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ABSTRACT
Introduction:

Amblyopia is an important public health issue associated with vision loss and detrimental
impact on the physical and mental wellbeing of children. The gold standard for diagnosis of
amblyogenic conditions involves screening by ophthalmologists and orthoptists. Recent
advances in technology have enabled the use of home-based screening tools to detect these
conditions at an early stage. Here, we propose a systematic review aiming to evaluate the

accuracy and reliability of home-based screening tools comparing to the existing gold standard.
Methods & Analysis:

We aim to search for studies involving amblyopia home-based screening tools used in children
under 18 years of age. Oxford Centre for Evidence-Based Medicine Level 4 evidence and
above will be included. The following platforms will be searched from inception to 315 May
2021 — the proposed search date: Medline, The Cochrane Library, Embase, Web of Science
Core Collection and Clinicaltrials.gov. Two independent reviewers will identify studies for
inclusion. The screening will be performed from 315 of May 2021 to 1% of July 2021. We aim
to complete our data analysis by the 30™ of September 2021. Risk of bias will be assessed using
the QUADAS-2 tool for diagnostic accuracy studies. Our primary outcome measure is the
diagnostic accuracy of amblyopia home-based screening tools, whilst secondary outcome

measures include validity, feasibility, reproducibility, and cost effectiveness.
Ethics & Dissemination:

Ethical approval is not required as no primary data will be collected. The findings will be
disseminated through presentations at scientific meetings and peer-reviewed journal

publication.

Prospero registration number: CRD42021233511
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Article Summary:

Strengths and limitations of this study

This will be the first systematic review evaluating the accuracy and reliability of home-
based screening tools for amblyopia.

Published and unpublished literature without language or time restrictions will be
included.

Our methodology is based on principles extracted from the Cochrane Collaboration.
The main limitation could be a scarcity of randomised controlled trials and diagnostic
accuracy studies involving home-based screening tools.

The broad search strategy should help ensure that all relevant literature is included.
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INTRODUCTION

Amblyopia is one of the commonest preventable causes of vision loss affecting children. It
continues to represent a significant public health issue, affecting 2-5% of the
population.!>3Amblyopia is usually associated with visual deprivation early in life* due to
amblyogenic risk factors, which include uncorrected refractive errors, astigmatism, congenital
pathologies or media opacities that causes stimulus deprivation, and abnormal binocular
interaction from strabismus.>%’ Children with amblyopia are characterised by monocular or
binocular visual deficits, including reduced visual acuity, contrast sensitivity, contour

integration and depth perception without observable ocular pathologic features.®

Amblyopia is largely asymptomatic initially, but untreated amblyopia resulting in vision loss
can lead to problems at school, reduced quality of life, lifelong consequences on future
occupation choices and mental health issues.”! Contrary to the traditional notion that
amblyopia treatment may be ineffective for children above 7 years old,!! the Paediatric Eye
Disease Investigator Group (PEDIG) studies showed that treatment of amblyopia may still be
effective in children aged 7 to 17 years,'>!? with the effectiveness of treatment becoming

significantly reduced with time.'*

Screening for amblyopia was introduced in the 1950s and advocated in many countries.'> Many
screening programmes have been unsuccessful, with an estimation of less than 25% of
preschool-aged children being screened through a government or private program in the United
States.!® In addition, up to 60% of primary care providers do not perform vision screening on
preschool-aged children, and others perform screening inconsistently.!¢ Significant barriers to
traditional vision screening include cost, limited access to healthcare and a limited number of
qualified screeners available.!” Hence, a variety of methodologies for vision screening have
been trialled, including the use of home-based amblyopia screening tools, to help overcome

these barriers to vision screening.!8

The coronavirus disease 2019 (COVID-19) pandemic illustrates the increasingly important role
of telemedicine as a method of clinician-patient interaction. The use of home-based screening
tools for amblyopia are increasingly advocated as social distancing is practised to minimise the
risk of viral transmission.!?2? Furthermore, COVID-19 related restrictions and lockdowns may
have resulted in many children missing opportunities for amblyopia screening.!” Home-based

screening may represent an effective solution,?! but its role has not been rigorously assessed
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by systematic review. Here, we propose a systematic review to evaluate the diagnostic accuracy

and reliability of home-based amblyopia screening tools.

METHODS AND ANALYSIS

This protocol is drafted according to the Preferred Reporting Items for Systematic Review and

Meta-Analysis Protocols (PRISMA-P) checklist.??

Eligibility criteria for studies

The eligibility criteria for this systematic review are defined according to the Population,

Intervention, Comparison, Outcome and Study Design (PICOS)? strategy, as outlined in Table

1.

Table 1 Eligibility criteria of studies

PICOS strategy Inclusion criteria

Exclusion criteria

Population Studies involving screening
for amblyopia in children aged

under 18 years old.

Studies involving adults aged 18

years old and above.

Intervention Home-based screening tools
including:
1) Internet or web-based visual
acuity screening tools;
i1) Mobile applications used to
screen for conditions
contributing to amblyopia;
ii1) Novel home-based gadgets
or instruments used to screen
for conditions contributing to

amblyopia.

Orthoptist-led or
ophthalmologist-led amblyopia
screening tests including:

1) Standard logMAR (or
equivalent) visual acuity
measurement charts;

ii) Comprehensive eye
examination using slit lamp or
ocular motility examination;
ii1) Autorefractors or

photoscreeners.
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1

2

Z Comparison/Control Orthoptist-led or Not applicable.

