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Abstract
Purpose: Tele-eyecare is a form of tele-healthcare that engages in delivering eye care services to patients
using telecommunications technology. This study aimed to assess the knowledge and attitude towards

tele-eyecare among optometry students.

Methods: A convenience sampling technique was used to distribute pre-tested questionnaires to 268
students in pre-clinical and clinical classes of the Department of Optometry, University of Benin. The
characteristics of the respondents were displayed using percentages and tables. The association between

knowledge, attitude, and characteristics of respondents was tested using the Chi-square test.

Results: Among the respondents, 56.7% were females while 43.3% were less than 25 years of age. The
majority of the respondents (92.6%) indicated that tele-eyecare involved the use of information and
communication technology to provide eye care services. 86.6% of respondents believed that tele-eyecare
can improve the quality and accessibility of eye care services while 75.4% agreed that tele-eyecare would
benefit future eye care providers. Furthermore, 65% of respondents were interested in getting training on
tele-eye care, age, gender, and year of study influenced the knowledge and attitude of the respondents
(p<0.05).

Conclusion: The majority of the participants demonstrated good knowledge and a good attitude towards
tele-eyecare, however, there is a need to close the tele-eye care knowledge gap among clinical optometry

students.
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Introduction sector including the healthcare sector with the

younger generation having more proficiency in

Recent advancements in telecommunication . s
technology compared to the older generation.

technologies have resulted in changes in every

1. Beheshti L, Kalankesh LR, Doshmangir L, et al. Telehealth in Primary Health Care: A Scoping Review of the Literature. Perspect Health Inf Manag. Winter 2022;19(1):1n.

2. Biruk K, Abetu E. Knowledge and Attitude of Health Professionals toward Telemedicine in Resource-Limited Settings: A Cross-Sectional Study in North West Ethiopia. J Healthc Eng.
2018;2018:2389268. doi:10.1155/2018/2389268.

3. Pathipati AS, Azad TD, Jethwani K. Telemedical Education: Training Digital Natives in Telemedicine. J Med Internet Res. 2016;18(7):¢193. doi:10.2196/jmir.5534

Odigie et al 34 INOA.2024;26(2): 34 - 42



Telehealth is the application of information
and communication technologies (ICTs) for the
delivery of health services where there is physical
separation between healthcare professionals
and/or patients usually over various distances."
It is made up of health surveillance, education,
intervention, promotion, monitoring, and
remote admissions.”® Barriers can occur when
attempting to physically deliver healthcare
services to far distant regions in different parts
of the world, telehealth can overcome this
challenge by providing services to hard-to-reach
areas thereby bridging the gap between the care
provider and the recipient."” The achievement
of these services depends on understanding
the knowledge, attitude, and expertise of the
Although

benefits are associated with telehealth care,

. . 2
professionals involved. several
certain concerns such as privacy, wrong use
of information, and security risks are still in
existence posing a significant menace to its

reliability."

Tele-eye care is an aspect of tele-healthcare that
deals with the provision of eye care to patients
through the process of telecommunication
technology and the use of digital medical
equipment. The application of tele-eyecare
includes access to eye care providers for
patients living in remote regions, diagnosis, and
monitoring of ophthalmic diseases, in addition

to distant learning. A study conducted among
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optometrists in Trinidad and Tobago revealed
there was reduced knowledge but good attitudes
towards tele-eye care among the participants.’
As the incorporation of technologies continues
to advance in patient care, students in
healthcare-related fields must be exposed to this
modality of care during their training programs
in universities as they will likely be utilizing

! Therefore, the aim of

them in the future.
this study was to integrate the latest research
data concerning the knowledge and attitude of

optometry students to tele-eye care.

MATERIALS AND METHODS

The research was cross-sectional study in
nature and was conducted in the Optometry
Department, University of Benin, Benin City
between July-August 2022. Pre-clinical and
clinical optometry students across three years of
study (400 through 600) were selected using the

convenience sampling technique.

Ethical Consideration

Ethical approval was obtained from the Research
and Ethics Committee of the Department of
Optometry, University of Benin with an ethical
approval number EC/UBEN/LSC.OPT/22/135
The study was carried out in line with the

Declaration of Helsinki.

Procedure

A pretested and modified questionnaire was
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distributed to all the participants after obtaining
informed consent forthe study. This questionnaire
was simplified for easy understanding and
distributed manually to all respondents. The
questionnaire broadly covered three sections.
The first section sought demographic data
wherein the participants had to choose by ticking
the range of options that best suited them. The
second and third sections had seven and ten
components respectively and were structured
to assess the level of knowledge and attitude
towards tele-eyecare among students attending
Optometry schools as adopted from previous

9-10,1

studies.”™"” Knowledge was defined by how
the participants had an overall understanding of
what tele-eye care was all about. The attitude
was defined by how the participants felt towards
tele-optometry and the reasons why they would

like to adopt it.

