use) for HMDs and 
improve quality of life. In addition, other previously iden-
tified predictors of eSight Eyewear use, such as follow-up 
service satisfaction, will be explored. We hypothesise that 
personalised LV rehabilitation through telerehabilitation 
will be a feasible (accessible and acceptable) modality 
to train individuals with LV to use their eSight device in 
their environment, will reduce discontinuance and will 
improve quality of life.
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MEthodS And AnALySIS
Study design
This feasibility study considered the Consolidated Stan-
dards of Reporting Trials guideline components,27 and is 
a parallel two-arm randomised study consisting of training 
individuals with LV in the use of eSight Eyewear when 
engaging in activities of daily living. The experimental 
intervention will entail a series of personalised LV telere-
habilitation sessions with a LV rehabilitation specialist. 
The control intervention will consist of the conventional 
eSight self-training using their eSkills User Guide28 as well 
as optional access to standard support available through 
eSight Corporation staff. These staff members may either 
be normally sighted, or may be device users whose expe-
rience is based on their own visual impairment. The study 
will be based at the School of Optometry of the Univer-
sité de Montréal, Montreal, Quebec, Canada, and follows 
the requirements of the Declaration of Helsinki for 
conducting research with human participants.29

telerehabilitation equipment
In the case of personalised training by telerehabilitation, 
participants will benefit from distance training sessions 
delivered to their home via the Internet with a LV ther-
apist at the School of Optometry of the Université de 
Montréal. Each participant will be able to interact in real 
time, using a secure and password-protected connection, 
with the LV therapist using the REACTS telehealth plat-
form, accessible from their computer or digital tablet at 
specific appointments (https://www. iitreacts. com).

We will include individuals with self-reported LV aged 
18+ years, who are able to communicate in English or 
French, have a tablet, desktop or laptop computer with 
internet access, are highly motivated to participate in the 
study, and recently (<1 month) bought or are currently 
renting an eSight Eyewear device. Current device users 
who have owned their eSight device for >1 month (and 
have therefore completed the eSight eSkills User Guide), 
as well as those self-reporting other severe sensory impair-
ments that may interfere with communication, will be 
excluded. The LV therapist will confirm whether partic-
ipants are able to follow a 20 min phone conversation 
(ie, sufficient hearing and cognition to complete oral 
informed consent and protocol procedures by phone, 
based on her clinical experience), and will exclude them 
if comprehension and/or communication are chal-
lenged. Figure 1 summarises the design of the study; each 
of the study aspects is described in detail.

Interventions
Self-training standard provided by eSight. This intervention 
focuses on the technical aspect of using the eSight device, 
namely: ‘how does eSight Eyewear work?’. All participants 
in the control group will receive the eSkills learning and 
training guide28 as usually provided when purchasing the 
device. This guide is a self-training programme that spans 
1 hour per day for 1 month (30 hours) to be performed 
self-guided at home, and divided into 4 weeks of exercises 

(see table 1). At the end of the training, the participants 
will continue to use the eSight Eyewear in their envi-
ronment until the end of the study 5 months later (and 
beyond).

Personalised training through telerehabilitation. This inter-
vention focuses on the functional aspect of using eSight, 
namely: ‘How to achieve your activities of daily living with 
eSight Eyewear?’. The personalised training by telereha-
bilitation will be provided by the same and only LV ther-
apist involved in the study and will consist of six 1 hour 
online training sessions within the first 2 weeks (6 hours), 
12 additional hours of homework in parallel during the 
same 2 weeks and an additional 12 hours of homework 
in the following 2 weeks. The LV therapist and partici-
pants will share common work materials composed of 
exercises that they can easily refer to. The materials are 
composed of the eSkills learning and training guide28 
and digitised exercises extracted from the VisExc—ec-
centric fixation programme30 (partially adapted from the 
McGill Low Vision Manual,31 sent by email for eccentric 
fixation training). The 6 sessions will be scheduled at the 
beginning of the study according to the participants’ and 
the LV therapist’s availabilities (see table 2). Individu-
alised training in the use of the eSight Eyewear will be 
provided to each participant and tailored to the needs of 
each person, as would be the case in face-to-face clinical 
practice.

At each session, a 5 min break will be offered to partic-
ipants when needed. Between each of these 6 sessions, 
participants are asked to continue to train themselves at 
home using the eSkills learning and training guide for 
~6 hours per week (12 hours of homework). At the end of 
the 2 weeks (telerehabilitation intervention), the partici-
pants will continue their training for 2 weeks (12 hours of 
homework remaining) and continue using their eSight 
device at home, until the end of the study 5 months later 
(and beyond).

outcomes
The primary outcome of this study is related to the feasi-
bility of telerehabilitation in the context of eSight Eyewear 
users and encompasses several measures: (1) enrolment 
target (signed consent) within 10 months, (2) retention 
of participants until 6 months after randomisation, (3) 
accessibility of telerehabilitation training and (4) accept-
ability of telerehabilitation training.