5 ophthalmologist-led

6

7 amblyopia screening.

g Outcomes Primary outcome measure: 1) Studies not reporting outcomes
1(1) Diagnostic accuracy of home-  related to amblyopia screening;
12 based amblyopia screening i1) Epidemiological studies of
13

14 tools. amblyopia.

15

16

:; Secondary outcome measures,

19 where available: validity,

20

2 feasibility, reproducibility,

;g cost effectiveness.

24 Study Design According to the Oxford CEBM Level 5 evidence and
25

26 Centre for Evidence-Based below will be excluded.

27 ..

28 Medicine (CEBM) Level 4

gg evidence and above will be

31 included.?

32

33

34

22 Information sources

37 . . . . . . . .

38 The following electronic searches will be included in this systematic review:

39

40 I.  Ovid MEDLINE (1946 to present)

41

42 II.  The Cochrane Library

23 III.  Embase (1974 to present)

45 IV.  Web of Science Core Collection (1970 to present).

46

47 V.  Clinicaltrials.gov

48

49

50

51

52 Other sources

53

54 We will include full-text articles without time and language restrictions. We will exclude
55

56 conference abstracts, opinion pieces, guidelines and editorials.

57

58 To ensure literature saturation, references of included studies will be searched and included if
59

60 eligible. Authors of published studies with insufficient data will be contacted to attempt to

6
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obtain relevant outcome data. If there is no response from these authors after 14 days, there
will be a second attempt to establish contact. If there is still no response after 14 days, these

studies will be excluded.

Search strategy

The search strategy was formulated in consultation with a research services consultant with
experience in systematic review. The search terms ‘amblyopia’, ‘vision screening’, ‘home’,
‘web’, ‘internet’ ‘app’, ‘smartphone’, and ‘mobile’ were entered into the electronic search

platforms. A full sample search strategy is available in the online supplementary Appendix 1.

Study records
Data Management

EndNote V.X9 (Thomson Reuters, New York, New York, USA) reference management

software will be used for data management.
Selection of studies

Two independent screeners (SS and CSC) shall follow a three-stage screening method,
according to a screening questionnaire (Appendix 2). After title and abstract screening, SS and
CSC will compare and attempt to resolve any disagreements on the inclusion of articles, where
applicable. If any disagreement remains, opinion will be sought from the third arbitrator (HJK).
We aim to execute the search on 315t May 2021 and complete the screening process by 15t July

2021.

Data collection

Our data collection tool adapted from the Cochrane Collaboration is included in online
supplementary Appendix 3. A preliminary data collection form was first drawn and piloted
among the authors of this study before use. The following data will be collected: study design,
number of included patients, duration of study, method of intervention used, index test and

reference test where applicable. Outcomes pertinent to the quality of diagnostic studies
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including investigators conducting the test, subjects receiving the test, method of interpretation,

blinding of participants or investigators and withdrawal rate will also be included.

Outcome Measures and Prioritisation

Our primary outcome measure of interest will be the diagnostic accuracy of home-based
screening tools in detecting amblyopia as compared to the existing gold standard, which is
orthoptist-led or ophthalmologist-led amblyopia screening. Outcomes from diagnostic
accuracy studies such as sensitivity, specificity, positive predictive value (PPV), and negative
predictive value (NPV) will be prioritised as the primary outcome as they will translate into
meaningful endpoints for comparing the effectiveness of home-based screening tools against
the gold standard. The secondary outcome measures may include validity, feasibility,
reproducibility, and cost effectiveness of these home-based screening tools. These will be
reported in appropriate statistical measures if represented by studies with large enough sample
sizes. As some outcomes may be reported as a composite measure, we will extract all

composites and individual outcomes as reported in the included studies.

Risk of bias assessment

Risk of bias assessment will be performed for diagnostic accuracy studies only. The quality of
diagnostic accuracy studies will be assessed using the QUADAS-2 tool (Appendix 4).2° These
judgments will be made independently by two review authors (SS, CSC) and any
disagreements resolved by the third arbitrator (HJK). If our risk of bias assessment shows lack
of good quality studies with adequate sample sizes, statistical measures will not be summarised

quantitatively and vice versa.

Data analysis

Scoping searches suggest that mainly observational studies will be returned by our search
strategy with few relevant randomised controlled trials (RCTs). Weighted means for primary
outcome measures (such as sensitivity, specificity, PPV, NPV) will only be calculated if
multiple RCTs or good quality large scale prospective studies are identified. Otherwise, we

shall perform a qualitative review summarising the available evidence of studies , including

8
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tables summarising the characteristics and results of included studies as well as relevant p-
values. This will be followed by a narrative synthesis of secondary outcome measures such as
validity, feasibility, reproducibility, or cost effectiveness of home-based amblyopia screening

tools. We aim to complete our data analysis by 30t September 2021.

Confidence in cumulative estimate

The quality of evidence for all outcomes will be judged using the Grading of Recommendations
Assessment, Development and Evaluation working group methodology (GRADE).?¢ This will
be judged as high (further research is very unlikely to change our confidence in the estimate of
effect), moderate (further research is likely to have an important impact on our confidence in
the estimate of effect and may change the estimate), low (further research is very likely to have
an important impact on our confidence in the estimate of effect and is likely to change the

estimate), or very low (very uncertain about the estimate of effect).

