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ABSTRACT

Background: The COVID-19 pandemic has led to the rapid adoption of telemedicine in the Philippines; however, there is limited
empirical evidence about how physicians and patients view this new form of care.

Objective: Our main objective is to evaluate Tele-Ophthalmology for the Management and AssessmenT of Ophthalmic Symptoms
(TOMATO), a tele-ophthalmology program implemented in a national tertiary eye referral center in the Philippines. We specifically aim
to evaluate the patient characteristics, patient satisfaction, and ophthalmologists' perception of TOMATO telemedicine for eye care.
Methodology: We employed a prospective, cross-sectional, questionnaire-based study among patients and physicians who participated
in TOMATO during the study period.

Results: A total of 10,551 patients consulted TOMATO, from January to December 2021, with cataract as the most common diagnosis.
During its pilot implementation, TOMATO received a low satisfaction rate of 33% among patients due to numerous barriers to its use,
including technical and interpersonal problems. Filipino ophthalmologists had good knowledge and a positive attitude towards the use
of TOMATO, with a mean score of 3.53 out of 5.

Conclusions: Tele-ophthalmology is a promising technology for improving access to eye care in the Philippines, but there are still some
challenges that need to be addressed, such as improving the user experience, ensuring data security, and training future

ophthalmologists in its use.

Introduction

The coronavirus disease 2019 (COVID-19) pandemic has led to major
changes in public health policies by promoting physical distancing and home
quarantine measures to prevent viral transmission. These policies have led to
the reduction of patient volumes, cancellation of elective surgeries,
enhancement of personal protective strategies in the clinics, and rapid adoption
oftelemedicine consults[1].

To continue the delivery eye care while enhancing clinic safety, the
Department of Ophthalmology and Visual Sciences (DOVS) of the Philippine
General Hospital (PGH) implemented the Tele-Ophthalmology for the
Management and AssessmenT of Ophthalmic Symptoms (TOMATO). In this
telemedicine program, patients desiring to consult will request an online
appointment through the Online Consultation Request and Appointment
(OCRA) system of PGH (https://pghopd.up.edu.ph/). From OCRA, patients
with eye complaints will then be triaged to TOMATO, where a senior
ophthalmology resident, fellow, or medical specialist will communicate with
the patient on his desired schedule for a virtual consult. TOMATO provides
direct and real-time tele-ophthalmology encounters using voice or video calls
in history taking and remote physical examination. This virtual consult may
further be supplemented by pictures of the affected eye, taken using the
patient's mobile phone. Details of the consult will be securely documented
and stored using the Computerized Registry of Admissions and Discharges
(RADISH), the electronic medical record system of PGH. Patients diagnosed
with benign eye conditions will then be given medical advice and an
electronic prescription if warranted. On the other hand, those with urgent
concerns will be asked to secure an appointment for a face-to-face
consultation at the nearest eye clinic or in PGH.

Given that ophthalmology relies greatly on visual images for screening,
diagnosis, treatment, and monitoring of disease, the use of digital imaging
and telemedicine may offer an alternative avenue to provide effective clinical
care[2]. Numerous studies have shown that tele-ophthalmology is similar to
face-to-face consults in terms of clinical outcomes[3—5], but offers the
advantage of increasing patient access[6,7] and increasing patient
satisfaction [8,9] while lowering patient cost[10,11].
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From a health human resource perspective, tele-ophthalmology protects
clinicians by minimizing coronavirus exposure. Although the virus is largely
transmitted by respiratory droplets, the ocular surface is thought to play a role in
transmission as well. Conjunctivitis has been described as an early
manifestation of COVID-19, preceding pneumonia by a few days[12].
Furthermore, severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
was detected in the conjunctival secretions of patients with COVID-19 and
conjunctivitis, suggesting infectivity through this route[13]. While the risk of
transmission through the tears may be low[ 14], the proximity needed to conduct
a thorough slit-lamp and fundus examination may still put ophthalmologists at
higher risk for droplet-borne infection with SARS-CoV-2[15].

