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Cerebral Visual Impairment (CVI) is the most common form of childhood visual impairment.
Yet it remains the least well understood by parents and professionals alike. There is an
urgent need to provide a bridge between academic knowledge concerning CVI, and to
give a practical understanding of the condition to those affected, parents, carers, and
professionals alike so that a common language can be shared between patients, their
carers and professionals. The wide ranging manifestations of CVI, and the lack of
accessible well recognised terms to describe it, render it difficult to understand how
someone with their own unique form of CVI actually “sees”. However, with graded
progressive explanation, knowledge can be gained, leading to an understanding of the
visual effects of CVI from the perspective of those affected. The current position of limited
understanding of the condition presents a major challenge for health and education
professionals: How does one bring about the requisite CVI literacy, to render the subject
accessible to families, affected children and adults, and the public?

One way of doing this is by means of a plain language, multi-media resource, hosted on a
publicly available website, driven by a partnership of adults with CVI, parents of children
with the condition and experienced professionals from around the world, including those
from the vision sciences and education. Within this context, we have explored the website
resource of the not-for-profit organisation CVI Scotland (https://cviscotland.org/). This
comprises a growing body of CVI knowledge created for teaching, sharing, learning and
developing knowledge and understanding. By analysing anonymised data concerning the
activity of 80,000 users from 170 countries, we have examined where the users who are
accessing the website come from, what users are seeking in terms of information, how
they have accessed the website, and what devices they use. The results are interpreted
though frequency analysis and linear regression. Based on this analysis several
recommendations are made in terms of disseminating information about CVI to
members of the public as well as developments to enhance the website itself. To our
knowledge this is the first study to examine the use of a website dedicated to CVI using
Google analytics.
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INTRODUCTION

Cerebral visual impairment (CVI) is recognised to be an umbrella
term embracing a wide variety of brain-related visual and
perceptual difficulties affecting the way a person sees,
experiences and understands their world (Dutton, 2021). The
diversity of expression has caused difficulty reaching an agreed
definition. The definition recently recommended by Sakki et al., is
a “Verifiable visual dysfunction which cannot be attributed to
disorders of the anterior visual pathways or any potentially co-
occurring ocular impairment” (Sakki et al., 2018, p430). It is
derived from a comprehensive literature review and merits
consideration of acceptance. CVI has become the leading
cause of visual impairment in children in high-income
countries and has an increasing prevalence in low-income
countries (Kong et al., 2012). Recent literature has shown that
the numbers of children attending primary schools in the UK
with at least one CVI related visual difficulty has been
significantly underestimated (Williams et al., 2021). Similarly,
Teoh et al. (2021), have identified that 48% of 784 children in the
British Childhood Visual Impairment and Blindness Study 2
(BCVIS2) have disorders of the brain and their visual
pathways. It is important to note that CVI should not be
considered a childhood disorder only, CVI can be acquired at
any age due for example to head injury, epilepsy, infection and
progressive ageing conditions such as dementia (Soul and
Matsuba, 2010).

CVI has been recognised as a medical condition, as early as the
first world war when the ophthalmologist Gordon Holmes
mapped out the visual pathways by means of studying the
vision of soldiers with penetrating visual brain injuries Holmes
(1918a), Holmes (1918b), Holmes (1918c), and Riddoch a
neurologist first reported the phenomenon of patients who
were “cortically blind’ seeing moving targets (Riddoch, 1917).
Riddoch observed that the soldiers he studied were aware of
movement in visual field areas that did not see static targets as a
result of injury to their occipital lobes (ibid). This is known as the
Riddoch Phenomenon (Arcaro et al., 2019). It is most commonly
seen in adults with acquired brain injury (Head et al., 1920). It is
only relatively recently that the literature has become propagated
with the term CVI (Sakki et al., 2018). This development has
coincided with the growth of the internet and social media as an
alternative information source for patients to come to understand
their own health issues, offering the opportunity to further
promote greater knowledge and wider interest in CVI.

Understanding CVI is an important concern for health
communication as all diseases need a common language which
is understood by all professionals and by all patients/carers.
However, CVI which has been investigated since 1917 has
been mainly in the realm of vision and brain scientists with its
own nuanced vocabulary such as dorsal/ventral streams,
simultanagnosia, and optic ataxia, and hence CVI explanations
have not as yet gained the same traction as other diseases in
getting a clear plain shared language across professional and
patient domains. If poor understanding occurs, then advice may
be misunderstood or mistaken meaning the patient may suffer. It
is known that plain language is important in health care

information (Warde et al., 2018; Wicklund and Ramos 2009).
Therefore, any medium, such as a plain English website that aims
to explain the complexities of CVI, becomes of use and interest to
not only patients but also to the general medical profession.

The use of the internet to seek medical information has
become widespread among those who have access to it.
Patients, families and carers are increasingly using the internet
to search for health information and to gain greater
understanding of their medical diagnoses. The internet as a
source of information has the potential to not only inform,
but also to enhance and to empower patient understanding
and agency (Brewer et al., 2005).