Patient and Public Involvement statement
As this systematic review does not involve recruitment of patients for research, patient and

public involvement has not been arranged.

Ethics and dissemination

As this systematic review does not involve recruiting patients, independent ethical approval is
not required. The findings of this systematic review shall be disseminated through presentations
at scientific meetings, as well as peer-reviewed journal publication. Any data generated from
this systematic review can be made available from the corresponding author on reasonable

request.

Discussion

To our knowledge, this is the first systematic review aiming to compare home-based screening
tools and existing screening services offered through ophthalmologists and orthoptists to
diagnose amblyopia. We adhered to the PRISMA-P checklist in drafting this protocol. Through
publication of this protocol, we aim to provide transparency in the methodology of our
systematic review. This should increase internal validity by preventing publication bias and

help avoid study duplication.

Word count: 1990 words
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Appendices
Appendix 1: Sample search strategy - MEDLINE

1. exp Amblyopia/ or amblyop*.mp. or amblyog*.mp.
2. ((assess™ or diagnos* or screen* or test*) adj4 (vision* or visual*)).mp.
3. exp vision test/

4. exp vision screening/ or screen®.mp.

N

. ((assess* or diagnos™ or screen* or test*) adj4 (communit* or population*)).mp.
6. ((assess™ or diagnos™ or screen™® or test*) adj4 program™).mp.

7.2or3ord4orS5or6

8. (home* or internet* or web* or app* or computer® or smartphone* or mobile*).mp.

Mobile Applications/ or Smartphone Applications/
9.1and 7 and 8
10. limit 9 to "all child (0 to 18 years)"

1
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Appendix 2: Screening questionnaire

Instructions for screeners: Tick the appropriate box per screening question. If “no” at any
stage, exclude. If “yes” or “unclear”, proceed to next stage; if “yes” at Stage 3, include. If
“unclear” at Stage 3, contact study authors for further information and/or seek verdict from
third arbitrator.

Stage 1: Title Screening

1a) Does the study represent Level IV evidence or above, i.e. case series, cohort studies, case-
control studies, randomised controlled trials (RCTs) and systematic reviews?

Yes
No
Unclear

1b) Does the study involve home-based screening methods for amblyopia in children under 18
ears of age?

Yes
No
Unclear

Stage 2: Abstract Screening

2a) Does the study represent Level IV evidence or above, i.e. case series, cohort studies, case-
control studies, randomised controlled trials (RCTs) and systematic reviews?

Yes
No
Unclear

2b) Does the study involve home-based screening methods for amblyopia in children under 18
ears of age?

Yes
No
Unclear

Stage 3: Full text Screening

3a) Does the study represent Level IV evidence or above, i.e. case series, cohort studies, case-
control studies, randomised controlled trials (RCTs) and systematic reviews?

Yes
No
Unclear

3b) Does the study involve home-based screening methods for amblyopia in children under 18
ears of age?

Yes
No
Unclear
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1

2

i Appendix 3: Data extraction tool, adapted from the Cochrane Collaboration
5

3 Methods

8 Aim of study

9 ;

10 Study design

11 Inclusion criteria

12 Exclusion criteria

13 Methods of recruitment

1;’ Methods of randomisation (if applicable)
16 Number of patients

17

18 . . ) .

19 Specific to diagnostic accuracy studies
;? Personnel conducting index test

22 Personnel conducting gold standard test
23 Subjects receiving test

24 Blinding (if applicable)

2 Index test

26

57 Reference test

28 Personnel interpreting test results

29 Withdrawal rate/loss to follow up

30 If not specified state so

31 Sensitivity(including CI)

2 Specificity(including CI)

34 False positive

35 False negative

36 Correlation coefficient including p-values
37

38

ig Specific to other evaluation studies

41 Personnel conducting index test

42 Personnel conducting reference test
:S: Subjects receiving test

45 Blinding (if applicable)

46 Index test

47 Reference test

48 Personnel interpreting test results

gg Withdrawal rate/loss to follow up

51 Results reported (appropriate statistical
52 measures )

53 Economic consideration/cost required
54

55

56

57

58

59

60
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Appendix 4: QUADAS-2 tool

Domain 1: Patient selection

A. Risk of bias
Describe methods of patient selection:

Low

High

Unclear

Was a consecutive or random sample of
patients enrolled?

Was a case-control design avoided?

Did the study avoid inappropriate exclusions?

Could the selection of patients have
introduced bias?

B. Concerns regarding applicability

Low

High

Unclear

Is there concern that the included patients do
not represent the actual spectrum of patients
in practice?

Domain 2: Index test(s)

Risk of bias
Describe the index text and how is it
conducted and interpreted:

Low

High

Unclear

Were the index test results interpreted without
knowledge of the results of the reference
standard?

If a threshold was used, was it pre-specified?

Was the index test described in sufficient
detail to enable replication of the test?

Could the index test, its conduct, or its
interpretation have introduced bias?

B. Concerns regarding applicability

Low

High

Unclear

Is there concern that the index test, its
conduct, or interpretation differ from the
review question?

4
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Domain 3: Reference standard

Risk of bias
Describe the index text and how is it
conducted and interpreted:

Low

High

Unclear

Is the reference standard likely to correctly
classify the target condition?