Primary outcomes
Considering the feasibility aspect of the study, our enrol-
ment target is 60 participants (30 renters and 30 buyers of 
eSight Eyewear) over 10 months. We will consider that a 
trial is feasible if we enrol 80% of this figure (n=54) during 
this period and/or if 100% are enrolled over 12 months. 
We will record the number of eligible individuals declining 
to participate and why, and capture whether any partici-
pants dropped out of the study and why. Retention will be 
monitored by follow-up evaluations and through question-
naires. Accessibility of the training via telerehabilitation 

https://www.iitreacts.com
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Assessment for 
Primary objec�ves:
• Recruitment rate
• Reten�on at 6 months post randomisa�on
• Demographic measures
• Accessibility (at 2 weeks only)
• Barriers/facilitators and sa�sfac�on (at 2 weeks only)
Secondary objec�ves:
• Use behavior (discon�nuance)
• Vision-related quality of life
• Presence of headaches
• Follow-up service sa�sfac�on
• People reac�on while par�cipants use their eSight
• Users’ a�tude 
• Subjec�ve norms

Alloca�on

Assessment 

Follow-up

Follow-up assessment at 2 weeks, 3 and 6 months                                                                
Lost to follow-up (give reasons) (n=)
Discon�nued interven�on (give reasons) (n=)

Experimental interven�on: (n=)
personalized low vision training by tele-rehabilita�on 
• Renter users: n=15
• Buyer users:  n=15
Received allocated interven�on (n=)
Did not receive allocated interven�on (give reasons) (n=)

Control interven�on: (n=)
self-training standard provided by eSight. 
• Renter users: n=15
• Buyer users:  n=15
Received allocated interven�on (n=)
Did not receive allocated interven�on (give reasons) (n=)

Follow-up assessment at 2 weeks, 3 and 6 months                                                                
Lost to follow-up (give reasons) (n=)
Discon�nued interven�on (give reasons) (n=)

Assessment for 
Primary objec�ves:
• Recruitment rate
• Reten�on at 6 months post randomisa�on
• Demographic measures
Secondary objec�ves:
• Use behavior (discon�nuance)
• Vision-related quality of life
• Presence of headaches 
• Follow-up service sa�sfac�on 
• People reac�on while par�cipants use their eSight
• Users’ a�tude 
• Subjec�ve norms

Randomized (n=)
Two separate randomiza�ons carried out separately at the Université de Montréal by a research assistant 
who is not involved in the study.
• Renter users (n=)
• Buyer users (n=)

Recruitment

Enrolment

• Le�er introducing the study sent by eSight to all the new eSight Eyewear owners 
• New eSight Eyewear owners contact the research team

Assessed for eligibility: n=
Inclusion criteria
• 18+   years
• speaking English and/or French
• having a digital tablet and/or a laptop or computer with internet access 
• high mo�va�on to par�cipate
Exclusion criteria 
• currently using or prior users of eSight device for more than one month 
• People self-repor�ng other severe sensory and/or cogni�ve impairment 
• being able to follow/understand a 20 minutes phone conversa�on

Excluded (n=):
• Not mee�ng inclusion criteria (n=)
• Declined to par�cipate (n=)
• Other reasons (n=)

Baseline assessment
• Demographic measures
• Device-related quality of life measures (the PIADS, the QUEST)

Figure 1 Flowchart showing planned participant flow.



5Lorenzini M-C, Wittich W. BMJ Open 2019;9:e030149. doi:10.1136/bmjopen-2019-030149

Open access

Table 1 The eSkills user guide, a self-training programme divided across 4 weeks

Week Skills

Week 1 Learning the technical aspects of eSight Eyewear as well as the settings for distance vision and reading

Week 2 Exercises focused on distance vision and reading

Week 3 Refinement of the previous tasks associating additional complexity and introduces exercises for handwriting and 
hand-eye coordination

Week 4 Improvement of the tasks involving hand-eye coordination and introducing viewing techniques on other media 
(digital tablets, TV and so on)

will be determined by asking participants and the LV 
therapist independently about any problems related 
to internet connectivity, access to the videoconference 
platform, use of the hardware and audio/visual quality. 
At each training session, the LV therapist will report any 
problems in a diary, for each participant and herself, 
respectively. Regarding acceptability, all participants and 
the LV therapist will complete a satisfaction survey with a 
research assistant, containing quantitative and qualitative 
items, to indicate their preferences regarding the telere-
habilitation intervention or the self-training programme, 
as well as to report barriers and facilitators. Participants 
will be asked to rate the experience of telerehabilitation 
or self-training for comfort, efficiency, effectiveness and 
likelihood for future use, rated on a 4-point Likert scale 
(‘strongly agree’ to ‘strongly disagree’). The LV thera-
pist will be asked to provide her overall perception and 
judgement of the telerehabilitation compared with her 
previous experience with face-to-face intervention (in-of-
fice sessions and/or home visits). In addition, we will ask 
participants for their written permission (consent form 
to be provided by mail) to contact their eye care profes-
sional to obtain an eye report, including visual informa-
tion (ie, visual acuities, diagnosis).

