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Abstract:
VISION THERAPY DELIVERED THROUGH TELEMEDICINE: EVALUATION OF
PATIENT EXPERIENCE AND EFFICACY

Lakshmisahithi Rani
New England College of Optometry, 2022

Purpose

The COVID-19 pandemic has brought telemedicine to prominence. Previous studies on
telemedicine in eye care have assessed the impact of telemedicine on screening for retinal
pathologies and low vision rehabilitation. The goal of this study was to report patient
perspectives on telemedicine and to assess the efficacy of vision therapy (VT) delivery
through telemedicine during the COVID-19 pandemic.

Methods

This study was conducted at the New England College of Optometry’s VT clinic from April
2020 to March 2022. Between April and December 2020, patient perspectives on telemedicine
were collected through a telephone-based survey (16 questions) after completing at least three
virtual VT sessions. The survey asked about access to technology, prior experience with
telemedicine, the usability of the telemedicine platform, and overall satisfaction. Efficacy was
evaluated by conducting a retrospective chart review of patients who completed a majority (>
50%) of VT sessions via telemedicine between April 2020 and March 2022. Predefined criteria
were used to categorize patients with binocular vision anomalies and determine treatment
efficacy based on success/improvement in post-treatment clinical measures.

Results

Of the 27 participants that were eligible to be contacted, 23 participants (mean 19.62 years,

SD 11.06, range 9-52) completed the satisfaction survey. A majority of participants (82.6%,



n = 19) connected to their telemedicine sessions through cable internet and used a laptop
(47.8%,n=11), a tablet (21.7%, n = 5) or a smartphone (30.4%, n=7). 56.5% (n=13) and

3

43.5% (n = 10) of participants reported the audio/video quality to be “excellent” or “very
good/good” respectively. Of the 54.6% (n = 12) of participants who reported experiencing a
technical disruption, 69.2% (n = 9) reported that the disruption affected less than 5% of the
telemedicine session. Patient satisfaction was high with 65.2% (n = 15) of patients reporting
to be “very satisfied” and 34.8% (n = 8) reporting to be “satisfied”. 18 patients (mean age
18.2 years, SD 11.15, range 8-51) completed > 50% of VT via telemedicine, with a mean of
15.44 total VT sessions and a mean of 12.66 telemedicine VT sessions. Accommodative
disorders were seen in 6 patients (31.5%), saccadic dysfunction in 7 patients (38.9%), and
vergence disorders in 12 patients (66.6%) with convergence insufficiency being the most
prevalent disorder of all conditions (55.6%, n = 10). . In those with accommodative
disorders, 66.6% (n=4) were successful and 33% (n=2) improved and in those with vergence
disorders, 83.3% (n =10) were successful and 16.6% improved (n =2). 5 of the 7 patients
(71.4%) with saccadic dysfunction only met the improved criteria and two (28.6%) showed
no improvement after the VT course.

Conclusion

This study showed that the use of telemedicine for the delivery of vision therapy was
technologically viable and is met with high patient satisfaction. In addition, telemedicine was
largely effective in treating non-strabismic oculomotor anomalies in this small sample. As
the utilization of telemedicine continues, randomized clinical trials are needed to evaluate its

effectiveness in delivering vision therapy.
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1.0 General Introduction

1.1. Telemedicine

The World Health Organization (WHO) defines telemedicine as, “the delivery of health
care services by health care professionals using technology entailing the exchange of medical
information for the diagnosis, treatment, and prevention of diseases and injuries”
(Organization, 2010). The history of telemedicine dates back to the 19" century, with the use
of telegraphs, and telephones to provide medical care during war times. Modern-day
telemedicine evolved with the advancement of analog and digital communication techniques.
Since the 1950s, the development of closed-circuit television, video communications, mobile,
and satellite technologies have allowed medical personnel to interact with patients and deliver

care.

The two main methods of information transfer via telemedicine are “synchronous” and
“asynchronous” communication. The Centers for Medicare and Medicaid Services defines
telemedicine as the exchange of medical information from one site to another using electronic
communication to improve a patient’s health (Medicare & Services, 2020). In synchronous
telemedicine, live, two-way, audio and/or video communication is used to gather medical
information in real-time without time delay. Examples of synchronous telemedicine include
phone calls, and web-based or phone-based applications to establish information exchange. In

asynchronous telemedicine, information is gathered and stored in some format and sent for



expert interpretation later. Examples of asynchronous telemedicine include voice/text/email
messages, with email communication being the most common method of store-forward

communication (Craig & Patterson, 2005).