Were the reference standard results
interpreted without knowledge of the results
of the index test?

Was the standard test described in sufficient
detail to enable replication of the test?

Could the reference standard, its conduct, or
its interpretation have introduced bias?

B. Concerns regarding applicability

Low

High

Unclear

Is there concern that the target condition as
defined by the reference standard does not
match the review question?

Domain 4: Flow and timing

Risk of bias

Low

High

Unclear

Was there an appropriate interval between
index test(s) and reference standard, so that
the target condition did not change between
two tests?

Did all patients receive a reference standard?

Did all patients receive the same reference
standard?

Were all patients included in the analysis?

Could the patient flow have introduced bias?

5
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Reporting checklist for protocol of a systematic

review and meta analysis.
Based on the PRISMA-P guidelines.

Instructions to authors

Complete this checklist by entering the page numbers from your manuscript where readers will find

each of the items listed below.

Your article may not currently address all the items on the checklist. Please modify your text to
include the missing information. If you are certain that an item does not apply, please write "n/a" and

provide a short explanation.
Upload your completed checklist as an extra file when you submit to a journal.
In your methods section, say that you used the PRISMA-Preporting guidelines, and cite them as:

Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart LA. Preferred
Reporting Items for Systematic Review and Meta-Analysis Protocols (PRISMA-P) 2015 statement.

Syst Rev. 2015;4(1):1.

Page
Reporting Item Number

Title
Identification #1a Identify the report as a protocol of a systematic review 1
Update #1b  If the protocol is for an update of a previous systematic NA

review, identify as such
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Registration

Authors

Contact

Contribution

Amendments

Support

Sources

Sponsor

Role of sponsor or

funder

Introduction

Rationale

BMJ Open

#2 If registered, provide the name of the registry (such as

PROSPERO) and registration number

#3a  Provide name, institutional affiliation, e-mail address of all
protocol authors; provide physical mailing address of

corresponding author

#3b  Describe contributions of protocol authors and identify the

guarantor of the review

#4 If the protocol represents an amendment of a previously
completed or published protocol, identify as such and list
changes; otherwise, state plan for documenting important

protocol amendments

#5a Indicate sources of financial or other support for the review

#5b  Provide name for the review funder and / or sponsor

#5c  Describe roles of funder(s), sponsor(s), and / or institution(s),

if any, in developing the protocol

#6 Describe the rationale for the review in the context of what is
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Objectives

Methods

Eligibility criteria

Information

sources

Search strategy

Study records -

data management

Study records -

selection process

Study records -

data collection

BMJ Open

already known

#7 Provide an explicit statement of the question(s) the review will
address with reference to participants, interventions,

comparators, and outcomes (PICO)

#8 Specify the study characteristics (such as PICO, study design,
setting, time frame) and report characteristics (such as years
considered, language, publication status) to be used as

criteria for eligibility for the review

#9 Describe all intended information sources (such as electronic
databases, contact with study authors, trial registers or other

grey literature sources) with planned dates of coverage

10 Present draft of search strategy to be used for at least one
electronic database, including planned limits, such that it

could be repeated

11a Describe the mechanism(s) that will be used to manage

records and data throughout the review

11b State the process that will be used for selecting studies (such
as two independent reviewers) through each phase of the
review (that is, screening, eligibility and inclusion in meta-

analysis)

B
N
RN
(@]

Describe planned method of extracting data from reports

(such as piloting forms, done independently, in duplicate), any
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process

Data items

Outcomes and

prioritization

Risk of bias in

individual studies

Data synthesis

Data synthesis

Data synthesis

Data synthesis

Meta-bias(es)

BMJ Open
processes for obtaining and confirming data from investigators
12  List and define all variables for which data will be sought

(such as PICO items, funding sources), any pre-planned data

assumptions and simplifications

H
—
w

List and define all outcomes for which data will be sought,

including prioritization of main and additional outcomes, with

rationale

3
—
o

Describe anticipated methods for assessing risk of bias of

individual studies, including whether this will be done at the
outcome or study level, or both; state how this information will

be used in data synthesis

3+
kN
(@)]
Q

Describe criteria under which study data will be quantitatively

synthesised

H
kN
a
(ep

If data are appropriate for quantitative synthesis, describe

planned summary measures, methods of handling data and
methods of combining data from studies, including any

planned exploration of consistency (such as 12, Kendall’s T)

H*+
N
(@)]
(@)

Describe any proposed additional analyses (such as

sensitivity or subgroup analyses, meta-regression)

+
—
(62
o

If quantitative synthesis is not appropriate, describe the type

of summary planned

H
—
»

Specify any planned assessment of meta-bias(es) (such as

publication bias across studies, selective reporting within
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1 studies)

2

3

4 Confidence in #17  Describe how the strength of the body of evidence will be
5

6 cumulative assessed (such as GRADE)

7

2 evidence

10

:; The PRISMA-P elaboration and explanation paper is distributed under the terms of the Creative
13

14 Commons Attribution License CC-BY. This checklist was completed on 27. March 2021 using

16  https://www.goodreports.org/, a tool made by the EQUATOR Network in collaboration with