Data Analysis

Data collected from these questionnaires were

analyzed using Statistical Package of Social
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Science (SPSS) computer software version
22.0, the results were presented in frequencies,
percentages, and tables. The chi-square test
was used to determine the association between
variables, and statistical significance was set at

a p-value <0.05.

RESULTS
A total of two hundred and sixty-eight (268)

respondents answered the questionnaires on
their knowledge and attitude towards tele-eye

care. The mean age of the respondents was
20.1+ 12.2 years.

Table 1 shows that of these 268 respondents,
116 (43.3%) were males and 152 (56.7%) were
females. One hundred and seventy-six (65.7%)
were below 25 years, 76 (28.4%) were between
26 and 30 years and 16 (6.0%) were above
30 years. One hundred and eight (40.3%), 54
(20.1%) and 106 (39.6%) were in 4th, 5th and 6t

year, respectively.

Table 1: Demographic distribution of respondents

Item Groups Frequency Percentage (%)
Sex Male 116 43.3
Female 152 56.7
Age <25 years 176 65.7
26 — 30 years 76 28.4
> 30 years 16 6.0
Year of study 400 level 108 40.3
500 level 54 20.1
600 level 106 39.6
9 Ezinne NE, Anyasodor AE, Bhattarai D, et al. Knowledge, attitude and perception of optometrists in Trinidad and Tobago towards teleoptometry. Heliyon. 2023; 9(2): 13686
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Table 2 summarizes the knowledge of respondents of tele-eyecare. The majority of the respondents
(89.6%) either agreed or were neutral about tele-eyecare being a remote delivery of eyecare
services, while 0.7% disagreed that it is the use of information and communication technology to
provide eye-care services. A majority of the respondents (91.8%) also agreed or were neutral about
tele-eyecare being eye consultation provided by eyecare providers over phone and text messages as
compared to 4.4% who disagreed with tele-eye being eye care providers consultation using phone
and text messages. Few of the respondents (7.5%) disagreed that tele-eye care was the education
of patients and eye care providers on managing eye problems. The majority of the respondents
(73.9%) disagreed or were neutral about tele-eyecare meaning using the internet to search for their
symptoms and conditions by patients.

Table 2: Knowledge of tele-eye care by respondents

S/N  Item Responses
SD D N A SA
n (%) n (%) n (%) n (%) n (%)

1. It is the remote delivery of eye 4(1.5) 24 (9.0) 46 (17.2) 134 (50.0) 60 (22.4)
care services

2. It is the use of information and 2(0.7) 0 (0.0) 18 (6.7) 132 (49.3) 116 (43.3)
communication technology to
provide eye care services

3. Exchange of information 2(0.7) 20 (7.5) 52 (19.4) 120 (44.8) 74 (27.6)
between eye-care providers

4. Eye care providers consultation 6 (2.2) 6(2.2) 54(20.1) 118 (44.0) 84 (31.3)
over phone and text message

5. Online interaction between 2(0.7) 8 (3.0) 16 (6.0) 136 (50.7) 106 (39.6)
patients and eye care providers

6. The education of patients and eye 4 (1.5) 16 (6.0) 50(18.7)  112(41.8)  86(32.1)
care providers on managing eye
problems

7. Patients using the internet to 38(14.2) 78 (29.1) 82 (30.6) 48 (17.9) 22 (8.2)
search for their symptoms and
conditions

SD - Strongly disagree; D — Disagree; N — Neutral; A — Agree; SA — Strongly Agree

Table 3 shows that 94.1% of respondents agreed to or were neutral towards the idea of tele-eyecare
improving the quality and accessibility of eye care services, while 84.4% of the total respondents felt
it was a safe and convenient way of managing patients. About half of the respondents (50.7%) agreed
or were neutral about tele-eye care partially replacing face-to-face consultation in the future. 95%
of the respondents agreed or were neutral about tele-eyecare saving a lot of time (95.5%) reducing
the quality of patient care (76.9%); 72.3% agreed that tele-eyecare endangered confidentiality
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(72.3%), improving eye care provider-patient relationship (85.1%) and 79.1% reducing unnecessary
referrals and cost of patient care delivery (79.1% ). Majority of the respondents agreed or were
unsure that tele-eye care in undergraduate studies would benefit future eye care providers (94.1%)
while few of the respondents (9.7%) had no interest in tele-eye care training.