Over the past twenty years, telemedicine has been utilized across various medical
specialties. A 2018 survey of physicians in the US (Kane & Gillis, 2018) found that radiology
(39.5%), psychiatry (27.8%), and cardiology (24.1%) were the most common specialties to use
telemedicine for patient interactions. The same study also found that store and forward data
interpretation (42.7%) and video conferencing (31.6%) were the most frequently utilized
modalities used in radiology and emergency medicine respectively. Across the globe,
telemedicine services are utilized within (Pozzani et al., 2017) and across borders (Saliba et

al., 2012) in various medical specialties.

Telemedicine has advantages and limitations. Important benefits of telemedicine
include an increase in access to services and care in remote areas (Arora et al., 2013), improved
access to information for patients and healthcare personnel, and a reduction in healthcare costs
(Hjelm, 2005). Limitations of telemedicine include technological difficulties impeding the
quality of care [(Clegg et al., 2011), (Yenikomshian et al., 2019), (Bloemen et al., 2016),
(Wiseman et al., 2016)], concerns regarding privacy protection (Wiseman et al., 2015),
reimbursement limitations [(Kim & Falcone Jr, 2017), (Sood et al., 2016), (Medicare &

Services, 2020)] and malpractice concerns (Kim & Falcone Jr, 2017).



1.1.1. Utilization of Telemedicine in the US

Telemedicine has been used in many health care specialties such as emergency
medicine (Deslich & Coustasse, 2014), (Young et al., 2011), radiology (Dimmick, 2006),
oncology (Lewis et al., 2020), and ophthalmology (Mansberger et al., 2015). In the US, the
telemedicine utilization rate has been on the rise. In the first survey of telemedicine programs,
Grigsby reported that between 1994 to 1999, the number of telemedicine programs increased
seven-fold and the number of telemedicine consultations increased by 35% (Grigsby & Rigby,

2002).

A recent report to the US Congress found that between 2006 to 2016, among fee-for-
service Medicare enrollees, telemedicine utilization increased from 0.6 visits to 9.5 visits per
1,000 beneficiaries (Services, 2010). This report also found that among Medicare and
commercial plan beneficiaries, basic physician visits and mental health services were the most

utilized service types.

A 2018 study (Yu et al., 2018) on telemedicine usage in Minnesota, based on coverage
type (public versus private payers), visit type (provider-initiated, patient-initiated). Provider

type found that between 2010-2015, in metropolitan areas, the rate of telemedicine usage was



the highest among commercially insured. In contrast, in non-metropolitan areas, the rate of

telemedicine usage was the highest among people with Medicare and Medicaid.

When considering the impact of practice setting on telemedicine usage, Kane and Gillis
(Kane & Gillis, 2018) found that hospitals, multi-specialty centers, and practices with fifty or
more physicians had a greater likelihood of incorporating telemedicine. In support, a survey
by Jain et al. (Jain et al., 2020) found that about half of the hospitals in the US reported

providing telemedicine services.

The COVID-19 pandemic has brought telemedicine to prominence. During the
pandemic, clinicians adopted telemedicine to continue patient care while minimizing face-to-
face time. On March 18th, 2020, the Centers for Medicare and Medicaid Services (CMS)
recommended limiting all non-essential care due to the COVID-19 global pandemic. Hospitals
across the US reported a 4000% increase in telemedicine utilization (Schwamm et al., 2020)
during the pandemic. The WHO reported that around 58% of countries globally resorted to

telemedicine to meet health care needs (Aashima et al., 2021).

With the increased role of telemedicine in health care delivery before COVID-19 and
now, it is evident that telemedicine will play an important role in the future. Given its reliance
on technologys, it is crucial to understand what technological attributes are essential for making
telemedicine  successful. Additionally, other attributes such as patient-provider

communication, confidence, and satisfaction with telemedicine should be understood to ensure



it can be optimally utilized in the future. In the past 20 years, many research studies and
systematic reviews have evaluated telemedicine, to understand its technological feasibility
(internet, audio, video) (Bittner et al., 2018), (Luzio et al., 2004), (Holcomb et al., 2020),
provider confidence (Holcomb et al., 2020), (Bittner et al., 2018; Holcomb et al., 2020; Whitten
& Love, 2005), (Young et al., 2011) patient satisfaction (Mair & Whitten, 2000), (Aashima et
al., 2021), (Ramaswamy et al., 2020), (Tenforde et al., 2020) and overall clinical outcomes
(Ekeland et al., 2010), (Hersh et al., 2006), (Monaghesh & Hajizadeh, 2020), and (Keilty et

al., 2021).