18 Penelope.ai
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ABSTRACT
Introduction:

Amblyopia is an important public health concern associated with functional vision loss and
detrimental impact on the physical and mental well-being of children. The gold standard for
diagnosis of amblyogenic conditions involves screening by ophthalmologists and orthoptists.
The bloom of technology enables the use of home-based screening tools to detect these
conditions at an early stage by the layperson in community, which could reduce the burden of
screening in the community, especially during restrictions associated with the COVID-19
pandemic. Here, we propose a systematic review aiming to evaluate the accuracy and reliability

of home-based screening tools compared to the existing gold standard.
Methods & Analysis:

We aim to search for studies involving home-based screening tools for amblyopia among
children aged under 18 years. Oxford Centre for Evidence-Based Medicine Level 4 evidence
and above will be included, without language or time restrictions. The following platforms will
be searched from inception to 31" August 2021: Pubmed, Medline, The Cochrane Library,
Embase, Web of Science Core Collection and Clinicaltrials.gov. Two independent reviewers
will identify studies for inclusion based on a screening questionnaire. The search and screening
will start on 14" August 2021 until 1 October 2021.We aim to complete our data analysis by
30" November 2021. Risk of bias will be assessed using the QUADAS-2 tool for diagnostic
accuracy studies only. Our primary outcome measure is the diagnostic accuracy of home-based
screening tools, whilst secondary outcome measures include validity, feasibility,

reproducibility, and cost effectiveness, where available.
Ethics & Dissemination:

Ethical approval is not necessary as no primary data will be collected. The findings will be
disseminated through presentations at scientific meetings and peer-reviewed journal

publication.

Prospero registration number: CRD42021233511

Strengths and limitations of this study:

2
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This will be the first systematic review evaluating the accuracy and reliability of home-
based screening tools for amblyopia.

Published and unpublished literature without language or time restrictions will be
included.

Protocol methodology are based on principles extracted from the Cochrane
Collaboration.

The main limitation could be a scarcity of randomised controlled trials and diagnostic
accuracy studies involving home-based screening tools.

The broad search strategy should help ensure that all relevant literature is included.
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INTRODUCTION

Amblyopia is one of the commonest preventable causes of vision loss affecting children. It
continues to represent a significant public health concern, affecting 2-5% of the
population.’->3Amblyopia is usually associated with visual deprivation early in life,*due to
amblyogenic risk factors which include uncorrected refractive errors, astigmatism, congenital
pathologies or media opacities that causes stimulus deprivation, and abnormal binocular
interaction from strabismus.>%’ Children with amblyopia are characterised by monocular or
binocular visual deficits, including reduced visual acuity, contrast sensitivity, contour

integration and depth perception without observable ocular pathologic features.®

Amblyopia is largely asymptomatic initially, but untreated amblyopia resulting in vision loss
can lead to problems at school, bullying, reduced quality of life, lifelong consequences on
future occupation choices and mental health issues.!? Contrary to the traditional notion that
amblyopia treatment may be ineffective for children above 7 years old,!! the Paediatric Eye
Disease Investigator Group (PEDIG) studies showed that treatment of amblyopia may still be
effective in children aged 7 to 17 years,'>!3with the effectiveness of treatment becoming
significantly reduced with time.'* Whilst amblyopia is treatable, the key to manage this disorder
effectively is early detection by screening. Screening for amblyopia have been introduced in
the 1950s and advocated in many countries.”> Many screening programmes have been
unsuccessful, with an estimation of less than 25% of preschool-aged children being screened
through a government or private program in the United States.'® In addition, up to 60% of
primary care providers do not perform vision screening on preschool-aged children, and others
perform screening inconsistently.!® Significant barriers to traditional vision screening include
cost, limited access to healthcare and a limited number of qualified screeners available.!” Hence,
a variety of methodologies for vision screening have been trialled, including the use of home-

based amblyopia screening tools, to help overcome these barriers to vision screening.'®

The coronavirus disease 2019 (COVID-19) pandemic illustrates the increasingly important role
of telemedicine as a method of clinician-patient interaction. The use of home-based screening
tools for amblyopia are increasingly advocated as social distancing is practised to minimise the
risk of viral transmission. ! Furthermore, COVID-19 related restrictions and lockdowns may
have resulted in many children missing out opportunities for amblyopia screening.'® Home-
based screening tools may offer a solution,?! but its role has not been rigorously assessed and
evaluated by systematic review. Here, we propose a systematic review to evaluate home-based

amblyopia screening tools.
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METHODS AND ANALYSIS

Page 6 of 24

This protocol is drafted according to the Preferred Reporting Items for Systematic Review and

Meta-Analysis Protocols (PRISMA-P) checklist.??

Eligibility criteria for studies

The eligible study characteristics for this systematic review are defined according to the

Population, Intervention, Comparison, Outcome and Study Design (PICOS)*study strategy

outlined in Table 1.

Table 1 Eligibility criteria

PICOS strategy

Inclusion criteria

Exclusion criteria

Population Studies involving screening for Studies involving adults aged 18 years
amblyopia in children aged under  old and above
18 years old.

Intervention Home-based screening tools Orthoptist-led or ophthalmologist-led
including: amblyopia screening tests including:
1) Internet or web-based visual 1) Standard logMAR (or equivalent)
acuity screening tools; visual acuity measurement charts
i1) Mobile applications used to i1) Comprehensive eye examination
screen for conditions contributing  using slit lamp or ocular motility
to amblyopia; examination
ii1) Novel home-based gadgets or  iii)Autorefractors or photoscreeners
instruments used to screen for
conditions contributing to
amblyopia.