Exploratory/secondary outcomes
In addition to the primary outcomes, we will collect 
measures about the impact of telerehabilitation on use 
behaviour (eSight Eyewear discontinuance rate) and 
on participants’ quality of life (measured with two stan-
dardised device-related quality of life questionnaires, 
described in the Exploratory/secondary outcomes 
section). We will explore important predictors of eSight 
Eyewear use pre-identified in a cross-sectional study,16 
such as the presence of headaches, follow-up service satis-
faction, and other people’s reaction while participants 
use their eSight device.

Discontinued device use will be monitored by follow-up 
evaluations and through questionnaires. In the context of 
our analyses, early discontinuance in device use is defined as 
a participant who stops using the device during the first 
2 weeks of the study (either a renter who decides not to 
buy the device at the end of the rental period or a buyer 
who decides not to use it anymore), because this is the 
time period during which eSight Corporation offers a 
loan to customers. From a clinical research point of view, 
we will define discontinuance in device use as a participant 

reporting non-use of the device in the previous 3 months 
on any given task, as it has previously been applied in the 
context of LV devices in an outpatient population32 and 
as reported in a questionnaire specifically developed for 
this study, containing open and closed questions.

We will measure the impact of assistive technology on 
quality of life in a standardised and objective way with the 
Psychosocial Impact of Assistive Devices questionnaire 
(PIADS)33–35 and the Quebec User Evaluation of Satis-
faction with Assistive Technology (QUEST),36 37 both of 
which are validated in English and French. The PIADS is 
a 26-item questionnaire originally developed to measure 
the effect of assistive devices on quality of life and was pilot-
tested with eyeglasses and contact lenses.35 The PIADS 
has previously been used with LV magnification devices, 
specifically with CCTVs.38 39 It is a reliable and valid tool 
and can predict assistive technology abandonment.33 35 
There are three subscales: competence, adaptability and 
self-esteem. The QUEST)37 is a 12-item outcome measure 
that assesses user satisfaction with two components, device 
and services, with a wide range of assistive technology in a 
structured and standardised way. Psychometric properties 
have been tested with respect to test–retest stability, alter-
nate-form equivalence, internal consistency and factorial 
composition validity, and appear to be adequate.37 Device 
dimension embraces eight items related to salient char-
acteristics of the assistive technology whereas the services 
dimension encompasses four intercorrelated items.

To explore factors related to the use and discontinu-
ance of use of the device in connection with using eSight, 
a questionnaire was specifically developed. It employs 
open and closed questions whose items refer to timing 
and frequency of use, nature of the task for which the 
device is used or discontinued. It is composed of 40 items, 
examining the use of eSight, user’s characteristics, util-
isation changes, social and physical environments and 
training/intervention.

Participation timeline
Each participant will be engaged in the study anywhere 
between 2 weeks (renters who choose not to purchase) 
and 6 months (buyers, and initial renter deciding to buy 
eSight Eyewear after the trial period) starting at rando-
misation, with assessments at baseline, 2 weeks, 3 and 
6 months. After their recruitment, participants will be 
contacted by phone about an hour before the scheduled 
telerehabilitation session time, to guide them through 



6 Lorenzini M-C, Wittich W. BMJ Open 2019;9:e030149. doi:10.1136/bmjopen-2019-030149

Open access 

Ta
b

le
 2

 
P

er
so

na
lis

ed
 t

ra
in

in
g 

p
ro

gr
am

m
e 

th
ro

ug
h 

te
le

re
ha

b
ili

ta
tio

n

S
es

si
o

n
G

o
al

E
xe

rc
is

es
S

p
ec

ifi
cs

G
en

er
al

 a
sp

ec
ts

S
es

si
on

 1
To

 b
ec

om
e 

fa
m

ili
ar

 w
ith

 
th

e 
va

rio
us

 s
et

tin
gs

 o
f 

th
e 

d
ev

ic
e.

C
ha

ng
e 

th
e 

b
at

te
ry

 in
 t

he
ir 

m
ag

ni
fic

at
io

n 
d

ev
ic

e 
or

 o
p

er
at

e 
a 

sp
ec

ifi
c 

se
tt

in
g 

(c
on

tr
as

t,
 e

nl
ar

ge
m

en
t,

 c
ol

ou
r 

re
ve

rs
al

, 
sp

ec
ifi

c 
d

is
ta

nc
e 

se
tt

in
gs

, l
ig

ht
in

g)
.

S
es

si
on

 1
 is

 s
im

ila
r 

to
 t

he
 s

el
f-

tr
ai

ni
ng

 s
ta

nd
ar

d
 p

ro
vi

d
ed

 
b

y 
eS

ig
ht

. H
ow

ev
er

, i
ns

te
ad

 o
f e

xp
la

in
in

g 
al

l t
he

 fu
nc

tio
ns

, 
th

e 
LV

 t
he

ra
p

is
t 

w
ill

 s
el

ec
t 

an
d

 fo
cu

s 
on

 r
el

ev
an

t 
fu

nc
tio

ns
 

ac
co

rd
in

g 
to

 t
he

 p
ar

tic
ip

an
t'

s 
ne

ed
s 

an
d

 le
ve

l o
f t

ec
hn

ic
al

 
ex

p
er

tis
e.