1.1.2. Patient Satisfaction in Telemedicine

Patient-reported outcomes are a key measure of healthcare quality. While some studies
have found an association between patient satisfaction and improved outcomes (Jha & Orav,
2008) and (Knutsson et al., 2022), others have not (Schneider & Zaslavsky, 2001), (Chang &
Hays, 2006), and (Rao et al., 2006). Jha et al found a positive relationship between patient
experiences (whether they would recommend a hospital or not) and the quality of clinical care
(measured through the HQA score). Chang et al noted that while global ratings were associated
with better communication with patients, technical quality of care was not associated with
global ratings of care (technical quality of care was defined as the extent to which healthcare
services met predefined criteria). In their systematic review, Mair and Whitten (Mair &
Whitten, 2000) examined 32 studies that evaluated patient satisfaction with telemedicine using

real-time interactive video. While this review found “good levels” of patient satisfaction across



many specialties, the authors highlight methodological differences across studies (e.g., poorly
defined study criteria, small sample size, selection bias,.) limit generalizability. Another
systematic review (Whitten & Love, 2005) found that patient satisfaction is high among
patients from rural primary care practices (Made & Carle, 1999), oncology (Allen & Hayes,
1995) and dermatology (Hicks et al., 2003). However, the authors suggest the need for using

validated survey instruments to understand whether these results are generalizable.

With the increased use of telemedicine during the COVID-19 pandemic, its scope and
role in health care delivery have been studied with greater urgency. A Pubmed search using
keywords “telemedicine” and “COVID-19” yielded 8478 search results. Several studies
evaluated patient experience with telemedicine during the pandemic. Aashima et al. (Aashima
etal., 2021) conducted a review of studies that evaluated patient satisfaction in various medical
specialties. This review found that patient satisfaction with telemedicine was high regardless
of the type of telemedicine (i.e. synchronous vs. asynchronous) across many specialties. For
example, in gynecology, Holcomb et al. (Holcomb et al., 2020) reported that 99% of
participants reported that their needs were met using an audio - only prenatal visit. In an urban
medical center, Ramaswamy et al (Ramaswamy et al., 2020) found that patient satisfaction

was significantly higher for telemedicine visits (94.9%) compared to in-person visits (92.5%).

Few studies have evaluated patient satisfaction with telemedicine for rehabilitation
services such as physical therapy (Bennell et al., 2021), occupational therapy, and speech

therapy (Tenforde et al., 2020) during the COVID-19 pandemic. These services are like vision



therapy in that the sequential therapy program often consists of in-office and home therapy and
is prescribed and practiced over multiple sessions. Bennell et al evaluated patient experience
in individual and group physical therapy sessions delivered via telemedicine and found that
most patients had “moderate to high” positive perceptions about ease of technology,
effectiveness, ease of communication, and privacy for both individual and group sessions. Over
60% of patients in both session types reported interest in choosing telemedicine in the future.
Similarly, Tenforde et al found a high patient satisfaction rating with physical therapy, speech
therapy, and occupational therapy delivered via telemedicine and a “high interest” in future

telemedicine visits.

Patient satisfaction in eye care has also been previously reported. Before the COVID-
19 pandemic, several studies have evaluated patient satisfaction with telemedicine for diabetic
retinopathy screening [(Surendran & Raman, 2014), (Paul et al., 2006), (Kurji et al., 2013),
(Luzio et al., 2004), (Kumar et al., 2006; Rani et al., 2006), and (Tuulonen et al., 1999)] and
found a 94-99% satisfaction rate among patients who received tele-screening. Valikodath and
Leveque (Valikodath & Leveque, 2017) evaluated the willingness among patients towards
telemedicine for diabetic retinopathy and found that those who perceived increased
convenience and had systemic comorbidities had a higher odds of participation while duration

of diabetes and valued patient-physician relationship were associated with lower odds.

Few studies have evaluated patient satisfaction in teleophthalmology during the

COVID-19 pandemic (Newman-Casey et al., 2021), (Kang et al., 2020), and (Kothari &



Rathod, 2020). Newman-Casey et al assessed the utilization, patient satisfaction, and safety of
telemedicine at a tertiary, multispecialty eye-care practice. This study found 88% of patients
reported a high overall patient satisfaction (score of 8/10) score regardless of eye care specialty
service type. When comparing telephone visits with video conferencing, patients reported
higher satisfaction with the latter. The utilization rate for in-person visits was found to be
higher among white participants than minority participants. Kang et al. reported on
oculoplastic video consultations during the COVID-19 pandemic in the UK and evaluated
patient experience using a questionnaire. They found that 94% of patients reported ease with
joining the consultation, while 80% preferred video consultation over face-to-face

consultation.