Comparison/Control Orthoptist-led or ophthalmologist- Not applicable

led amblyopia screening
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Outcomes Primary outcome measure: 1) Studies not reporting outcomes
Diagnostic accuracy of home- related to amblyopia screening;
based amblyopia screening tools i) Epidemiological studies reporting

prevalence of amblyopia.
Secondary outcome measures,
where available: validity,

feasibility, reproducibility, cost

effectiveness.
Study Design According to the Oxford Centre CEBM Level 5 evidence and below
for Evidence-Based Medicine will be excluded.

(CEBM) Level 4 evidence and

above will be included?*

Information sources

The following electronic searches will be included in this systematic review

L
II.
I1I.
IV.
V.
VL

Ovid MEDLINE® 1946 to present

Pubmed

The Cochrane Library

Embase 1974 to present

Web of Science Core Collection (1970 to present).

Clinicaltrials.gov

Sources I and IVwill be searched through the Ovid platform separately.

Other sources

Publications of all formats, including protocols and conference abstracts, not limited by year

and language will be included.

To ensure literature saturation, references of included studies will be searched and included if

meeting inclusion criteria. Authors of studies with insufficient data published will be contacted

via email in attempt to extract relevant outcome data. If there is no response from these authors
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after 14 days, another email will be sent to attempt to establish contact. If there is still no

response after 14 days, these studies will be excluded.

Search strategy

The search strategy was developed after convening with a research services consultant with
experience in systematic review. The search terms ‘amblyopia’, ‘visual acuity’, ‘vision
screening’, ‘home’, ‘web’, ‘internet’ ‘app’, ‘smartphone’, and ‘mobile’ were entered into the
electronic search platforms. A sample of the full search strategy using the electronic databases

listed is available in the online supplementary Appendix 1.

Study records
Data Management

EndNote V.X9 (Thomson Reuters, New York, New York, USA) reference management

software will be used for data management.
Selection of studies

Two independent screeners (SS and CSC) shall follow a three-stage screening method,
according to a screening questionnaire (online supplementary Appendix 2). After the screening
of titles and abstracts, SS and CSC will compare and attempt to resolve any disagreements on
the inclusion of articles, where applicable. If any disagreement remains, opinion will be sought
from the third arbitrator (HJK). We aim to start the search by 14 August 2021 and complete
the screening process by 1%t October 2021.

Data collection

Our data collection tool adapted from the Cochrane Collaboration is included in online
supplementary Appendix 3. A preliminary data collection form was first drawn and piloted
among the authors of this study before use. The following data shall be collected: study design,
number of included patients, duration of study, method of intervention used, index test and

reference test where applicable. Outcomes pertinent to the quality of diagnostic studies
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including investigators conducting test, subjects receiving test, method of interpretation of test,

blinding of participants or investigators and withdrawal rate will also be included.

Outcome Measures and Prioritisation

Our primary outcome measure of interest will be the diagnostic accuracy of home-based
screening tools in detecting amblyopia compared to the existing gold standard which is
diagnosis made by orthoptists or ophthalmologists. Outcomes from diagnostic accuracy studies
such as sensitivity, specificity, positive predictive value (PPV), and negative predictive value
(NPV) will be prioritized as the primary outcome as they will translate into meaningful
endpoints for comparing the effectiveness of home-based screening tools against the gold
standard. The secondary outcome measures, or surrogate measures of this review where
available may include validity, feasibility, reproducibility, and cost effectiveness of these
home-based screening tools compared to existing gold standard screening. These will be
reported in appropriate statistical measures if represented by studies with large enough sample
sizes. As some outcomes may be reported as a composite measure, we will extract all composite

and individual outcomes as reported in the studies.

Risk of bias assessment

Risk of bias assessment will be done for diagnostic accuracy studiesonly.The quality of
diagnostic accuracy studies will be assessed using the QUADAS-2 tool(online supplementary
Appendix 4).>>These judgments will be made independently by two review authors (SS, CSC)
and any disagreements discussed with the third arbitrator (HJK). If our risk of bias assessment
shows lack of good quality studies with adequate sample sizes, statistical measures will not be

summarized quantitatively and vice versa.

Data analysis

Scoping searches suggest that mainly observational studies will be returned by our search
strategy with few relevant randomised controlled trials (RCTs)Weighted means for primary
outcome measures (such as sensitivity, specificity, PPV, NPV) will only be calculated if

multiple RCTs or good quality large scale prospective studies are identified. Otherwise, we
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shall perform a qualitative review summarising the available evidence of good quality studies
in the form of tables to explain the characteristics of and results of the included studies as well
as relevant p-values. This will be followed by a narrative synthesis of secondary outcome
measures such as validity, feasibility, reproducibility, or cost effectiveness of home-based

screening tools. We aim to complete our data analysis by 30t November 2021.

Confidence in cumulative estimate

The quality of evidence for all outcomes will be judged using the Grading of Recommendations
Assessment, Development and Evaluation working group methodology (GRADE)?¢ and will
be judged as high (further research is very unlikely to change our confidence in the estimate of
effect), moderate (further research is likely to have an important impact on our confidence in
the estimate of effect and may change the estimate), low (further research is very likely to have
an important impact on our confidence in the estimate of effect and is likely to change the

estimate), or very low (very uncertain about the estimate of effect).