Despite these advantages offered by tele-ophthalmology, this technology has
not been fully adopted for large-scale implementation in the country. One of the
major obstacles to the widespread use of tele-ophthalmology is the lack of
compelling evidence that its use will improve routine medical care in a cost-
effective way[16]. This problem is particularly pertinent to developing countries
like the Philippines, where sparse resources must be used wisely. Furthermore,
there is limited empirical evidence about how physicians and patients view this
new form of care and how it affects overall health system use[17].

This study aims to evaluate the Tele-Ophthalmology for the Management
and AssessmenT of Ophthalmic Symptoms (TOMATO), the telemedicine
program implemented by the Department of Ophthalmology and Visual
Sciences of the Philippine General Hospital from January to December
2021. Specifically, we aim to (1) describe the demography, common chief
complaints, diagnoses, and outcomes of patients who consulted using
TOMATO, (2) determine patient satisfaction and barriers in the use of
TOMATO, and (3) determine ophthalmologists' knowledge and perception
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towards the use of TOMATO. To our knowledge, this is the first study to
implement and evaluate a tele-ophthalmology program for primary
ophthalmic care in the Philippines. The telemedicine services of the hospital
continued for the whole duration of the pandemic.

The results of the study may establish the utility of tele-ophthalmology in
the country, as well as understand patient and physician barriers that prevent
its optimal utilization. These may help shape guidelines and policies for
large-scale implementation of tele-ophthalmology in the Philippines, thereby
making quality eye care accessible for Filipinos especially in the era of the
COVID-19 pandemic and beyond.

Methodology

Study Design and Setting

The study employed a single-center, cross-sectional prospective design. It
was done from January to December 2021 at the DOVS PGH where
TOMATO is currently being implemented.

Study Participants

Patients with ophthalmic complaints who consented to undergo TOMATO
consultation were the target population. Furthermore, ophthalmologists
from DOVS who performed virtual consultations during the study period
were included in the study.

For the inclusion criteria, all consults received using TOMATO from
January to December 2021 were eligible for inclusion. For patients with
more than one video consultation, only their first encounter will be
considered. General Clinic (GC) consults were considered as first
encounters. Patients initially seen at the GC and subsequently referred to any
subspecialty clinics were considered second encounters, and were therefore
excluded. Patients aged <18 years were needed to be accompanied by their
legal guardian during the conduct of the virtual examination. On the other
hand, physicians must have performed tele-ophthalmology services for at
least one month before they can participate in the research.

For the exclusion criteria, patients who did not have a valid ophthalmic
complaint or those mistriaged to TOMATO were excluded from the analysis.
Informed consent was an absolute requirement for study participation, and as
such, patients and physicians without consent were likewise disqualified.
Furthermore, participants who cannot recall their first encounter with
TOMATO services were excluded.

Study Procedures

Patient characteristics in terms of demography, common chief complaints,
diagnoses, and outcomes of patients who consulted using TOMATO from
January to December 2021 were documented and analyzed.

To assess patient satisfaction, we employed a prospective cross-sectional
questionnaire-based study among patients who consulted TOMATO during
the study period.

Randomly selected participants were contacted by an investigator
independent from the consultation in the days following their TOMATO
consultation (three days, at most). A translated pre-validated questionnaire
was administered via telephone. For patients > 18 years old, they had to
verbally agree to the Informed Consent for Adult Patients. (For patients < 18
years old, they had to be accompanied by their parent/legal guardian during
the survey. The parent/guardian answered the survey on the patient's behalf.
He/she had to verbally agree to the Informed Consent for Pediatric Patients
or to the Assent Form, as appropriate.

Finally, to assess the perception and knowledge of ophthalmologists
towards TOMATO, we conducted a prospective cross-sectional
questionnaire-based study among all PGH DOVS ophthalmologists who
performed TOMATO services during the period between January and
December2021. Informed consent was a prerequisite before the survey.

