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ABSTRACT
Introduction  Glaucoma is the leading cause of 
irreversible blindness in the world. The need to diagnose 
glaucoma early in its natural history before extensive 
sight loss occurs cannot be overemphasised. However, 
glaucoma is largely asymptomatic in the early stages of 
the disease making it complex to diagnose clinically and 
requires the support of technology. The objective of this 
scoping review is to determine the nature and extent of 
the evidence for use of portable devices in the diagnosis 
of glaucoma.
Methods  We will consider studies conducted in all 
healthcare settings using portable devices for the detection 
of all type of adult glaucoma. We will also include any 
systematic reviews or scoping reviews, which relate to this 
topic. Searches will be conducted in MEDLINE, Embase, 
CENTRAL on the Cochrane Library and Global Health 
databases, from their inception to the present. Reference 
lists from publications identified in the searches will also 
be reviewed. Two authors will independently screen titles 
and abstracts, followed by full-text screening to assess 
studies for inclusion. Any disagreements will be discussed 
and resolved with a third author. Tables accompanied by 
narrative descriptions will be employed to discuss results 
and show how it relates to review questions.
Ethics and dissemination  Ethical approval is not 
required in this review. Only published and publicly 
accessible data will be used. We will publish our findings 
in an open-access, peer-reviewed journal and develop an 
accessible summary of results and recommendations.

INTRODUCTION
Glaucoma is a disease of public health impor-
tance, ultimately resulting in irreversible 
blindness.1 It is characterised by a progressive 
optic neuropathy with loss of vision, which is 
asymptomatic until the advanced stages of the 
disease. Elevated intraocular pressure (IOP) 
is the only treatable risk factor in glaucoma, 
and it is an important parameter in the diag-
nosis and monitoring of the disease.1 Recent 
projections predict 111.8 million people 
will have glaucoma by the year 2040, and 
African and Asian populations are expected 
to be disproportionately affected.2 3 In the 
recent Lancet Global Health Commission on 

global eye health, glaucoma was reported 
to have caused blindness in 3.61 million 
people (uncertainty interval (UI) 2.81 to 
4.42 million) and moderate or severe vision 
impairment in a further 4.13 million (UI 3.24 
to 5.18 million).4

The diagnosis of glaucoma usually requires 
specialist equipment, especially when trying 
to detect and confirm the presence of early 
asymptomatic disease. Resourcing primary 
and secondary healthcare facilities in low-
resource settings with expensive high-tech 
equipment is challenging, particularly when 
it comes to eye care. Additionally, highly 
trained health workers are needed to operate 
such devices. In contrast, portable devices are 
used in remote areas during ophthalmology 
outreach programmes and screening exer-
cises.5 Their compact, low maintenance and 
battery-operated characteristics make them 
more suitable in areas where bulky high-
tech equipment is not available or difficult to 
transport. Tests using portable devices such 
as the Eyecatcher perimeter, icare tonom-
eter, portable fundus cameras and more have 
shown promising results when compared with 
conventional equipment in eye care.5–10

In high-income countries, portable devices 
are now being used to monitor glaucoma by 
assessing IOP at home using devices such as 
the icare HOME.11 The possibility of remote 
visual field assessment by patients using 
portable, easy-to-operate devices has also been 
demonstrated in some studies.7 8 However, 
the situation is different in low-income and 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ This scoping review will determine the nature and 
extent of published literature on the use of portable 
devices in the diagnosis of glaucoma.

	⇒ This will be a comprehensive review, with no time, 
language or geographical restriction.

	⇒ Available studies may not be globally representative.
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middle-income countries (LMICs), where the initial diag-
nosis of glaucoma is challenging due to lack of specialised 
diagnostic equipment and personnel.