Patient and Public Involvement statement
As this systematic review does not involve recruitment of patients for research, patient and

public involvement is not applicable.

Ethics and dissemination

As this systematic review does not involve recruiting patients, independent ethical approval is
not required. The findings of this systematic review shall be disseminated through presentations
at scientific meetings, as well as peer-reviewed journal publication. Any data generated from
this systematic review will be made available from the corresponding author on reasonable

request.

Discussion

To our knowledge, this is the first systematic review aiming to compare home-based screening
tools and existing screening services offered through ophthalmologists and orthoptists to
diagnose amblyopia. We adhered to the PRISMA-P checklist in drafting this protocol. Through
publication of this protocol, we aim to provide transparency in the methodology of our
systematic review. This should increase internal validity by preventing publication bias and

should help avoid study duplication.
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Appendices
Appendix 1: Sample search strategy — MEDLINE

oNOYTULT D WN =

9 1. exp Amblyopia/ or amblyop*.mp. or amblyog*.mp.

1 2. ((assess™ or diagnos™ or detect™ or screen™ or test*) adj4 (vision* or visual*)).mp.

13 3. exp visual acuity/

15 4. exp vision screening/ or screen*.mp.

5. ((assess™ or diagnos™ or detect*or screen* or test*) adj4 (communit* or population*)).mp.
18 6. ((assess* or diagnos* or detect* or screen* or test*) adj4 program*).mp.
20 7.20or3o0r4or50r6

22 8. (home* or internet* or web* or app* or computer* or smartphone* or mobile*).mp. or
Mobile Applications/ or Smartphone Applications/

2> 9.1and 7and 8
27 10. limit 9 to "all child (0 to 18 years)"

1
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Appendix 2: Screening questionnaire

Instructions for screeners: Tick the appropriate box per screening question. If “no” at any
stage, exclude. If “yes” or “unclear”, proceed to next stage; if “yes” at Stage 3, include. If
“unclear” at Stage 3, contact study authors for further information and/or seek verdict from
third arbitrator.

Stage 1: Title Screening
1a) Does the study represent Level IV evidence or above, i.e. case series, cohort studies, case-
control studies, randomised controlled trials (RCTs) and systematic reviews?
Yes
No
Unclear

1b) Does the study involve home-based screening methods for amblyopia in children under 18
ears of age?
Yes
No
Unclear

Stage 2: Abstract Screening
2a) Does the study represent Level 1V evidence or above, i.e. case series, cohort studies, case-
control studies, randomised controlled trials (RCTs) and systematic reviews?
Yes
No
Unclear

2b) Does the study involve home-based screening methods for amblyopia in children under 18
ears of age?
Yes
No
Unclear

Stage 3: Full text Screening
3a) Does the study represent Level 1V evidence or above, i.e. case series, cohort studies, case-
control studies, randomised controlled trials (RCTs) and systematic reviews?
Yes
No
Unclear

3b) Does the study involve home-based screening methods for amblyopia in children under 18
ears of age?
Yes
No
Unclear

2
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1
2

2 Appendix 3: Data extraction tool, adapted from the Cochrane Collaboration
5

6

7 Methods

g Aim of study

10 Study design

1 Inclusion criteria

12 Exclusion criteria

13 Methods of recruitment

1‘5‘ Methods of randomisation (if applicable)
16 Number of patients

17

18 - : ) .

19 Specific to diagnostic accuracy studies
20 —S

21 Personnel conducting index test

22 Personnel conducting gold standard test
23 Subjects receiving test

24 Blinding (if applicable)

;2 Index test

>7 Reference test

28 Personnel interpreting test results

29 Withdrawal rate/loss to follow up

30 If not specified state so

g; Sensitivity(including CI)

33 Specificity(including CI)

34 False positive

35 False negative

36 Correlation coefficient including p-values
37

38

39 Specific to other evaluation studies

40

41 Personnel conducting index test

g Personnel conducting reference test

44 Subjects receiving test

45 Blinding (if applicable)

46 Index test

47 Reference test

48 Personnel interpreting test results

gg Withdrawal rate/loss to follow up

51 Results reported (appropriate statistical
52 measures )

53 Economic consideration/cost required
54

55

56

57

58

59

60

3
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Appendix 4: QUADAS-2 tool

Domain 1: Patient selection

A. Risk of bias
Describe methods of patient selection:

Low

High

Unclear

Was a consecutive or random sample of
patients enrolled?

Was a case-control design avoided?

Did the study avoid inappropriate exclusions?

Could the selection of patients have
introduced bias?

B. Concerns regarding applicability

Low

High

Unclear

Is there concern that the included patients do
not represent the actual spectrum of patients
in practice?

Domain 2: Index test(s)

Risk of bias
Describe the index text and how is it
conducted and interpreted:

Low

High

Unclear

Were the index test results interpreted without
knowledge of the results of the reference
standard?

If a threshold was used, was it pre-specified?

Was the index test described in sufficient
detail to enable replication of the test?

Could the index test, its conduct, or its
interpretation have introduced bias?

B. Concerns regarding applicability

Low

High

Unclear

Is there concern that the index test, its
conduct, or interpretation differ from the
review question?