Patient satisfaction is an important component of patient-centered care. Understanding
patient experience in telemedicine is essential for patient buy-in, and successful
implementation of and access to telemedicine platforms. Previous studies before and during
the COVID-19 pandemic report high patient satisfaction with telemedicine. In eye care,
patient-centered metrics are primarily limited to teleophthalmology screening programs. To
our knowledge, telemedicine for the delivery of vision therapy including patient satisfactory
and clinical outcomes with this care delivery model has not been explored. One goal of this
pilot study was to explore patient ratings regarding their experience with telemedicine, during
the COVID-19 pandemic. Consistent with previous studies, we hypothesize that patient

satisfaction would be high with the use of telemedicine for vision therapy.



1.1.3. Efficacy of Telemedicine

A systematic review by Hersh et al. (Hersh et al., 2006) looked at telemedicine efficacy
by measuring clinical outcomes, diagnosis, and management decisions, as well as access to
care. This review included 106 studies published between 2000 and 2004 using three methods
of telemedicine: store-and-forward, home-based, and office/hospital based. The authors
concluded that telemedicine was the most effective “in specialties for which verbal interactions
are a key component of assessment” such as psychiatry and neurology. Efficacy was mixed in

other specialties such as dermatology, orthopedics, and ophthalmology.

In ophthalmology, several studies evaluated the diagnostic accuracy in detecting
diabetic retinopathy [(Gomez-Ulla et al., 2002), (Baker et al., 2004), (Saari et al., 2004), (Shiba
et al., 2002), (Yogesan et al., 2000)] and retinopathy of prematurity (Ells et al., 2003) using
store-forward telemedicine. Except for one study (Gomez-Ulla et al., 2002), all reported high

accuracy in detecting diabetic retinopathy and retinopathy of prematurity.

Synchronous telemedicine has been shown to have a high diagnostic agreement among
clinicians in the evaluation of strabismus (Cheung et al., 2000), (Dawson et al., 2002). When
comparing in-office interactions to synchronous telemedicine for evaluating eye injuries
(Bowman et al., 2003) and trabeculectomized eyes (Crowston et al., 2004), both studies found
a higher diagnostic agreement between clinicians in the telemedicine group compared to the

in-office group. A recent meta-analysis of randomized clinical trials in tele-opthalmology for
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age-related macular degeneration (ARMD) and diabetic retinopathy revealed that compared to
in-person visits there was a significantly greater odds of patient participation with the
telemedicine visit (Kawaguchi et al., 2018). However, the odds of disease detection were not
different between groups suggesting that telemedicine could be an effective screening
approach for ARMD and DR. In all the aforementioned studies, telemedicine was solely

utilized to diagnose ocular conditions.

Bittner et al. (Bittner et al., 2018) studied the feasibility of telerehabilitation for low
vision in a cross-sectional pilot study of 10 participants. Telerehabilitation involved the
administration of a handheld magnifier to evaluate reading speed and fluency using the
MNREAD and near acuity tests. After the telerchabilitation visit, providers and patients
completed a satisfaction survey to provide their perspectives on the encounter. The study found
that all participants were satisfied with the telemedicine visit and all but one expressed interest
in receiving telerehabilitation again in the future. 60% of patients agreed that the
telerehabilitation visit was as accurate as an in-person evaluation. From the providers'

standpoint, there was little to no difficulty in assessing reading speed and accuracy.

A recent retrospective study by Keilty et al (Keilty et al., 2021) evaluated the role of
synchronous telemedicine in visual neuro-rehabilitation before and during the COVID-19
pandemic. In addition to increasing access to care during the COVID-19 pandemic, this study
found that short-term acceptance rates for prism trials in hemianopia, visual field neglect, and

strabismus. The study also found high overall patient satisfaction from receiving these
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services. The authors argued that vision rehabilitation is one of the best services within eyecare

to use telemedicine since biomicroscopy and other technological barriers do not exist.