The primary healthcare (PHC) system has been 
adopted universally in LMICs, with the aim of addressing 
basic health needs in the community.12 It serves as the first 
point of care for individuals with conditions needing treat-
ment and/or referral for further management, providing 
health education on common diseases in communities 
and basic rehabilitation services if required.13 In the 
World report on vision, the WHO calls on countries to 
place a renewed emphasis on incorporating primary eye 
care (PEC) services into PHC.14 This is being increasingly 
implemented worldwide, with varying effect in different 
regions. In South Asia, PEC services are often provided by 
local non-governmental organisations through networks 
of PEC facilities, staffed by qualified eye care workers, 
provided with relevant equipment. However, in many sub-
Saharan African countries, such as Nigeria, there is a lack 
of PEC centres in most regions. The few available centres 
are often donor driven or initially run by NGOs before 
handing over to the State, and they lack basic equipment 
and expertise to screen, diagnose and or manage glau-
coma.4 14 15 Equipping PHCs with portable devices which 
are reliable and easy to operate in the detection of glau-
coma could make a great impact in identifying people with 
glaucoma and refer appropriately for further manage-
ment in specialised centre before blindness ensues.

Individuals with advanced glaucoma are challenging to 
manage, as stringent IOP control is required to prevent 
visual field progression and loss of vision.16 Primary open-
angle glaucoma tends to present with more severe visual 
field defects in African origin populations, and particu-
larly in West African populations, compared with Cauca-
sian populations.17 18 Hence, vigorous treatment needs 
to be instituted. Treatment options include long-term 
daily eye-drops, surgery, laser or combined therapy to 
lower the IOP.18 19 In the LMIC context, the cost of long-
term glaucoma treatment is relatively high and many 
patients cannot afford it and have no medical insurance 
cover. Therefore, glaucoma treatment and the frequent 
follow-up appointments are often paid out of pocket.3

The task of preventing vision loss from progressing to 
end-stage glaucoma is difficult for the health system, the 
patient and caregivers. Individuals with advanced disease 
have poor vision and usually need family members or 
friends to accompany them to the hospital, requiring 
them to take time off from work. Earlier diagnosis helps to 
mitigate some of these issues, as it provides for more time 
to explore treatment options. The diagnosis of glaucoma 
is not straight forward, as both structural and functional 
changes of the optic nerve head have to be considered 
and IOP readings sometimes need to be taken at more 
than one sitting.

Considering the challenges highlighted above in 
making the diagnosis of glaucoma in LMICs, the use of 
portable devices may play an important role in its earlier 
detection. These devices could be used in community 

health centres and could serve as a screening tools. Glau-
coma cases detected could then be promptly referred to 
specialised centres for further investigations and manage-
ment. Known or suspected cases could also periodically 
have their IOP checked (this being the only modifiable 
risk factor in management of glaucoma) and possibly 
visual fields to check for progression of the disease in 
these community health centres if these portable devices 
are available.

A preliminary search of MEDLINE was conducted and 
no current or underway systematic reviews or scoping 
reviews on this topic were identified. The objective of this 
scoping review is to assess the nature and extent of the 
literature in which portable devices have been used in 
the diagnosis/detection, management and monitoring of 
glaucoma.

Review questions
We aim to answer the following questions:
1.	 What is the extent of published literature on the use of 

portable devices in the detection/ diagnosis and mon-
itoring of glaucoma?

2.	 What is the range of reported specificity and sensitivity 
of these portable devices in detecting/diagnosing and 
monitoring glaucoma?

3.	 What can we learn from authors’ reflections on the use 
of these portable devices?

METHODS
This proposed scoping review will be conducted in accor-
dance with the Joanna Briggs Institute methodology for 
scoping reviews and reported according to the relevant 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) guideline.20 21

The protocol will be registered with the Open Science 
Framework before starting the review.

Eligibility criteria
In this review, we will include studies:

	► Where portable devices have been used in any health-
care setting to detect or diagnose glaucoma in adults. 
Portable devices here are defined as devices that 
are hand held, battery operated, compact, easy to 
transport with minimal storage space requirement. 
Examples include; icare tonometer, tonopen, Perkins 
applanation tonometer, handheld fundus camera, 
portable visual field analysers.

	► Studies conducted in all parts of the world including 
all ethnic groups will be considered in this review.