Table 3: Attitude towards tele-eye care by respondents

S/N  Item Responses
SD D N A SA
n (%) n (%) n (%) n (%) n (%)

1. Tele-eye care can improve the 4(1.5) 12 (4.5) 20 (7.5) 124 (46.3) 108 (40.3)
quality and accessibility of eye
care services

2. Tele-eye care is a safe and 10 (3.7) 32 (11.9) 80(29.9) 100(37.3) 46(17.2)
convenient way of managing
patients

3. Tele-eye care can partially 54 (20.1) 78(29.1) 58 (21.6) 64 (23.9) 14 (5.2)
replace face-to-face consultation

4. Tele-eye care saves a lot of time 4 (1.5) 8(3.0) 56 (20.9) 136 (50.7) 64 (23.9)

5. Tele-eye care reduces the quality 16 (6.0) 46 (17.2)  86(32.1) 76 (28.4) 44 (16.4)
of patient care

6. Tele-eye care endangers 20 (7.5) 54 (20.1) 74 (27.6) 92 (34.3) 28 (10.4)
confidentiality

7. Tele-eye care will improve 8 (3.0) 32 (0.0) 80(29.9) 104 (38.8) 44 (16.4)
the eye care provider-patient
relationship

8. Tele-eye care will reduce 8(3.0) 48 (17.9) 78 (29.1) 108 (40.3) 26 (9.7)
unnecessary referrals and cost of
patient care delivery

9, Tele-eye care in undergraduate 2(0.7) 14 (5.2) 50 (18.7) 126 (47.0) 76 (28.4)
studies would benefit future eye
care providers

10.  lam interested in getting training 12 (4.5) 14 (5.2) 68 (25.4) 94 (35.1) 80 (29.9)

on tele-eye care

SD — Strongly disagree; D —Disagree; N —Neutral; A — Agree; SA — Strongly Agree

The relationship between the age groups of respondents and knowledge of tele-eyecare was tested
using the Chi-Square test as shown in Table 4. The majority of the respondents had good knowledge
of tele-eyecare. There was also a statistically significant association between age (p=0.002), gender,
year of study (p=0.000), and knowledge of the respondents to tele-eyecare services (p=0.000)
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Table 4: Association between demographic factors and knowledge

Response

Good Poor e P-value
Age 66.312 0.002*
<25 years 168 8
26 — 30 years . 2
> 30 years 14 2
Gender 47.936 0.000*
Male 116 0
Female 140 12
Year of study 82.075 0.000*
400 level 102 6
500 level 52 2
600 level 102 4

The respondents' attitude to tele-eyecare was tested for significance as shown in Table 5. The
majority of the respondents had a good attitude towards tele-eye care. There was also a statistically
significant association between age (p=0.000), gender(p=0.001), year of study, and attitude of the
respondents towards tele-eye care services (p=0.001).

Table 5: Association between demographic factors and attitude

Response

Good Poor 12 P-value
Age 92.405 0.000%
<25 years 158 18
26 — 30 years 70 6
> 30 years 14 2
Gender 50.456 0.001*
Male 104 12
Female 138 14
Year of study 77.553 0.001*
400 level 94 14
500 level 52 2
600 level 94 12
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DISCUSSION

Telehealth is an emerging tool that provides new
alternatives to patient care,” tele-eye care can
bring about a reasonable adjunct to in-person
optometry services.* As far back as 2007, Hom
and Chous" proposed tele-health as a reliable
adjunct in the event of a pandemic, 12 years later,
its uptake can still be described as below par.”
The prerequisites for successfully integrating
this new tool are knowledge, attitudes, and
acceptance of tele-eye care among optometrists.
Barriers to telehealth were not sought in this
study, however multicenter large-scale studies
suggestthat work-schedulerigidity, clinical skills
and patient acceptability have been mentioned."
The lack of proper guiding framework for use
also contributes to perceived timidity among

health care systems towards tele-health uptake."’

In this study, the majority of the respondents
(72.4%) stated that tele-eyecare was the remote
delivery of eye care services. This was lower
than the
(84.1%)

(84.8%),”"” however, a study conducted in Nepal
revealed that fewer medical students (34.5%)

results obtained by optometrists

and mental healthcare providers

thought telemedicine was the remote delivery of

healthcare services which was in contrast to the
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finding in this study.”