Health seeking information, however, is not uniformly
distributed throughout the population. The causes of this
digital disparity in health seeking information has been
identified as having greater access to internet enabled devices
such as mobile phones or computers/laptops, being female and
having a graduate degree (Lee et al., 2021). Jacobs, Amuta and
Jeon (2017) also suggest health information seeking users are
younger, more educated and from higher social economic status.
This digital divide exists also in trusting the information seekers
have found. A study by Fareed et al. (2021) found that black
respondents, relative to white, had greater odds of having high
confidence, and Hispanic respondents, relative to white, had
lower odds of having high confidence in their ability to attain
health information and to trust that information from a wide
variety of sources such as newspapers and magazines, radio, the
internet, television, government, charitable organizations, and
religious organizations.

Pang et al. (2016) have identified four different search
behaviours. The first of these is the “Quick Fact Seeking
Strategy,” which sees the internet user stopping their search
quickly once they have found a brief answer to their health
query. The next category identified, is the “All-round-
Skimming Searcher,” who peruses specific websites and
information in a quick manner, rapidly clicking onto the next
piece of information. The third category of internet health search
user, is the one who becomes a “Focused Reader,” where time is
spent on a particular page or website while the information
contained is accessed. The final category comprises the
“Knowledge and Digger Individual” who carries out
comprehensive research on particular issues and will visit
varied websites in-depth, to find out as much information as
possible.

Several studies have investigated why people search for and
consume health information. A well-known 2013 study
conducted by Fox and Duggan on behalf of the Pew Internet
Project found that 59% of adults living in the United States have
searched online for information concerning a range of health
issues, the most popular being specific diseases and treatments.
One-in-four (26%) adult internet users say they have read or
watched on-line videos from people sharing their experiences,
about health or medical issues in the previous 12 months. And
16% of adult internet users in the U.S. have gone online in the past
12 months to find others who share the same health concerns as
themselves (Fox and Duggan, 2013). Seeking social support from
other patients with similar diagnoses is an important additional
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reason why people use the internet as a source of health
information. Such social support has been found to aid
empowerment, enabling exchange of information, and
enhancing understanding (Krann et al., 2008).

The changing ways patients access health information have
caused a shift from informed patient care to patient informed
care, (Gardiner, 2008). However, this shift has required patients
to accept the internet as a source of medical health information
where they feel they have not been given adequate health
information from their medical practitioner (Martini and
Bragazzi, 2021). It seems from the literature, that whilst there
is increasing use of the internet as a means of understanding
diagnoses and health related information, this approach
fortunately does not lead to patients feeling their internet
based activates have an adverse effect on their relationship
with their own health professional, (Russ, et al., 2011;
AlGhamdi and Moussa, 2012). However concern has been
expressed that patients may not have the necessary ability to
discriminate correct and reliable information, from that which is
incorrect and unreliable (Ahluwalia et al., 2010). In a systematic
review of internet health information and the patient physician
relationship, Tan and Goonawardene (2017), did find that
internet health information seeking can improve the patient-
physician relationship. This however depends upon whether the
patient discusses the information with the physician, and upon
the quality of their prior relationship.

Having a child with CVI is akin to any other complex health
condition, in that it can prove an extremely stressful and
emotional time for parents (Rafferty and Sullivan, 2017). Grief,
trauma and significant levels of stress have all been reported as
parental issues within the first year of raising a child with
disabilities (Young et al., 2020). One way of supporting
parents through this difficult time has been to empower them
with understandable information, with signposting to
organisations and charities that can help and support families
with children who have CVI (McDowell, 2020). However, the
literature shows that this may not be happening due to a lack of
understanding of CVI within the health practitioner community
itself (Jackel et al., 2010; Martin et al., 2016;, 2019; Gorrie et al.,
2019). As a consequence parents of children with CVI will
therefore often turn to the internet to seek additional
information about their child’s diagnosis and needs, in order
to supplement limited explanations provided at the time of
diagnosis.

In a recent paper McDowell, (2020) highlighted that at the
time of diagnosis, only 49 of the 76 parents she investigated,
received information about CVI through direct discussion with
the professional, and fewer did so through books and leaflets.
Interestingly, websites signposted to parents by professionals
were identified as the most used source of information.
However, in the same study it was reported that the parents
who were identified as “least informed”, (those parents who did
not received any information) used other parents as their most
common resource for additional information (McDowell, 2020).
By contrast, the parents who were identified as “informed”, were
found to prefer professionals as a source of information over
other parents. Clearly the work of McDowell, highlights the need

to go beyond simply providing relevant, correct and up-to-date
information about CVI; the information needs to be accessible
and comprehensible to parents and carers of people with CVI in
order to narrow the communication gap between them and the
professionals they encounter (Hodge and Runswick-Cole 2008;
Ahluwalia et al., 2010; Alghamdi and Moussa, 2012; McDowell,
2021).

One way to establish combined lay person and professional
CVI literacy that is common to both, is through a plain language
multi-media resource, hosted on a publicly available website. As
such we have examined how the not-for-profit organisation CVI
Scotland website (https://cviscotland.org/) launched in 2017, has
sought to address some of the concerns identified in McDowell’s
paper. The website focuses on a medical issue that is not part of
mainstream concerns; but highlights why it is important to focus
on CVI. Through this focus this site has become an
internationally accessed learning resource with information
being sought by over 80,000 users from 170 countries, using it
as a tool to enhance their own personal and professional CVI
literacy and understanding.