Measurement tools and data collection

A previously validated Filipino version of the Patient Satisfaction
Questionnaire (PSQ18)[18] was used to measure levels of patient
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satisfaction. The questionnaire contained 18 closed-ended questions with five
points answers on the Likert scale evaluating seven aspects of satisfaction: (1)
general satisfaction, (2) technical quality, (3) interpersonal manner, (4)
communication, (5) time spent during consult, (6) accessibility to tele-
ophthalmology screening, and (7) accessibility to an ophthalmologist when a
referral is needed. The financial aspect of satisfaction was not included in the
questionnaireas tele-ophthalmologyis delivered free in the hospital.

On the other hand, to assess physicians' perception and knowledge on the
use of telemedicine, a previously validated five-point Likert scale
questionnaire adapted from a previous study[19] was used. The scale ranged
from very low (score = 1) to very high (score = 5). The questionnaire consists
of'seven parts: (1) demographics, (2) knowledge of telemedicine technology,
(3) clinicians' perception of the advantages of telemedicine, and (4)
disadvantages of telemedicine.

For both surveys, the instruments were pilot-tested on participants (n =20
patients and n = 5 ophthalmologists). Feedback from the respondents as to
comprehension, clarity, and length, were collected. Modification of the
questionnaire was done as needed.

Informed consent was obtained before any data collection. Data collection
was performed by the investigator and co-investigator. A research assistant
was hired for data collection purposes, and access to medical records was
granted by the chief of the Medical Records Division. To maintain privacy
and confidentiality, all research personnel were asked to sign a
confidentiality agreement. They underwent training on data handling and
protection before the start of the study.

Statistical considerations

To determine the number of participants needed for our patient satisfaction
study, we employed data from previous literature which showed that 88% of
patients were satisfied with the tele-ophthalmology program in Saudi
Arabia[20]. Using the G-power program[21] for calculating the minimal
sample size with a 95% level of significance (the minimal f=0.2), and power
0f'80% (0=0.05) the minimal sample size needed isn=132.

On the other hand, for our physician survey, we employed a total
population sampling of all ophthalmology residents and fellows at the
Department of Ophthalmology and Visual Sciences (DOVS) of the
Philippine General Hospital. As of July 2020, there are 24 residents and 11
fellows, for a total sample size of n=35 ophthalmologists.

Descriptive analyses were performed. Patient demographics and
characteristics of virtual consults were described using frequency tables and
appropriate graphs. Data were expressed in terms of the actual number and
percentage. Data were analyzed using GraphPad Prism (Version 8.4.3).
Descriptive statistics in terms of mean, standard deviation, median, range, and
percentage were used to describe the characteristics of the studied sample.

Technical and Ethical Considerations

Technical approval was obtained from the Department of Ophthalmology and
Visual Sciences before the conduct of the study. Ethical approval from the
Research Ethics Board of the University of the Philippines Manila was secured
before any participant recruitment. The ethical considerations in this study were
done following the principles provided for in the Declaration of Helsinki and
the National Ethical Guidelines for Health and Health-Related Research[22].

Results

From January to December 2021, a total of 10,551 patients consulted using
TOMATO, averaging 40 patients a day, or around 200 patients per week.
Among them, 89 percent were successfully contacted using mobile phones.
The use of the mobile phone is the major mode of communication with our
tele-ophthalmology patients, supplemented by photos being sent via email,
or our official Facebook account.

However, a significant 11% of our patients, or 1 in 10, either canceled or
were tagged as no-shows, which means that we cannot successfully reach
them despite repeated attempts to call them. Usual reasons include the phone
cannot be reached, or the patient does not answer the calls after 3 attempts.

OCTOBER-DECEMBER VOL. 28 NO. 4 2024 PP. 6-10



AN ASSESSMENT OF THE TELEMEDICINE SERVICES AT A TERTIARY EYE CENTER IN THE PHILIPPINES

In terms of sex distribution, 43% of them are female, and 57% of them are
male, almost in a 1:1 ratio. In terms of age distribution, the majority of our
patients are elderly, most of which are belonging to the 55-70 age group.
(Figure 1).