Exclusion criteria
	► Studies in children will be excluded from this review.

Types of studies
This scoping review will consider both experimental and 
quasi-experimental study designs including randomised 
controlled trials, non-randomised controlled trials, 
before-and-after studies and interrupted time-series 
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studies. In addition, analytical observational studies 
including prospective and retrospective cohort studies, 
and cross-sectional studies will be considered for inclu-
sion. This review will also consider descriptive observa-
tional study designs including case series and descriptive 
cross-sectional studies for inclusion. Qualitative and 
systematic reviews that meet the inclusion criteria will also 
be considered. Text and opinion papers will be excluded 
in this scoping review.

Search
The search strategy will be run by an experienced informa-
tion specialist (IG). The searches will be run without date 
or language restrictions. Grey literature (eg, government 
reports, theses, dissertations, search engines or organi-
sations websites) and preprints will not be searched for 
this review. The search will be carried out in the following 
steps:
1.	 An initial search was conducted in MEDLINE to identi-

fy potentially relevant articles on the topic.
2.	 Analysis of text words and keywords in the search re-

sults from step 1 was used to develop a search strategy 
for MEDLINE (online supplemental appendix I).

3.	 The MEDLINE search will be translated for the follow-
ing databases: Embase, CENTRAL on the Cochrane 
Library and Global Health.

4.	 The reference lists of included studies and relevant sys-
tematic reviews or scoping reviews will be checked to 
identify any additional potentially relevant reports of 
studies.

Study/source of evidence selection
The search results will be uploaded into Covidence 
systematic review software for the screening process (​
www.covidence.org). A pilot test will be done and subse-
quently titles and abstracts of records identified by the 
searches will be screened independently by two authors 
(FG and WN). Disagreements will be resolved by discus-
sion, with the rest of the author team if necessary. Full 
text of all potentially eligible studies will also be screened 
independently by two authors working in pairs (FG and 
FK/FG and WN) against the inclusion criteria above. 
Studies excluded at this stage will be listed with reasons 
for exclusion.

Patient and public involvement
There will be no patient involvement in this review.

Review end date
All databases will be searched from their inception. This 
review end date is planned to be April 2024.

Data extraction
A data extraction tool developed by the reviewers will be 
used for data charting by two independent reviewers from 
the selected papers that met the eligibility criteria of the 
scoping review (online supplemental appendix II). Data 
to be extracted will comprise the following.

	► Author(s).

	► Year of publication.
	► Source origin/country of origin/subcontinent/

continent.
	► Aims/purpose.
	► Study population.
	► Sample size.
	► Methodology.
	► Portable device used (and comparator if applicable).
	► Reliability and sensitivity of portable devices in the 

diagnosis and monitoring of glaucoma.
	► Duration of the intervention.
	► How outcomes are measured.
We will pilot the draft extraction tool on five publica-

tions and will document any modifications during the 
pilot stage and during the course of the data extraction. 
Any disagreements that arise between the reviewers will be 
resolved through discussion, or with an additional review-
er/s. If appropriate, authors of papers will be contacted 
to request missing or additional data, where required.

Data analysis and presentation
Results will be presented in a tabular form showing the 
following characteristics.

	► Study population: setting used (community, primary 
or secondary health centre).

	► Intervention type: type of portable device used.
	► Duration of intervention.
	► Aims.
	► Methodology adopted.
	► Key findings.
	► Gaps in the research.
A narrative component will be included explaining how 

the results are related to the review questions.

Ethics and dissemination
Ethical approval is not required for this study. Published 
articles and publicly accessible data will be used. This 
will form part of the literature search of a PhD project. 
We will publish our findings in a peer-reviewed journal 
and develop an accessible summary of results and make 
recommendations on the use of portable devices in the 
screening and diagnosis of glaucoma in communities.

Twitter Farouk Garba @fgali2002
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of the manuscript. JRE and IG contributed to the development of the methods, 
preparation of the protocol and they critically reviewed the manuscript. All authors 
have approved the final manuscript. FG is the guarantor of the review.
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