As such the aim of this research is therefore to;

• Determine where the users accessing the website come from,
and how they access the website.

• Understand the users interaction through the website.
• Identify any improvements that can be made to the website
as a result of this analysis.

Our specific research question is through the analysis of google
analytics what can we learn about the user interaction of a single
medical condition website?

METHOD

In 2016 the charity “CVI Scotland” commissioned a bespoke
website platform to promote understanding of CVI and its impact
upon learning, behaviour, social development and independence
across children and adults of all ages and abilities. The design and
layout of the site recognized that the website would need to grow
in different directions to encompass the wide range of visual
disorders that come under the umbrella term of CVI. Initially
CVI Scotland was developed with parents and carers primarily in
mind, but the developers quickly realised from feedback that it
was being used by a wide range of people that did include parents
and carers but also children as well as the range of professional
groups managing CVI. The website content was not initially
aimed at informing professionals, but rather a broad source of
information about CVI that focussed on establishing a common
language, which could be used by anyone (professionals and
parent alike) in order to understand the complexities of CVI.

The site was structured from the outset to comprise three
blocks of content, each containing multiple subsection
documents that together address the question “What Is CVI?”.
These blocks comprise the reference section for the website, and
allow short accessible pieces to be added in a modular fashion,
with links to more in-depth related information if the reader
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wishes. The platform hosts first-hand accounts of the experience
of living with CVI provided by affected adults with CVI, and
parents of affected children. A community of contributors has
grown, and through open dialogue, the contributing team has
started to learn more about CVI from one another. Many
common lived experiences were not to be found in the
medical literature and so there was no descriptive
nomenclature. To promote awareness of these findings more
widely, the team allocated new names to these common
experiences with salient explanations in the hope of
establishing a common language to promote understanding.
From the outset, the core team has been supported by many
colleagues internationally. Considerable time has consequently
been invested in consulting and collaborating, to ensure that all
information shared on cviscotland.org is as accessible and
understandable to as many communities as is practical,
including those working in medical eye care, vision scientists,
teachers, parents, carers of children with CVI, and those affected
by the condition.

The website, like a text book, has an A-Z index, contents (site
map) and a glossary, and being on-line has search boxes
throughout, with links between pages. No products or services
are promoted, to ensure that the resource is without cost,
competition or conflict, and therefore unbiased, and is of use
to as many relevant groups as possible.

We used Google Analytics (GA) for the purpose of this study
as this importantly, provides time series data generating detailed
statistics about website visits and has an easily accessible
dashboard to display data.

GA was used to analyse user data from May 1st, 2017 to april
30th, 2021, a total of 1,460 days. Focusing on the 4 years of
operation from inception was considered the most appropriate
approach in order to capture the development and growth of web
traffic from launch. The GA data do not contain any identifiable
personal information and they are presented in the form of
aggregate data, making it an accessible tool for use without
ethical concerns (Kirk et al., 2012; Clark et al., 2014). However
this aggregated data does not allow us to distinguish between
different categories of user, such as patient/carer, medial
professional, or other professionals, nor does this current data
set distinguish between race, economic status and education thus
limiting some of the potential analysis we can do.

GA is possible by virtue of inclusion of a block of JavaScript
code in the CVI Scotland website. When users visit the website, the
JavaScript code links to the JavaScript files, and performs the
tracking operation needed for analysis. This operation allows
collection of various forms of data related to user behaviour.
The data studied by this project arise from applying a range of
avenues of approach including the Uniform Resource Locator
(URL) of the page the user is viewing, the language the user’s
device has been set to, the name of the browser, and the device used
to access the site.

A “user” is one person on one device accessing the website,
recorded using cookies. If the same person accesses the website on a
different device, for example their laptop and mobile phone, then
they will be recorded as two users. If two people access the website
from the same device, for example a shared home computer, they

will be recorded as one user. The results reported are for both new
and returning users unless explicitly specified.

Information is summarized in a real-time interactive
dashboard format which clearly identifies the volume and
nature of external engagement with the website. (Crutzen
et al., 2013). highlight that GA data needs to be interpreted by
linking it to other data in order for us to understand more about
the user. For this reason we have linked the GA data to different
countries and their population as well as their economic world
health classification. This highlights differences in use between
these countries suggesting difference in awareness and knowledge
of CVI. We have used frequency analysis and linear regression
supported by a Pearson’s correlation to identify specific answers
to our research question.

RESULTS

Demographic Overview
Over the 4 year period, over 80,000 different users have visited the
CVI Scotland website during 141,051 separate sessions, viewing
512,459 pages. 92.3 percent of users access the website in English,
although it has also been translated into 172 different languages
and dialects by means of Google Translate. Figure 1 shows the
rate of growth over the 4 year period as awareness of the site has
increased worldwide.

Table 1 shows the exact percentage increase year on year
resulting in a 184.3 percent increase of users accessing the website
from Year one to Year 4.