 F
or

 e
xa

m
p

le
, c

ol
ou

r 
in

ve
rs

io
n 

w
ill

 b
e 

p
re

se
nt

ed
 

to
 s

ub
je

ct
s 

w
ith

 g
la

uc
om

a 
an

d
 t

he
y 

w
ill

 r
ec

ei
ve

 a
 d

et
ai

le
d

 
ex

p
la

na
tio

n 
as

 t
o 

w
hy

 a
nd

 u
nd

er
 w

ha
t 

ci
rc

um
st

an
ce

s 
th

is
 

fu
nc

tio
n 

m
ay

 b
e 

us
ef

ul
 t

o 
th

em
.

G
en

er
al

ly
, t

he
 t

ra
in

in
g 

st
ra

te
gy

 fi
rs

t 
re

q
ui

re
s 

th
at

 
p

ar
tic

ip
an

ts
 lo

ca
te

 a
nd

 fo
cu

s 
on

 t
he

 d
es

ire
d

 m
at

er
ia

l (
eg

, 
te

xt
, m

ed
ic

at
io

n 
la

b
el

). 
Th

en
, t

hr
ou

gh
 v

er
b

al
 in

st
ru

ct
io

ns
, 

th
ey

 w
ill

 a
d

ju
st

 s
et

tin
gs

 a
nd

 t
he

 p
os

iti
on

 o
f t

he
 h

ea
d

. 
G

iv
en

 t
he

 d
es

cr
ip

tio
n 

of
 w

ha
t 

th
ey

 c
an

 s
ee

 t
hr

ou
gh

 
eS

ig
ht

 E
ye

w
ea

r, 
th

ey
 w

ill
 r

ec
ei

ve
 fe

ed
b

ac
k 

on
 t

he
 w

or
ki

ng
 

d
is

ta
nc

e,
 v

ie
w

in
g 

an
gl

e 
an

d
 le

ve
l o

f z
oo

m
 t

o 
ob

ta
in

 t
he

 
b

es
t 

m
ag

ni
fic

at
io

n 
an

d
 fi

el
d

 o
f v

ie
w

. T
o 

op
tim

is
e 

ve
rb

al
 

in
st

ru
ct

io
n,

 t
he

 L
V

 t
he

ra
p

is
t 

w
ill

 u
til

is
e 

an
 e

S
ig

ht
 d

ev
ic

e 
at

 t
he

 s
am

e 
tim

e 
an

d
 w

ill
 b

e 
ab

le
 t

o 
ad

ju
st

 s
et

tin
gs

 
sy

nc
hr

on
ou

sl
y 

w
ith

 p
ar

tic
ip

an
ts

. T
he

n,
 t

he
 p

ar
tic

ip
an

ts
 a

re
 

re
q

ui
re

d
 t

o 
ke

ep
 a

 s
ta

b
le

 a
nd

 o
p

tim
al

 p
os

iti
on

 a
nd

 w
ill

 b
e 

as
ke

d
 la

te
r 

to
 r

ep
ro

d
uc

e 
it 

w
ith

 le
ss

 a
nd

 le
ss

 a
ss

is
ta

nc
e 

fr
om

 t
he

 L
V

 t
he

ra
p

is
t.

S
es

si
on

 2
To

 t
ra

in
 e

ye
 m

ov
em

en
t 

co
nt

ro
l a

nd
, i

f n
ee

d
ed

, 
ec

ce
nt

ric
 fi

xa
tio

n.

Tr
ai

ni
ng

 o
f e

ye
 m

ov
em

en
t 

co
nt

ro
l, 

su
ch

 a
s 

fix
at

io
n 

an
d

 
sa

cc
ad

es
, w

ith
 v

ar
io

us
 e

xe
rc

is
es

, s
uc

h 
as

 fo
llo

w
in

g 
of

 a
 m

ov
in

g 
ta

rg
et

 w
ith

 d
iff

er
en

t 
si

ze
s 

an
d

 c
on

tr
as

ts
, 

or
 e

xe
rc

is
es

 t
o 

re
ac

h 
th

e 
m

ax
im

um
 p

os
iti

on
 o

f g
az

e 
(e

xt
ra

ct
ed

 fr
om

 t
he

 M
cG

ill
 L

ow
 V

is
io

n 
M

an
ua

l a
nd

 t
he

 
eS

ki
lls

 g
ui

d
e)

 T
ra

in
in

g 
fo

r 
ec

ce
nt

ric
 fi

xa
tio

n 
us

in
g 

sp
ec

ifi
c 

ex
er

ci
se

s 
ex

tr
ac

te
d

 fr
om

 t
he

 V
is

E
xc

—
IN

LB
 e

cc
en

tr
ic

 
fix

at
io

n 
p

ro
gr

am
m

e.