The efficacy of telemedicine in eye care has been primarily studied in telescreening for
diabetic retinopathy. The COVID-19 pandemic increased the utilization of telemedicine in eye
care, including the delivery of treatments such as vision therapy. Many private optometric
practices and academic centers adopted telemedicine to deliver vision therapy. The vision
therapy service at the NECO Center for Eye Care implemented telemedicine to provide
continuity of care for patients previously receiving in-office vision therapy. The service was
expanded to offer telemedicine visits to all patients after the lockdown was lifted. Despite the
increased utilization, to our knowledge, its efficacy in vision therapy has not been previously
studied. Several randomized clinical trials have shown office-based vision therapy to be the
most effective treatment for convergence insufficiency in children (Convergence Insufficiency
Treatment Trial Study, 2008) & (Group, 2021) and adults (Alvarez & Scheiman, 2020).
Another goal of this pilot study was to explore clinical outcomes following a tele-medicine
telehealth program for a variety of binocular/accommodative disorders such as accommodative
insufficiency, accommodative infacility, accommodative excess, saccadic dysfunction,
convergence insufficiency, convergence excess, and convergence deficit. We hypothesize that
telemedicine will be effective in conditions commonly treated with vision therapy. Given the
efficacy of in-office vision therapy in treating common binocular/accommodative disorders as
well as the overall feasibility of telemedicine in other fields, we believe this application of

telemedicine will also be feasible and efficacious.
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2.0 Research Question

The purpose of this study was two-fold, (1) to explore patient ratings regarding their
satisfaction on receiving vision therapy through telemedicine and (2) evaluate the efficacy of
vision therapy delivery through the telemedicine platform. Assessing these attributes are
important for understanding whether telemedicine can be successfully used to deliver vision

therapy services in the future.

3.0 Experimental Design and Methods

The study was conducted at the New England College of Optometry (NECO) and was
deemed exempt by the NECO Institutional Review Board. Patient perspectives on telemedicine
was studied prospectively by administering a patient satisfaction survey after completion of at
least three telemedicine sessions and the efficacy of telemedicine was evaluated by conducting
a retrospective chart review. Data from patients who received vision therapy via telemedicine

between April 2020 - March 2022 was included in this study.

3.1. Telemedicine Platform and vision therapy sessions

Two different telemedicine platforms were used for offering vision therapy during the

study period. Between April 2020 - July 2020, EyeCare Live® (ECL) and between July 2020
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- March 2022, Zoom Healthcare Platform (Zoom Video Communications, Inc) were used. Both
platforms are Health Insurance Portability and Accountability Act (HIPAA) compliant and
were used to deliver synchronous video sessions. A typical virtual vision therapy session was
structured similar to in-office vision therapy visits and offered once a week for 45 minutes.
Patients were assigned to home therapy between sessions for 15 minutes a day, 4-5 times a
week. Compliance with home therapy was monitored through self-reporting to provider, with

verification of participation in home therapy but not through a questionnaire/log.

3.2. Survey administration to understand patient perspectives on telemedicine

During the COVID-19 lockdown (April-July 2020), synchronous telemedicine
(audio/video) was only offered to patients whose vision therapy treatment was disrupted due
to the lockdown. We used this procedure to ensure that patients had access to the necessary
equipment to continue vision therapy with easily transportable equipment mailed to the
patient’s home if difficulty level needed modification. After the lockdown was lifted and the
ability to acquire equipment increased, telemedicine was offered to patients new to vision
therapy. In addition, provider discretion was used to identify patients based on ocular diagnosis

and age.

Since the telemedicine service was new to the practice, we wanted to understand patient

perspectives using a survey for quality control and improvement. The patient satisfaction
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survey used in a previous study (Bittner et al., 2018) was adopted in a modified form to include
questions regarding types of disruptions, perceived accuracy of service, and willingness to
continue using telemedicine services beyond the pandemic. All patients enrolled in
telemedicine and completed at least three telemedicine sessions between April 2020 -
December 2020 met the inclusion criteria for the survey portion of the study and were
contacted to complete the survey. The survey was administered by either the clinic staff or the
graduate student by phone or email (using Google Forms) and took approximately 3 minutes
to complete. Survey responses were obtained from patients if they were over the age of 18 or
their parents/guardians for patients <18 years of age. Up to three attempts were made to reach
the patient by phone or email. The survey consisted of questions regarding access to the
internet, electronic device, previous and current experience with telemedicine, platform
usability, audio/video quality of the telemedicine session, and overall experience of the session
(Figure 1).
What percent of the time was your telehealth session disrupted due to

technology? (Ex: asynchronous audic/video, poor audio quality, poor video quality,
call disconnections etc.,)

Mark only one oval.