The scatterplot, Figure 2 omits five outliers, (day 157/334 users;
day739/407 users; day 1,396/371 users; day 1,423/479 users; day
1,456/555 users) due to the unusually high increase of users on those
particular days compared to the mean user day rate of (80.94) and
the median number of users (71), and shows the linear relationship
between users and the number of days the website has been active. A
simple linear regression was carried out to investigate the
relationship and the results showed that there was a strong
positive linear relationship between the two, which was
confirmed with a Pearson’s correlation coefficient of 0.560, p <
0.01 (two tailed). A simple linear regression showed a significant
relationship between the number of users and the number of days
the website has been active. (p< 0.05). Themore days thewebsite has
been active, more users have visited the website. The R2 value was
0.313 so 31.3% of the variation of users can be explained by the
model containing only active days of the website.

People are accessing the website either through entering the
website address directly into a web browser, or through a website
search engine such as Google or Bing. Table 2 shows that in total,
19.3% of the website traffic came from social media and only 6.8%
came from a link from another website, while 74% of all traffic
came either directly (meaning the webpage address was used), or
through organic search using a browser.

Through the use of analysing the GA data we are able to
determine that 45.8% of users were female and 54.2% male
although one has to be cautious about this result as GA records
this data from the account details the device is set up in. For example,
if the google account of a shared home computer is registered to a
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man, but is used by a woman, GAwill record the user asmale, so this
result should be interpreted with this limitation.

This is also the case for determining the age of the user, again
GA records this data from the recorded account holder. With this
limitation the majority (60%) of users who accessed the website
were between 18 and 34 years of age (Table 3).

Users under 18 years of age are not part of the age
demographic collected by GA.

The majority of users access the site via a desktop/laptop
computer, rather than a mobile phone or tablet (Table 4) with
this finding remaining consistent throughout the 4 year period.

Global Reach
It is clear from the location of users accessing the website that CVI
Scotland has gained a global reach. Figure 3 clearly shows that a
significant part of the world (coloured in red) has accessed the
CVI Scotland website.

Table 5 highlights thatNewZealand, theUK, Ireland andAustralia
are the countries where most users per million of the population are

found. It shows that each of the top 10 countries is within the World
Bank’s definition of being a high income nation with predominantly
high levels of English literacy. South Africa, and Malaysia are the first

FIGURE 1 | Graph showing the cumulative increase of users and sessions to the CVI Scotland website over a 4 year period.

TABLE 1 | Percentage increase of users to the CVI scotland website.

Users year 1 Users year 2 % Increase

11,391 16,464 44.5%

Year 2 Year 3 % Increase

16,464 21,595 31.2%

Year 3 Year 4 % Increase

21,595 32,381 49.9%

Year 1 Year 4 % Increase

11,391 32,381 184.3%

FIGURE 2 | A scatterplot showing the linear relationship between total users and number of days the CVI Scotland website has been active.
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upper middle income countries to appear on the list, at 26th and 27th
respectively. No low income countries appear within the top 50.

Table 5which shows the number of users per million people in
the local population of a country, indexed by the countries overall
percentage of population (%) with the actual number of users
visiting the website by World Bank Income Group classification.
It highlights that those countries with the fewest users, (South
Sudan, Senegal, Sierra Leone, Mongolia and Haiti) are from low
and lower middle income countries (yellow and orange colour).
Whereas high income countries (purple) populate the top half.
New Zealand has the most users of the website as a percentage of
the overall population (0.036%) but the United States has the
most over all users of the website with 34,231 users being 0.01
percent of the population.

Table 6 shows the countries that have not accessed the website,
with African nations predominating.

The finding that countries from Africa are not accessing the
website as commonly as other nations is a striking contrast

between the numbers of users from North America and
Northern Europe compared to those from Africa.

Device Used
When we start to combine the GA data on the device used to
access the website, and subcontinent analysis, as detailed in
Table 7, we see divergence, with African countries using
mobile phone devices rather than the desk top computers
favoured in Europe and America. Tablets are the least likely
device to be used to access the website no matter where in the
world users are.

Engagement
The most frequently accessed pages (page views) are described in
Table 8. This can be used as a de facto marker for the type of
knowledge users are seeking, and provides an understanding of the
information users most wish to know about. Searches within the
website and searches from different websites and social media
platforms, can give a range of different URLs for the same
internet page. This accounts for why 12,614 pages have been
recorded on Google Analytics, despite their being just over 600
pages on the CVI Scotland website. Several pages are link pages and
have no content, including the home page, section pages, and the
indexes. These have been excluded. The most frequently accessed
content pages sought, concern visual acuity and the free reading tool
called “LOOK.” CVI Scotland developed “LOOK“ with assistance
from international experts, to help children with CVI to learn to
read. Any text, up to 10,000 words in length, can be copied into a
text box. Settings specific to the visual processing capabilities and
needs of the individual user can be pre-set. These include howmany
words appear on screen at a time, from one to a single sentence, the
text size, spacing, font, colour, background colour, gaps between
words and speed. These settings, including the text and their place

TABLE 2 | Traffic Channel to CVI Scotland as a percentage and actual number
of users.

Traffic channel
%/#

Yr 1 Yr 2 Yr 3 Yr 4 Average (%)over
4 Years

Organic 27% 41% 44% 50% 40.5
3,075 6,750 9,502 16,191

Direct 40% 31% 33% 30% 33.5
4,557 5,104 7,126 9,714

Social 25% 21% 17% 14% 19.3
2,848 3,458 3,671 4,533

Referral 8% 7% 6% 6% 6.7
911 1,152 1,296 1943

Total users 11,391 16,464 21,595 32,381 —

TABLE 3 | Age of users accessing CVI Scotland website as a percentage of total
users with total user numbers.