U
se

 o
f e

xe
rc

is
es

 e
xt

ra
ct

ed
 fr

om
 s

ta
nd

ar
d

/w
el

l e
st

ab
lis

he
d

 
cl

in
ic

al
 L

V
 g

ui
d

es
 (t

he
 M

cG
ill

 L
ow

 V
is

io
n 

M
an

ua
l a

nd
 t

he
 

V
is

E
xc

—
IN

LB
 e

cc
en

tr
ic

 fi
xa

tio
n 

p
ro

gr
am

m
e)

 E
xp

er
tis

e 
of

 
an

 e
xp

er
ie

nc
ed

 L
V

 t
he

ra
p

is
t 

to
 t

ra
in

 e
cc

en
tr

ic
 fi

xa
tio

n,
 if

 
ne

ed
ed

.

S
es

si
on

 3
To

 fo
cu

s 
on

 v
is

ua
l 

d
is

cr
im

in
at

io
n 

an
d

 
re

ad
in

g 
sk

ill
s.

E
xe

rc
is

es
 o

f g
ro

w
in

g 
co

m
p

le
xi

ty
: b

eg
in

ni
ng

 b
y 

re
ad

in
g 

le
tt

er
s,

 w
or

d
s,

 s
en

te
nc

es
, n

ew
sp

ap
er

 o
r 

b
ill

s;
 t

he
n,

 
co

nt
in

ui
ng

 w
ith

 r
ea

d
in

g 
in

st
ru

ct
io

ns
 o

n 
va

rio
us

 p
ro

d
uc

ts
 

an
d

 m
ed

ic
at

io
n 

la
b

el
s.

 C
om

b
in

at
io

n 
of

 e
xe

rc
is

es
 e

xt
ra

ct
ed

 
fr

om
 t

he
 M

cG
ill

 L
ow

 V
is

io
n 

M
an

ua
l, 

th
e 

IN
LB

 e
cc

en
tr

ic
 

fix
at

io
n 

p
ro

gr
am

m
e,

 t
he

 e
S

ki
lls

 g
ui

d
e 

an
d

 s
p

ec
ifi

c 
re

le
va

nt
 

re
ad

in
g 

m
at

er
ia

ls
 d

ire
ct

ly
 id

en
tifi

ed
 b

y 
th

e 
p

ar
tic

ip
an

ts
.

Th
e 

LV
 t

he
ra

p
is

t 
w

ill
 b

e 
ab

le
 t

o 
es

tim
at

e 
vi

a 
th

e 
vi

d
eo

 w
ha

t 
th

e 
p

ar
tic

ip
an

t'
s 

le
ve

l o
f r

ea
d

in
g 

ab
ili

ty
 w

ith
 t

he
ir 

eS
ig

ht
 

d
ev

ic
e 

is
 (i

e,
 w

or
ki

ng
 d

is
ta

nc
e,

 v
ie

w
in

g 
an

gl
e,

 li
gh

tin
g)

, a
nd

 
w

ill
 r

el
y 

on
 t

he
 a

ud
io

 c
om

p
on

en
t,

 li
st

en
in

g 
to

 t
he

 p
ar

tic
ip

an
t 

re
ad

 a
lo

ud
, f

or
 t

he
ir 

re
ad

in
g 

flu
en

cy
 (i

e,
 s

p
ee

d
, a

cc
ur

ac
y 

an
d

 p
rin

t 
si

ze
). 

P
ar

tic
ip

an
ts

 w
ill

 a
ls

o 
re

ad
 r

el
ev

an
t 

m
at

er
ia

ls
 

on
 t

he
ir 

ow
n 

an
d

 w
ill

 b
e 

as
ke

d
 im

m
ed

ia
te

ly
 a

ft
er

w
ar

d
s 

to
 

ho
ld

 t
he

m
 u

p
 t

o 
th

e 
ca

m
er

a 
to

 c
on

fir
m

 w
he

th
er

 t
he

y 
ha

d
 

re
ad

 t
he

 t
ex

t 
co

rr
ec

tly
.

S
es

si
on

 4
To

 t
ra

in
 w

rit
in

g 
sk

ill
s 

an
d

 h
an

d
-e

ye
 

co
or

d
in

at
io

n.

Tr
ai

ni
ng

 o
n 

va
rio

us
 w

rit
in

g 
ta

sk
s,

 s
uc

h 
as

 s
ig

ni
ng

 
p

ar
tic

ip
an

ts
' n

am
e,

 c
he

ck
 w

rit
in

g,
 d

ra
w

in
g 

re
p

ro
d

uc
tio

n,
 

w
rit

in
g 

ta
sk

s 
ac

co
rd

in
g 

to
 e

ac
h 

p
er

so
n'