86.6% of the respondents in this study indicated
that tele-eye care can raise the standard and
accessibility of eye care services though many of
them also expressed worries about the potential
for medical errors and were not confident in
the diagnostic results attained through tele-
eyecare.”” This makes sense given that a lot of
optometry procedures involved performing a
group of tests which may rely on the availability
of equipment, the accuracy of images acquired,
and the interpretation of the results, and some of
these may not be attainable with the application
of tele-eyecare.” Factors prognostic for better
tele-health outcomes however include low cost,
ease of use and instrument training."” There are
however areas where there is a serious paucity
of optometrists and it is important that tele-
medicine contributes to healthcare delivery

. 21,22
in these areas.

In Nigeria where many rural
areas do not have adequate healthcare facilities,
telemedicine may be preferred because it
eliminates the hurdles associated with traveling
for medical care for those living in rural areas,
and for patients who may have restricted
mobility thereby enhancing accessibility to

23 . 20 . . .
care.” Steindal et al.” reviewed studies in
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telehealth and opined that this technology
statistically improved patient wellbeing and
quality of life.” Similar results were obtained
in a study out of Trinidad and Tobago, where
87.3% of respondents believed it would improve

the practice of optometrists.’

Majority  of  the (74.6%)
acknowledged that tele-eye care saved time,
while 44.8% and 44.7% believed that it reduced

the quality of patient care and endangered

respondents

confidentiality respectively.  This response
was similar to the result obtained among
medical students, where 64.9% agreed that
telemedicine saved time, but contrasted with
the result obtained by optometrists and mental
health providers, where only 1.6% and 22.7%,
respectively, agreed that telemedicine saved

»2" Another study"” found that it was not

time.
suitable for emergencies and did not guarantee

confidentiality.

About half of the respondents in this study
(55.2%) agreed that improved patient-provider
communication will result from tele-eyecare.
Cegarra-Sanchez et al.”* showed in their study
on the

that tele-health positively impacts

ability to disseminate useful health information
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studies

that investigated the usefulness of
teleconsultations in primary care and reported
that for many people using primary care and
mental health services, teleconsultations with
the phone or videoconference can serve as a
useful substitute to face-to-face consultations.
In contrast, only 9.5% of respondents in another
study recommended it for clinical consultation.’
Additionally, a study” conducted in Saudi
Arabia examined patient satisfaction with the
application of telemedicine in the course of
the COVID-19 pandemic and discovered that
older study participants preferred face-to-face
consultation over telemedicine.” This may be a
result of the necessity of the older generation
to engage in face-to-face interaction to converse
about more sensitive topics and to verbally and

nonverbally express all of their worries.”

Sixty-five percent of respondents showed interest
in tele-eyecare training in this study. This was
slightly lower compared to the findings obtained
in similar studies from eye care providers,
health science students, and optometrists, where
82.0%, 90.9% and 71.4% of their respective
respondents were willing to either participate or
incorporate telemedicine in their practices.”™

A comparative study on tele-health mediated

to counter potentially dangerous clinical o e )
i .. ) low vision rehabilitation compared to in-

knowledge from spreading. Similar to this, are
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person therapist-led management showed that
outcomes were similar between the two groups
with the tele-rehabilitation patients less likely to
abandon their management.” This should serve
as an encouragement for eye care providers to

scale up tele-health services.

Overall, 95.5% of the respondents had good
knowledge of and good attitude towards tele-
eyecare in this study, the knowledge levels of
the respondents varied by sex, age, and year
of study. Only females (12) had inadequate
knowledge of tele-eye care, according to their
sex in contrast to a study” that indicated that
women were more likely to attend conferences,
meetings about telemedicine

speeches, or

technology to learn more about health-related

CONCLUSION
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topics. Another study” that examined adults
aged 18 to 34 in Manila, Philippines, during the
COVID-19 pandemic, discovered that women
had higher mean knowledge scores than men in
telemedicine. Based on gender, fewer males had
poor attitudes towards tele-eye care. This was
similar to another report in which males had a

better attitude toward telemedicine."”

Limitations

This study had some limitations viz;

1. Some respondents did not fill out the

questionnaires

2. Some of the forms were incomplete and
discarded.

Out of the 268 respondents interviewed in this study, the majority of them had good knowledge

and a positive attitude towards tele-eyecare. In addition, many respondents also believed that tele-

eyecare in undergraduate studies would benefit

future eye care providers. Dedicated courses on

tele-eyecare, covering its principles, technologies, and ethical considerations can be integrated

into the optometry school curriculum. Research opportunities that inspire students to participate

in projects associated with tele-eyecare can foster a deeper understanding of its applications and

challenges. By implementing these recommendations, universities can enhance the knowledge and

attitude of their optometry students toward tele-eyecare, preparing them for the evolving landscape

of healthcare delivery.
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