Age of user Percent (%) Number
of total users

18–24 27.5 22,504
25–34 33.5 27,413
35–44 15.5 12,684
45–54 12.5 10,228
55–64 5.5 4,501
65+ 5.5 4,501

TABLE 4 | Device used to access CVI Scotland as a percentage of total session by year - total sessions 141,,051 over the 4 years.

Devices %
(by sessions)

Yr1 Yr2 Yr3 Yr 4 Average over
4 Years

Desktop/laptop 51% 11,531 50% 14,542 55% 19,597 60% 32,414 55% 78,084
Mobile 36% 8,043 40% 11,592 37% 13,208 36% 19,257 37% 52,100
Tablet 13% 2,828 10% 3,102 8% 2,851 4% 2086 8% 10,867

FIGURE 3 | A world map of the global reach of CVI Scotland.
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in the text, which can be saved for next time, create a free-to-use
e-reader specifically for people with CVI who are affected by visual
crowding. As Table 8 shows, users most frequently appear to be
seeking information about the different classifications of CVI, about
visual acuity, neglect and visual inattention, visual fields, colour and
contrast sensitivity, as well as behavioural manifestations of CVI
such as CVI Meltdowns, and light gazing.

These content pages align with themost common search terms
that have been identified through Google Analytics such as the
term “Look Tool,” “CVI Meltdown,” “What is CVI” and
“Understanding CVI”. The most common search term typed
into Google over the past 4 years has been the title of the website
itself (CVI Scotland and its variants, i.e. cvi scotland, and CVI
Scotland).

The duration of an average session reflects the interest of a user
with respect to a particular page. GA can identify users as a “New
User” (someone who has never visited the site before) or a
“Returning Visitor” (where the JavaScript recognises through
cookies that a user has visited the site before). Table 9 shows
that the returning visitor spends almost twice as much time on the
website as the new visitor.

The most popular “landing page” is the homepage, and of the
people who land on this page, 40% go to the “What Is CVI?”
section. The other section pages for resources, lessons and news
are the next most frequently visited. Internationally, regardless of
country, country income, volume of users, or device used, the
trends of usage of the pages are remarkably similar. The users
who come from social media, accounting for 19.3% of users, only
view an average of 2.4 pages, whereas the referral users,
representing 6.7% of users, viewed the most pages, with an
average of 5.35 pages per session. There are five hundred
different referral sources, but the majority are from vision,
medical sources, education and academic organisations.

DISCUSSION OF RESULTS

To our knowledge this is the first study to examine the use of a
website dedicated to CVI. As more and more professionals,

TABLE 5 | Countries with most users, calculated as number of users per million
people in the local population, percentage of population (%) and actual
number of users (#). Countries classified by the World Bank Income Group
classification.

Country Users per million
of the population

% #

New Zealand 368 0.036 1804

United Kingdom 333 0.034 22,677

Ireland 266 0.027 1,328

Australia 150 0.015 3,858

Singapore 123 0.013 725

United States of America 103 0.01 34,231

Canada 79 0.008 2,999

Sweden 51 0.005 519

Hong Kong 49 0.005 381

Norway 45 0.005 244

Finland 40 0.004 219

Denmark 38 0.004 227

Netherlands 37 0.004 640

Croatia 30 0.003 118

Israel 26 0.003 231

Taiwan 25 0.002 588

UAE 19 0.002 191

Belgium 16 0.002 190

Switzerland 12 0.001 102

Portugal 10 0.001 107

Austria 10 0.001 94

Greece 10 0.001 103

Czechia 9 〉0.001 94

Hungary 9 〉0.001 82

France 7 〉0.001 464

Germany 7 〉0.001 550

Malaysia 6 〉0.001 204

South Africa 6 〉0.001 373

Spain 5 〉0.001 222

Sri Lanka 4 〉0.001 89

Poland 4 〉0.001 153

Italy 4 〉0.001 243

Saudi Arabia 4 〉0.001 129

Turkey 4 〉0.001 305

Peru 3 〉0.001 111

South Korea 2 〉0.001 119

Phillipines 2 〉0.001 249

Argentina 2 〉0.001 101

Egypt 1 〉0.001 153

Thailand 1 〉0.001 82

Japan 1 〉0.001 140

Brazil 1 〉0.001 214

India 1 〉0.001 1,340

Russia 1 〉0.001 135

Indonesia 1 〉0.001 237

Bangladesh 1 〉0.001 102

Pakistan 1 〉0.001 124

Nigeria 0 〉0.001 101

(Continued in next column)

TABLE 5 | (Continued) Countries with most users, calculated as number of users per
million people in the local population, percentage of population (%) and actual
number of users (#). Countries classified by the World Bank Income Group
classification.