s 
ne

ed
s 

(ie
, c

ro
ss

w
or

d
s,

 d
ra

w
in

g 
or

 p
ai

nt
in

g)
. F

or
 h

an
d

-e
ye

 
co

or
d

in
at

io
n,

 e
xe

rc
is

es
 w

ith
 c

ar
d

 g
am

es
, e

xe
rc

is
es

 b
y 

p
ic

ki
ng

 u
p

 a
nd

 s
el

ec
tin

g 
co

in
s,

 d
ra

w
in

g 
re

p
ro

d
uc

tio
n,

 a
s 

w
el

l a
s 

p
ou

rin
g 

w
at

er
. C

om
b

in
at

io
n 

of
 e

xe
rc

is
es

 e
xt

ra
ct

ed
 

fr
om

 t
he

 M
cG

ill
 L

ow
 V

is
io

n 
M

an
ua

l, 
th

e 
IN

LB
 e

cc
en

tr
ic

 
fix

at
io

n 
p

ro
gr

am
m

e,
 t

he
 e

S
ki

lls
 g

ui
d

e 
an

d
 s

p
ec

ifi
c 

re
le

va
nt

 
re

ad
in

g 
m

at
er

ia
ls

 id
en

tifi
ed

 b
y 

th
e 

p
ar

tic
ip

an
ts

.

M
os

tly
 fo

cu
se

d
 o

n 
p

ar
tic

ip
an

ts
' s

p
ec

ifi
c 

ne
ed

s.

S
es

si
on

 5
To

 fo
cu

s 
on

 v
ie

w
in

g 
TV

, c
om

p
ut

er
 a

nd
 

sm
ar

tp
ho

ne
 s

cr
ee

ns
 

d
ire

ct
ly

 t
hr

ou
gh

 t
he

 
eS

ig
ht

 E
ye

w
ea

r 
d

is
p

la
y.

O
nc

e 
p

ar
tic

ip
an

ts
 w

ill
 h

av
e 

re
ce

iv
ed

 e
xp

la
na

tio
ns

 o
n 

ho
w

 t
o 

m
ak

e 
th

e 
co

nn
ec

tio
ns

 b
et

w
ee

n 
d

ev
ic

es
 b

y 
th

e 
eS

ig
ht

 C
or

p
or

at
io

n 
st

af
f, 

th
ey

 w
ill

 b
e 

tr
ai

ne
d

 t
o 

ad
ap

t 
th

e 
b

ac
kg

ro
un

d
 d

is
p

la
y,

 t
un

e 
in

 v
ar

io
us

 T
V

 c
ha

nn
el

s,
 s

ea
rc

h 
an

d
 d

ia
l a

 p
ho

ne
 n

um
b

er
, a

cc
or

d
in

g 
to

 t
he

ir 
sp

ec
ifi

c 
ne

ed
s.

E
nt

ire
ly

 fo
cu

se
d

 o
n 

p
ar

tic
ip

an
ts

' s
p

ec
ifi

c 
ne

ed
s.

S
es

si
on

 6
To

 t
ra

in
 o

n 
sp

ec
ifi

c 
an

d
 

p
er

so
na

lis
ed

 t
as

ks
, 

ac
co

rd
in

g 
to

 t
he

 n
ee

d
s 

of
 e

ac
h 

p
ar

tic
ip

an
t.

P
er

so
na

lis
ed

 t
as

ks
 w

ill
 b

e 
th

e 
fo

cu
s 

of
 t

he
 t

ra
in

in
g 

se
ss

io
n,

 
an

d
 w

ill
 m

os
tly

 c
on

ce
rn

 m
an

ua
l a

ct
iv

iti
es

 s
uc

h 
as

 s
ew

in
g 

or
 k

ni
tt

in
g,

 c
ra

ft
s 

or
 r

ea
d

in
g 

sh
ee

t 
m

us
ic

.

E
nt

ire
ly

 fo
cu

se
d

 o
n 

p
ar

tic
ip

an
ts

' s
p

ec
ifi

c 
ne

ed
s.

LV
, l

ow
 v

is
io

n.



7Lorenzini M-C, Wittich W. BMJ Open 2019;9:e030149. doi:10.1136/bmjopen-2019-030149

Open access

Table 3 Schedule of enrolment, interventions and assessments

Timepoint

Enrolment Allocation Postallocation

0 0 2 weeks 3 months 6 months

Enrolment

  Eligibility screen x

  Informed consent x

  Demographic and clinical details x

Allocation x

Interventions

  Telerehabilitation x

  Self-training standard (eSkills User Guide) x

Assessment

Baseline

  Initial questionnaire (demographics; health 
condition; PIADS and QUEST)

x

Post-allocation

  Follow-up questionnaire (PIADS and QUEST; factors 
related to the use of the device)

x x x

  Usage/discontinuance of eSight device

  Accessibility of telerehabilitation* x

  Satisfaction with telerehabilitation* x

  Barriers and facilitators of telerehabilitation* x

  Lost to follow-up x x x

  Adverse outcomes x x x

*Experimental group only.
PIADS, Psychosocial Impact of Assistive Devices questionnaire.

the setup process and help with any questions or issues 
related to accessing the videoconference portal. An 
initial questionnaire (∼30 min), administered by the LV 
therapist, will be used to collect data on demographics, 
health conditions and quality of life. Then, a second ques-
tionnaire (∼45 min), will be used for the three follow-up 
assessments. This questionnaire is composed of 94 ques-
tions adopted from the PIADS and the QUEST, and ques-
tions specifically developed for this study, and will be 
self-administered online, accessible through a URL link. 
The schedule of assessments is summarised in table 3. 
This survey has been pilot-tested with four individuals, 
one with normal sight to confirm content consistency and 
general accessibility, followed by three individuals with 
visual impairment to confirm accessibility with technolo-
gies, two using ZoomText magnification software and one 
with JAWS screen reading software.