= Male
m Female

Figure 1. Sex and age distribution of patients who consulted TOMATO (N =10,551)

The majority of our patients were from Manila and the nearby provinces of
Cavite and Laguna, followed by Quezon City, Pasay City, Bulacan, Taguig,
Rizal Province, Makati City, and Batangas (Figure 2).

NUMBER OF PATIENTS

Manila Cavite

Laguna Quezon City PasayCity Bulacan  Taguig Rizal Makati  Batangas

Figure 2. Top 10 locations of patients who consulted TOMATO (N=10,551)

In terms of the outcomes, cataract was the most common diagnosis of
TOMATO patients, followed by error of refraction, dry eye syndrome, and
rule out diabetic retinopathy, and hypertensive retinopathy (Figure 3).
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Figure 3. Top 5 diagnoses of patients who consulted TOMATO (N =10,551)

As for the disposition, 2/3 of the patients were advised to seek further face-
to-face consults, while 1/3 of them were deemed manageable enough to be
followed up through teleconsultation, instead of face-to-face consultation.

On the other hand, a total of 135 patients were randomly selected from the
total number of patients who availed of TOMATO services, meeting the
minimum sample size of 132. Out of the 135 patients, 56% are females and
44% are males. The average age of the respondents is 48 years old, with age
ranging from 18 to 78 years old.

Based on our cross-sectional survey, our tele-ophthalmology program only
had a 33% satisfaction rate, out of a maximum 100 percentage points.

Stratifying the satisfaction rate per domain, results showed a mean score
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Figure 4. Disposition of patients who consulted TOMATO (N=10,551)

ranging from 29% to 44% (Figure 5). The lowest score was noted on
communication, as patients had difficulty communicating their medical
concerns via voice call. The low score was also noted in interpersonal manner,
as patients find teleconsultation too impersonal, and patients feel they were
given less medical attention if consultation was done through the phone.

Accesibility and Convenience _ 36%
Time Spentwith Doctor ||| I 3

Communication 29%

Interpersonal Manner _ 29%
General Satisfaction _ 31%

0% 20% 40% 60% 80% 100%
Satisfaction Rate

Figure 5. Satisfaction rate of patients who consulted using TOMATO across
domains (n=132)

A relatively high satisfaction rate was noted on the aspect of accessibility
and convenience, as the patient no longer needed to come to the hospital for a
face-to-face visit.

The highest score was noted on the technical quality of the consultation, as
the patients felt that the physicians were very knowledgeable about the
assessment and management of their ophthalmologic complaints.

On the other hand, a total of 35 ophthalmologists participated in the study,
comprising of 24 residents, 11 fellows, with an average of 2 years of clinical
experience.

A mean score of 3.53 out of 5 was obtained using the validated
questionnaire, suggesting a high degree of knowledge and positive perception
among ophthalmologists on the use of tele-ophthalmology. Stratifying the
mean scores per domain, physicians agree regarding the necessity of
telemedicine technology in delivering health services to patients. The
majority of them are also aware of the advantages of telemedicine technology.
Physicians had the lowest score on the perception of disadvantages of
telemedicine technology (Figure 6).
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Figure 6. Physicians' knowledge and perception on the use of telemedicine
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Discussion

A significant number of patients with a total of 10,551 were seen via
TOMATO during the study period, indicating that the COVID-19 pandemic
brought about a paradigm shift towards more engagement in tele-
ophthalmology in our institution.

Comparing the total number of telemedicine consults, it corresponded to
2/3 of'the total number of FTF consults received during that year, suggesting
that the tele-ophthalmology services helped unburden the clinics from non-
urgent cases during the time of the pandemic.

Cataract, error of refraction, and dry eye syndrome were the most common
diagnoses among patients, which is consistent with the findings of a similar
local study in 2021, which showed that ophthalmologists have high confidence
in virtual diagnosis and management of the specified condition[23].

The most glaring finding in this study is the low satisfaction rate on the use of
tele-ophthalmology among Filipino patients compared to other countries
(Table 1). Similar studies done in Singapore[24], India[25], Finland[26], and
Australia[27] showed a very high satisfaction rate, ranging from 96% to 99.8%,
as opposed to our local data which only showed a satisfaction rate of 33%.