Country Users per million
of the population

% #

China 0 〉0.001 206

5 countries (of 170) with the fewest users

South Sudan 0 〉0.001 1

Senegal 0 〉0.001 1

Sierra Leone 0 〉0.001 1

Mongolia 0 〉0.001 1

Haiti 0 〉0.001 1

Low; Lower Middle; Upper Middle; High.
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patients and carers turn to the internet as a major source of health
information, it is important that owners and developers
understand how websites are being used and what sources of
information are being accessed.

In this paper we have examined the use of the CVI Scotland
website over a specified 4 year period and have demonstrated that
the number of users accessing the website has significantly grown
the longer it has been active. The website has gained traction
amongst users worldwide, as increasing amounts of diverse salient
content has been added. Previous users commonly return,
spending more than twice as long accessing the pages as new
users. This likely reflects the relevance and utility of the content to
users. As awareness of CVI grows among professionals and the
public, it can be expected that use of websites akin to CVI Scotland
will consistently grow (Teoh, et al., 2021; Williams et al., 2021).

We have been able to determine where the users accessing the
website come from, for the CVI Scotland website is being
regularly accessed in 170 nations. Only a limited number of
studies in high resource countries have reliably documented the
prevalence of CVI. Yet the finding that the site is being used
across so many countries, including many middle and low
resource settings, indicates that the website is informing users
and raising awareness of CVI in regions for which there is as yet,
limited data on the numbers of people with the condition
(Burton, et al., 2021). There is only a small number of
countries where no users have been recorded. This likely
reflects a lack of awareness of CVI in these regions, as well as
English not being commonly used by the general public or
professionals (Solebo et al., 2017; Keeffe, 2019). That
information about CVI is being sought globally suggests a

wider need to learn more about this disorder and how to cater
for it especially as the website was developed to be dedicated to
one single disorder and for one single purpose: understanding
CVI. This appears to have been successful when measured by the
evidence that the website is being accessed by users in a
surprisingly wide range of countries.

Marton and Choo (2012), Manierre (2015) and Lee, (2021) all
showed a gender difference in seeking health information
behaviour with females more likely to seek health information
on the internet than males. However, our results do not follow
this digital gender divide, as we see slightly more males accessing
the website than females although the split is nearly equal. This
however may be a consequence of how GA collects data using the
google account holder rather than the actual gender of the user at
that time. However, meta-analysis studies such as Hallyburton
and Evarts (2014) have shown that the difference between the
genders for younger health information seekers is not as large as
previous research suggests, although this narrowing of difference
was explained by level of education. Our difference in gender
finding is however interesting and although we cannot determine
the exact cause of this difference through the limitation of this
current analysis, it highlights a direction for future research.

Our study also adds to the body of literature that suggests
there is a digital disparity of health information seekers in that
certain groups of people are less like to access the internet for
health information than others (Rains, 2007). Even being
cautious about the limitation of how GA collects the age
profile of users our data suggests that users over the age of
55 appear to be accessing CVI Scotland much less frequently
than those between the ages of 18–34, representing over half of
all users, is of concern, in that Ravenscroft and Wazny (2017)
have shown that the median age of teachers of learners with
visual impairment, is 50 years, with a median of only 10 years
of experience. This important demographic concerning the
delivery of sensory support to education, does not therefore
appear to be accessing this website, even though it is highly
relevant to them professionally. We can only speculate as to
the reasons, but as Jacobs et al. (2017) show in their study of
health information seeking among a United States population,
older people are less confident using the internet as a source of
information, preferring to use traditional print media. An
alternative interpretation is that CVI Scotland is more
focused on childhood visual impairment, than on adult
visual impairment leading to those over the age of 55 years
of age being less likely to use the resource.

Due to the limitations of GA data set use used for this project
we were unable to investigate further avenues of reported digital
discrepancies in terms of health seeking information by race,
social economic status, and degree of education, however, as users
to the website continue to increase this degree of analysis will
form part of a later project.

Our results show less access to the website from users in
Sub-Saharan Africa (SSA). This is likely to be due to a number
of reasons such as lower awareness of the disorder compared to
middle and higher resource settings combined with the focus
of health care practitioners on more pressing acute general
medical issues such as pneumonia, diarrhoea and malaria

TABLE 6 | Low and lower middle income countries with no users of the CVI
Scotland website and their associated primary language of use.

Africa

Mauritania (Arabic)

The Gambia (English)

Guinea (French)

Guinea-Bissau (Portuguese)

Benin (French)

Niger (French)

French (Arabic)

Central African Republic (French/Sangho)

Equatorial Guinea (Spanish/French/Portuguese)

Gabon (French)

Congo (Rep) Brazzaville (French)

Rwanda (Kinyarwanda/English/French)

Burundi (French/English/Kirundi)

Western Sahara (Arabic/Spanish)

Asia

Tajikistan (Tajiki)

North Korea (Korean)

Central America

Nicaragua (Spanish)
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Rasanathan et al. (2014) as well as more attention being given
to immediately treatable causes of child visual impairment
such as cataract and uncorrected refractive error (Naidoo et al.,
2020)

Another important reason for low use of the website in SSA
would include barriers to internet access. Although mobile

phone usage is common throughout Africa with its extensive
3G network, gaining access to internet data is expensive, while
‘surfing’ the internet is a luxury few can afford. The small
handful of countries in SSA that have never accessed the CVI
Scotland website are largely francophone and thus less likely
to access an English language website. The users in SSA
accessing the site do tend to use mobile devices rather than
desktop computers or tablets. This should be taken into
account in the design and layout of the website in the
future, as efforts are made to increase traction in SSA, as
CVI owing to perinatal brain injury due to prolonged labour is
undoubtedly a significant issue in this region which needs to
be addressed (Duke et al., 2019).