Sample size
A previous clinical trial using eSight Eyewear reported 
recruiting 74 individuals across 6 sites, of which 51 completed 
the study (drop-out rate of 31%)13; however, a key difference 
was that the investigators provided eSight Eyewear as a loan 
for the period of the 3-month study, and participants were 
not self-selected device owners/renter, as is the case in the 

present study. Therefore, without direct comparison stan-
dard, we will recruit 60 participants in total, with 30 individ-
uals in each group. This sample size is comparable to other 
feasibility studies in LV rehabilitation40 and is intended to 
maximise the available data given the opportunity created 
through the collaboration with the device manufacturer. 
Given the proposed recruitment period, this sample size will 
allow us to evaluate any possible limitations with enrolment 
and retention more robustly, and will provide rich data on 
accessibility and acceptability of a telerehabilitation training. 
A previous multicentre prospective study demonstrating the 
short and medium term effects of eSight Eyewear, reported 
various effect sizes that cover the secondary outcome 
measures proposed in the present protocol, ranging from 
ω2=0.04 to 0.83. Choosing a conservative average effect size of 
ω2=0.23 to calculate the sample of the present study (based on 
a mixed design ANOVA), power analysis using G*Power41 42 
indicated that, with a desired power of 0.95 and alpha level 
of 0.05, the necessary sample size is n=60, with n=30 in each 
arm, a sample size commonly used in feasibility studies.

recruitment
The projected study timeline is from September 2018 
to December 2019. Directly after buying or renting an 
eSight device, clients will be informed by an employee 
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of eSight Corporation of the opportunity of participate 
in the present research project. A letter introducing the 
study will be sent by email at the time of device delivery, 
and a paper version will be added in the parcel, providing 
the contact information of the research team to the users, 
so they can express their interest in participation. Once 
a person has expressed an interest, the LV therapist will 
provide verbal (by phone) and written (outline of the 
study and consent form will be sent by email to the poten-
tial participant) study information, explaining the objec-
tives and the schedule of the study, will check eligibility 
and obtain informed written consent. Potential partici-
pants will be asked to sign, scan/photograph and return 
their consent form by email.

Assignment of interventions
Participants will be randomised to receive either person-
alised LV training by telerehabilitation, or the self-
training standard provided by eSight. Allocation will be 
at a 1:1 ratio, whereby two randomisations will be carried 
out separately at the Université de Montréal by a research 
assistant who is not involved in the study: one for the 
participants who bought the eSight Eyewear, the other 
for those who rented them. Given the small samples sizes, 
and in order not to take the risk of having unbalanced 
control and experimental groups, the first participant of 
each group will be allocated by coin toss, and then allo-
cation of all following participants will alternate. The LV 
therapist is only notified of group allocation at the first 
testing session.

bias control
Both participants and the LV therapist administering 
the protocol will be aware to which condition (control 
or experimental) the participants are allocated. There-
fore, in order to minimise experimenter bias, we will use 
online follow-up questionnaires via an URL link (https://
www. host edin cana dasu rveys. ca).

data collection, management and analysis
Data collection and data management. Participants will be 
assigned a study number after consent prior to rando-
misation. Quantitative data will be tabulated using a 
Microsoft Office Excel spreadsheet. Interview data 
will be audio recorded and transcribed verbatim into 
a Microsoft Office Word document. All data will be 
analysed by the study principal investigator (M-CL), 
who will not meet the participants or be involved in 
data collection and will be masked to group member-
ship until data collection is complete in order to reduce 
detection bias. Data will be stored centrally and kept 
in locked, secure access filing cabinets or on pass-
word-protected computers on Université de Montréal 
premises; this includes electronic data and case report 
forms and interview materials. These data will be stored 
for a period of 7 years until the end of the project, after 
which they will be destroyed.

Statistical analyses
Data will be analysed using JASP V.0.9 software.43 The anal-
ysis plan consists of 3 steps. In step 1, descriptive statistics 
will be used to present the sample and responses on all 
outcome measures. In step 2, we will examine the primary 
outcome measures to evaluate feasibility, including 
recruitment, retention, accessibility and acceptability, 
while in step 3, we will explore possible effects within the 
secondary outcomes, including device abandonment and 
quality of life.

Step 1: descriptive measures, including participants’ demo-
graphic and clinical characteristics, will be summarised 
as means and SD, medians and IQRs, and by counts and 
percentages as appropriate.