It is important to note that tele-ophthalmology modalities vary by country.
Some countries employed a combination of audio and videoconferencing during
consultations, while others may have relied solely on audio. In our setting, we
were only limited to the use of audio calls during the consultation, which may
have contributed to the low satisfaction rate compared to other countries.

Apart from the modality of the teleconsult, several barriers were identified
in the implementation of TOMATO. Technical reasons include difficulty in
sending photos of the patient's eye lesions online, as well as erratic and
unreliable phone signals during the consult.

Interpersonal reasons include the perception of patients that tele-
ophthalmology is convenient but impersonal, and physicians spend less time
doing tele-consult compared to face-to-face consults.

In terms of the physicians' knowledge and perception on telemedicine, our
participants had higher scores compared to physicians in other countries
such as Iran and Saudi Arabia (Table 2).

Table 1. Patient satisfaction in tele-ophthalmology among different countries

In a study by Ayatollahi[19] in Iran and Albarrak[28] in Saudi Arabia, they
noted that the lack of knowledge on telemedicine is one of the main factors
that could have affected their positive perception toward the technology.

In our study, on the other hand, physicians are well aware of the advantages,
disadvantages, and necessity of telemedicine, consistent with the study of
Azarcon[23], who also showed that the majority of Filipino
ophthalmologists believed that tele-ophthalmology would bring about a
positive effect in their clinical practice.

In terms of limitations, this research is only a pilot study to evaluate the
implementation of TOMATO from January to December 2021. The accuracy
of TOMATO in the diagnosis of ophthalmic symptoms were not compared to
standard face-to-face consultation. The survey component of the study were
administered to patients and physicians of the DOVS PGH, and thus, may
not be generalizable to the use of tele-ophthalmology in the country.

Conclusions

TOMATO was able to give remote eye services to 10,551 patients during
the pandemic, from January to December 2021, with cataract as the most
common diagnosis. Although ophthalmologists had positive attitude
towards TOMATO, it has a low satisfaction rating among the key
beneficiaries of the system which are the patients. Solutions to identified
barriers must be addressed adequately in order to make it an effective and
useful system.

Recommendations

Tele-ophthalmology is a promising technology for improving access to eye
care, but there are still some challenges that need to be addressed, such as
improving the user experience, ensuring data security, and training future
ophthalmologists in its use.

Dedicated telemedicine applications that are easy to use and protect patient
privacy could be very helpful. Integrating tele-ophthalmology into medical
training would also help to ensure that future ophthalmologists are
comfortable using this technology. Finally, it is important to develop low-
cost tele-ophthalmology solutions so that this technology can be accessible
to everyone, regardless of their income.

Author Year Study type n Method Patient
Satisfaction
Tan, et al. 2013 Prospective 30 Store -and -forward with real -time 97%
(Singapore) Cross -sectional audio conference
Paul, et al. 2006 Prospective 348 Rural mobile teleophthalmology 99.8%
(India) Cross -sectional unit
Tuulonen, et al. 1999 Prospective 29 Real -time teleconsultation at rural 96%
(Finland) Cross -sectional primary care center
Kumar, et al. 2005 Prospective 118 Remote teleophthalmology center 98%
(Australia) Cross -sectional
Poblete, et al. 2023 Prospective 132 Real -time teleophthalmology at a 33%
(Philippines) Cross -sectional tertiary eye center

Table 2. Physicians' knowledge and perception of telemedicine

Author Study type

Method Patient

Satisfaction

Ayatollahi, ezal. 2019 Prospective 532 Questionnaire -based survey 1.51
(Iran) Cross -sectional
Albarrak, etal. 2019 Prospective 391 Questionnaire -based survey 231
(Saudi Arabia) Cross -sectional
Poblete, etal. 2023 Prospective 37 Questionnaire -based survey 3.53
(Philippines) Cross -sectional
9
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