We have also understood the user’s interaction through the
website with surprising results. What we did not expect to find
in the analysis was the number of page views of certain content
areas. “LOOK,” which is CVI Scotland’s reading application,
was one of the most frequently accessed web pages along with
its supplementary pages, indicating a user led need for a
greater resource to deal with the impact of CVI upon
reading. This finding accords with the findings of Tsirka
et al. (2020) who have ascertained through subjective
feedback from parents, that strategies relating to reading
(and navigation) were the most beneficial for the parents
supporting their child with CVI, who reported that they
wished they had learnt more about reading and intervention
strategies earlier. If this finding is corroborated by further
research, that indeed reading intervention and improvement
strategies are what parents and professionals are seeking, then
this has significant implications for future educational and
habilitational approaches.

We also elicited a high level of engagement with topic areas
such as visual acuity, visual fields (and lower visual field) and
visual neglect. There may be a variety of reasons for this, for
example, when a child visits a medical eye professional a general
eye examination may take place in which an examination of basic
visual functions including acuity and visual fields as well as
refraction is carried out (Pehere and Jacob 2019; Lueck and
Dutton, 2015; Corn and Erin 2010). This can be one of the
first times that parents hear of these ophthalmic terms and are
perhaps seeking further understanding of their meaning and
significance (Rahi et al., 2003). While this is an inference, these
data suggest that more information about these basic terms needs
to be given, either at the clinic or through community/education
work, to cater for this need (Paranjpe et al., 2016).

Similarly, the high usage of the search terms, “What is CVI”
and “Understanding CVI” also suggests that users are seeking to
gain an initial understanding of what CVI is, rather than going
into more detail about the nature and impact of CVI, which is
afforded by other less used pages of the website. This observation
corresponds with the identity of the ‘quick fact and skimmer’
users’ described by Pang et al. (2016). While we cannot determine
whether these search terms were entered by children, parents or
professionals, it is clear that such users (whosoever they are) have
a need of such basic information. One possible solution to this
issue is to provide an information leaflet about CVI, as well as
details of the referral process to specialist support and provision,

TABLE 7 | Difference of the type of device used to access CVI Scotland
internationally, showing total usage percentage of each group of devices by
region. Desktop includes laptop computers. Mobile includes all mobile/cell phone.

Type of device used Primary %/# Secondary %/# Tertiary %/#

Americas

Northern America Desktop Mobile Tablet
57% 21,175 38% 14,063 5% 1976

South America Desktop Mobile Tablet
51% 271 47% 248 2% 9

Central America Desktop Mobile Tablet
52% 63 44% 53 4% 5

Caribbean Desktop Mobile Tablet
51% 38 43% 32 5% 4

Europe

Northern Europe Mobile Desktop Tablet
46% 11,809 46% 11,601 8% 11,601

Western Europe Desktop Mobile Tablet
65% 1,331 30% 607 5% 116

Southern Europe Desktop Mobile Tablet
55% 533 39% 374 6% 58

Eastern Europe Desktop Mobile Tablet
60% 399 47% 245 3% 20

Africa

Southern Africa Mobile Desktop Tablet
55% 212 38% 145 7% 29

Northern Africa Mobile Desktop Tablet
54% 133 45% 111 1% 3

Western Africa Mobile Desktop Tablet
61% 77 35% 44 4% 6

Eastern Africa Mobile Desktop Tablet
56% 73 43% 56 1% 2

Middle Africa Mobile Desktop —

73% 8 27% 3 —

Asia

Southern Asia Mobile Desktop Tablet
60% 1,058 37% 662 3% 43

Southeast Asia Mobile Desktop Tablet
54% 856 43% 680 3% 45

Eastern Asia Desktop Mobile Tablet
50% 717 48% 689 2% 29

Western Asia Desktop Mobile Tablet
54% 589 43% 468 3% 38

Central Asia Desktop Mobile —

55% 11 45% 9 —

Oceania

Australasia Desktop Mobile Tablet
55% 3,096 35% 1978 10% 593

Melanesia Mobile Desktop —

60% 6 40% 4 —

Polynesia Desktop — —

100% 1 — —
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at the time of diagnosis or suspected diagnosis. This approach has
been shown to provide an effective channel for sharing
information about CVI as it has been with other diseases
(Heyns et al., 2021; Bester, et al., 2016; Rees et al., 2003).

We had expected to see more referrals to the CVI Scotland
website from known social media platforms such as Facebook,
Twitter, and Instagram, which are linked to google analytics.
However we found that in contrast to the results of other
similar research (Smailhodzic et al., 2016), that social media
was one of the least frequent mechanism of referral to the
website. Rather, users tended to directly type into a web
browser the address of CVI Scotland. This would
correspond with returning users either bookmarking the
website, or remembering the address directly. It has been

reported that 65 out of 180 countries have blocked or heavily
restricted access to social media in the past 6 years and that
Asian and African nations have done so the most Armstrong
(2021), which may have contributed to this result. However,
given the fact that the majority of users access the website in
English, the blocking of social media may not have had a
significant effect on overall access. These results highlight that
before investing in social media for information websites like
CVI Scotland, a more nuanced understanding of user access
may be required.