Step 2: enrolment will be analysed using the period 
of recruitment defined (from September 2018 to June 
2019), reporting the number of participants assessed for 
eligibility and the number of participants who will be 
excluded (number of participants declining to partici-
pate and number of participants not meeting the inclu-
sion criteria). We will report the number of participants 
who will be enrolled within the 10-month recruitment 
period and whether the minimum required 80% (54 
participants) were reached.

Retention in both the experimental and the control 
groups will be analysed at 2 weeks, as well as 3 and 6 
months using the number of participants remaining in 
the study. If participants wish to withdraw after they have 
been allocated to an intervention group, we will give them 
the opportunity to explain their reasoning, should they 
be interested in sharing these reasons and will record 
them in the case report.

Accessibility of telerehabilitation training (numbers 
and types of issues with: Internet connectivity, access to 
the videoconference platform, use of the hardware and 
audio/visual quality) will be presented as frequency 
counts as well as analysed using qualitative description.44

Acceptability will be measured using quantitative (satisfac-
tion surveys) and qualitative measures (interview with the 
LV therapist). Quantitative measures (ordinal data) will 
be presented using descriptive statistics. Qualitative anal-
ysis will reveal barriers and facilitators related to telereha-
bilitation intervention. An interview with the LV therapist 
will be transcribed verbatim and coded by the first author 
and a research assistant, using a case study approach, 
starting with open coding.45 Significant sentences in each 
transcript that have relevance to the research question to 
help us better understand barriers and facilitators to the 
telerehabilitation intervention with eSight users, as expe-
rienced by the LV therapist, will be highlighted.46 Then, 
all codes will be grouped together according to common 
themes. Coding disagreements will be resolved in face-to-
face discussion, and any remaining disagreement will be 
decided by a third party (WW). Finally, the codes will be 
grouped into themes to establish an overall descriptive 
picture of the interview content that allows the reader to 
better understand the barriers and facilitators related to 
this telerehabilitation intervention.47

https://www.hostedincanadasurveys.ca
https://www.hostedincanadasurveys.ca
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Step 3: secondary outcomes. (1) eSight Eyewear early 
discontinuance rate at 2 weeks and discontinuance rate 
at 6 months will be analysed using descriptive statistics. 
(2) Quality of life as measured by the PIADS and QUEST 
will be examined according to a factorial design approach 
(see figure 1), comparing outcomes for device renters 
with those of device owners; in addition, participants who 
are in the control group will be compared with those 
in the intervention group, both across follow-up time 
points (pre-intervention, after 2 weeks, as well after 3 and 
6 months of device use). Given the repeated-measures 
component of the study, and in order to accommodate 
potentially missing data, the analyses will be conducted 
using a mixed-effects model, and post-hoc tests using 
Tukey's honestly significant difference correction. (3) 
Factors preidentified as being predictive of eSight, 
depending on the nature of the 40 items questionnaire, 
Spearman correlation coefficients and χ2 will be calcu-
lated to examine the relationships between ordinal (eg, 
quality of life score) and categorical (eg, discontinuation 
frequency) variables, respectively. Data collected up to 
the point of withdraw will be included in the data analysis.

Study status
Recruitment and data collection are currently ongoing. 
Recruitment is expected to be completed in June 2019, 
given minor delays in the timeline. Data collection is 
expected to be complete in December 2019, followed by 
data analyses and manuscript preparation in early 2020.

Patient and public involvement
The research questions and outcome measures of the 
present study were tailored to reflect the barriers and 
facilitators to eSight Eyewear use as identified by device 
users in a cross-sectional study.16 It is planned, once the 
telerehabilitation intervention is completed, to ask partic-
ipants to assess the burden of the telerehabilitation inter-
vention and the time required to participate, in order to 
design future interventions to accommodate accordingly.

Limitations and possible solutions
A limitation in our study is self-selection bias, as we will 
enrol participants who spontaneously decide to rent or 
purchase eSight Eyewear, express interest in research 
participation, own the computer equipment necessary 
for telerehabilitation and data collection, and are willing 
to try an Internet-based video conference platform. 
To overcome this potential bias, we plan to loan eSight 
Eyewear and tablets to participants in the next phase of 
this project.

Another limitation is that it will not always be possible 
to differentiate all possible reasons for discontinuance 
versus drop-out or other types of attrition. This will 
probably be the case specifically for participants lost to 
follow-up without explanation. However, through regular 
monitoring throughout the study, we hope to be able to 
record most reasons for leaving the study. Another poten-
tial limitation is the absence of an in-office evaluation with 

objective visual function measures, such as visual acuity, 
visual field or contrast sensitivity, which could provide 
complementary insight. Given the online survey nature 
of data collection, complete access to medical chart infor-
mation will not be feasible. However, we will be able to 
obtain some objective information about visual function 
by asking participants to give the research team access to 
their most recent eye report.

The results of this study will be presented at local, 
national and international conferences that cater to LV 
rehabilitation professionals and researchers, and will be 
published in a peer-reviewed research journal. It is also 
planned to publish an article in a journal that is more 
focused on clinical outcomes in vision rehabilitation or 
on assistive technology.
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