Domain 3: Reference standard

4
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Risk of bias
Describe the index text and how is it
conducted and interpreted:

Low

High

Unclear

Is the reference standard likely to correctly
classify the target condition?

Were the reference standard results
interpreted without knowledge of the results
of the index test?

Was the standard test described in sufficient
detail to enable replication of the test?

Could the reference standard, its conduct, or
its interpretation have introduced bias?

B. Concerns regarding applicability

Low

High

Unclear

Is there concern that the target condition as
defined by the reference standard does not
match the review question?

Domain 4: Flow and timing

Risk of bias

Low

High

Unclear

Was there an appropriate interval between
index test(s) and reference standard, so that
the target condition did not change between
two tests?

Did all patients receive a reference standard?

Did all patients receive the same reference
standard?

Were all patients included in the analysis?

Could the patient flow have introduced bias?

5
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Reporting checklist for protocol of a systematic

review and meta analysis.
Based on the PRISMA-P guidelines.

Instructions to authors

Complete this checklist by entering the page numbers from your manuscript where readers will find

each of the items listed below.

Your article may not currently address all the items on the checklist. Please modify your text to
include the missing information. If you are certain that an item does not apply, please write "n/a" and

provide a short explanation.
Upload your completed checklist as an extra file when you submit to a journal.
In your methods section, say that you used the PRISMA-Preporting guidelines, and cite them as:

Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart LA. Preferred
Reporting Items for Systematic Review and Meta-Analysis Protocols (PRISMA-P) 2015 statement.

Syst Rev. 2015;4(1):1.

Page
Reporting Item Number

Title
Identification #1a Identify the report as a protocol of a systematic review 1
Update #1b  If the protocol is for an update of a previous systematic NA

review, identify as such
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Registration

Authors

Contact

Contribution

Amendments

Support

Sources

Sponsor

Role of sponsor or

funder

Introduction

Rationale

BMJ Open

#2 If registered, provide the name of the registry (such as

PROSPERO) and registration number

#3a  Provide name, institutional affiliation, e-mail address of all
protocol authors; provide physical mailing address of

corresponding author

#3b  Describe contributions of protocol authors and identify the

guarantor of the review

#4 If the protocol represents an amendment of a previously
completed or published protocol, identify as such and list
changes; otherwise, state plan for documenting important

protocol amendments

#5a Indicate sources of financial or other support for the review

#5b  Provide name for the review funder and / or sponsor

#5c  Describe roles of funder(s), sponsor(s), and / or institution(s),

if any, in developing the protocol

#6 Describe the rationale for the review in the context of what is
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Objectives

Methods

Eligibility criteria

Information

sources

Search strategy

Study records -

data management

Study records -

selection process

Study records -

data collection

BMJ Open

already known

#7 Provide an explicit statement of the question(s) the review will
address with reference to participants, interventions,

comparators, and outcomes (PICO)

#8 Specify the study characteristics (such as PICO, study design,
setting, time frame) and report characteristics (such as years
considered, language, publication status) to be used as

criteria for eligibility for the review

#9 Describe all intended information sources (such as electronic
databases, contact with study authors, trial registers or other

grey literature sources) with planned dates of coverage

10 Present draft of search strategy to be used for at least one
electronic database, including planned limits, such that it

could be repeated

11a Describe the mechanism(s) that will be used to manage

records and data throughout the review

11b State the process that will be used for selecting studies (such
as two independent reviewers) through each phase of the
review (that is, screening, eligibility and inclusion in meta-

analysis)

B
N
RN
(@]

Describe planned method of extracting data from reports

(such as piloting forms, done independently, in duplicate), any
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process

Data items

Outcomes and

prioritization

Risk of bias in

individual studies

Data synthesis

Data synthesis

Data synthesis

Data synthesis

Meta-bias(es)

BMJ Open
processes for obtaining and confirming data from investigators
12  List and define all variables for which data will be sought

(such as PICO items, funding sources), any pre-planned data

assumptions and simplifications

H
—
w

List and define all outcomes for which data will be sought,

including prioritization of main and additional outcomes, with

rationale

3
—
o

Describe anticipated methods for assessing risk of bias of

individual studies, including whether this will be done at the
outcome or study level, or both; state how this information will

be used in data synthesis

3+
kN
(@)]
Q

Describe criteria under which study data will be quantitatively

synthesised

H
kN
a
(ep

If data are appropriate for quantitative synthesis, describe

planned summary measures, methods of handling data and
methods of combining data from studies, including any

planned exploration of consistency (such as 12, Kendall’s T)

H*+
N
(@)]
(@)

Describe any proposed additional analyses (such as

sensitivity or subgroup analyses, meta-regression)

+
—
(62
o

If quantitative synthesis is not appropriate, describe the type

of summary planned

H
—
»

Specify any planned assessment of meta-bias(es) (such as

publication bias across studies, selective reporting within
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1 studies)

2

3

4 Confidence in #17  Describe how the strength of the body of evidence will be
5

6 cumulative assessed (such as GRADE)

7

2 evidence

10

:; The PRISMA-P elaboration and explanation paper is distributed under the terms of the Creative
13

14 Commons Attribution License CC-BY. This checklist was completed on 27. March 2021 using

16  https://www.goodreports.org/, a tool made by the EQUATOR Network in collaboration with

18 Penelope.ai
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