As a result of this research several key developments will take
place for the CVI Scotland website. The home page of the website
has already been redesigned as a result of this analysis which
showed every month thousands of new users were visiting the
website for the first time, and most landing on the home page.
The detrimental effects of user frustration when trying to access
health information were highlighted by (Finney Rutton et al.,
2019); Fareed et al. (2021), with evidence suggesting this
frustration can lead to a greater divide between those gaining
the benefits of health information, and those who do not. To aid
easy navigation the homepage is much simpler, with multiple
options to help the new user find what they are looking for,
including a short video tour of the website. The most used pages
are being reviewed and updated. CVI Scotland had previously
only used GA to track users and countries. CVI Scotland realised
the benefits for future analysis, of more detailed information
about the race, lifestyle and education of their users, compared to
their country and what they are accessing on the website, and as
such additional research will be developed to collect this data.

Future plans include accessibility options, focusing on
affordability for populations, particularly in SSA where mobile
phones are used but data is very expensive. By creating a data-
light option, ensuring affordability of access through mobile data
connectivity, it is hoped to increase more awareness of CVI in
these regions. Other plans may include non-digital formats,
including leaflets and guides for free distribution.

LIMITATIONS

There are some key limitations to usingGoogleAnalytics as a vehicle to
determine user interest in CVI. The first is that Google does not track
everything that happens on the CVI Scotland website, so the numbers
given need to be treated as approximations. With increasing concern
over the past decade, in how Google specifically, and the Internet in
general, uses and tracks personal data, awareness of how to opt out of
Google Analytics has grown considerably. Users may therefore be
blocking cookies or switching off JavaScript on their web browser
rendering Google Analytics unable track the behaviour of visitors to
CVI Scotland, which would cause under reporting of user data. Finally,
there is a chance that some of the data will have been over reported, in
that Google Analytics cannot guarantee that it has excluded all “bot”
activity such as search engineweb crawler/spiders that are used to index
the context of CVI Scotland for search engine results, despite the setting
to remove known bots and spiders being activated.

With the average user time on the website being only a few
minutes, reflecting ‘quick fact seeking strategy’ it is important to

TABLE 8 | Content Pages and Number of Page Views accessed by users over a
4 year period.

Titles of content
pages accessed

Total
page views
(4 Years)

Visual Acuity 9,536
LOOK Reading Tool 9,492
COOL Colour Learning Tool 5,367
CVI Classifications 5,187
CVI Meltdowns 4,963
CVI Scotland: About Us 4,904
The Lists (For Profiling Individuals with CVI) 4,357
Visual Neglect & Visual Inattention 4,245
LOOK (Reading Tool) introduction 4,178
Simultanagnosia Spectrum 4,053
Lower Visual Field Impairment 3,734
First Read This (Introduction) 3,540
Facial Recognition 3,404
LOOK Reading Using Recognition 3,316
Colour & Contrast Sensitivity 3,202
Light Gazing 3,200
The Visual Field 3,092
Introduction (to What Is CVI? Understand) 3,073
Three Rights (to learning, independence and social
confidence)

2,842

(Understanding) Movement 2,831
Colour 2,712
Dorsal Stream Dysfunction (introduction) 2,502
Cerebral Auditory Impairments 2,335
The Visual Image (Introduction) 2,305
Clutter 2,226
The Image (the picture the brain creates) 2,127
LOOK Newsletter 2073
Looming (and Frights) 1987
Lesson 1 Introduction 1913
Simultanagnosia Spectrum Mixer Board 1874

TABLE 9 | Average Duration per session by type of user.

User type Average session duration

New Visitor 2.51 min
Returning Visitor 5.49 min
Average Duration 4.07 min
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ensure that information is packaged in small ‘bitesize’ pages. The
course of Lessons teaching CVI were designed with this in mind,
and each comprises a short video tutorial, typically being
3 minutes long, with a short complementary website page
providing further explanation.

CVI Scotland continues to grow, attracting three to four
thousand users a month of whom around a quarter are
returning users. With over six hundred pages to choose from,
the facility to simply navigate the website is extremely important,
particularly from the home page, where the majority of new users
initially “land”.

CONCLUSION

Through the analysis of GA our specific research question has
been answered. We have found that the CVI Scotland website is
an ongoing, dynamic and responsive globally visited resource,
created through international collaboration among the authors.
However, it is clear from this study of user access, that there is a
need for more information and resources on visual impairment
generally and CVI specifically. Public awareness of CVI does
appear to be growing, and this growth is reflected in the usage of
the CVI Scotland website over the 4 year period it has been in
operation as an open freely accessible website. Geographical
variation in location of users suggests that a focus of attracting
users in lower economic countries and in particular SSA should
be a future focus and to ensure the site is accessible on mobile
phones using minimum data. Educational websites are often the
first port of call for people trying to understand a given diagnosis,
and this is no different for CVI.
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