) Less than 1% of the time
Less than 5% of the time
Between 5%-25% of the time

) Between 25%-50% of the time

) More than 50% of the time

Figure 1: Patient Satisfaction Survey. A sample question on the frequency of technical

disruptions during the telemedicine session. See Appendix A for the complete survey
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3.3. Evaluating the efficacy of virtually-delivered vision therapy

Using the Compulink Advantage (Compulink Healthcare Solutions, Thousand Oaks,
CA, USA) electronic health record system, telemedicine sessions were identified using
appointment history. A retrospective chart review conducted between April 2020 - March 2022
(24-month period) was performed to collect pre- and post-treatment binocular vision
evaluation data from patients who completed a majority (= 50%) of vision therapy sessions via

telemedicine. Table 1 outlines the inclusion and exclusion criteria used to retrieve patient data.

Inclusion Criteria:

e > 50% of vision therapy sessions via telemedicine (typical course of
vision therapy is at least 12 sessions)

e Complete in-office pre-treatment and post-treatment binocular vision
evaluation to categorize based on pre-defined diagnostic and outcome
criteria

Exclusion Criteria:
e Fewer than 50% of vision therapy sessions via telemedicine

e Missing binocular vision evaluations after course of vision therapy

Table 1: Inclusion and Exclusion Criteria for evaluating treatment efficacy

A binocular vision evaluation included clinical tests of accommodation, vergence, and

eye movements. Tests of accommodation included accommodative amplitude, accommodative
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accuracy, and accommodative facility. Monocular accommodative amplitude was measured
by a push-up technique using a 20/30 target. Accommodative accuracy was measured using
the monocular estimation method (MEM), and monocular accommodative facility was
measured using +2.00 flippers in patients below 30 years and using the amplitude scaled

facility method in patients over 30 years of age.

Typical tests of vergence included near point of convergence, step vergence at distance
and near, and vergence facility. Near point of convergence break and recovery was measured
using an accommodative target. Positive and negative fusional vergences were measured at
distance and near using a prism bar and a 20/30 accommodative target. Vergence facility was

measured at 40cm using the 12 base-out/3 base-in prism.

Saccadic function was measured using the Developmental Eye Movement (DEM) test.
All the aforementioned clinical tests have well-established clinical normative values. Ocular
deviation was measured at distance and near using cover test with prism neutralization. Vision
disorders were classified based on pre-defined diagnostic criteria (Table 2), previously
established by Dr. Aparna Raghuram (Raghuram et al., 2019), Dr. Michael Gallaway
(Gallaway et al., 2017), and Dr. Mitchell Scheiman (Scheiman et al., 2021) in their research
on post-concussion convergence disorders and post-concussion oculomotor disorders,

respectively.
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Convergence Insufficiency: Requires first plus at least one other finding (for rwo-sign CI)

1. At least 4A greater exophoria at near than distance
2. Near point of convergence break value of at least 6¢cm

3. Positive fusional convergence (PFV) at near less than or equal to 15A or failing Sheard’s
criterion

4. Vergence facility, distance or near
(Using 3BI and 12BO flipper) of less than or equal to 9A with difficulty with BO

Convergence Excess: Requires first plus at least one other finding

1. Esophoria at near of greater than or equal to 3A

2. Negative fusional convergence (NFV) at near less than or equal to 8A or failing Sheard’s
criterion

3. Vergence facility, distance or near
(Using 3BI and 12BO flipper) of less than or equal to 9A with difficulty with BI

Convergence Deficit: Requires first plus one of the other two findings

1. Near point of convergence break value of at least 6cm

2. Positive fusional convergence (PFV) at near less than or equal to 15A or failing Sheard’s
criterion

3. Vergence facility, distance or near
(Using 3BI and 12BO flipper) of less than or equal to 9A with difficulty with BO

Fusional Vergence Dysfunction: Requires either finding number 1 or 2

1. PFV less than or equal to 15A, NFV less than or equal to 8A, or fails Sheard’s criterion

2. Vergence facility, distance or near
(Using 3BI and 12BO flipper) of less than or equal to 9A with difficulty with BO and BI

Accommodative Insufficiency/Paresis: Requires either finding 1 or 2



18

4. Accommodative amplitude more than or equal to 2D below mean for age (15 - age/4)

5. Monocular accommodative facility (+2.00D/-2.00D) less than or equal to 6cpm with difficulty
with minus lenses

Accommodative Excess/Spasm

Monocular accommodative facility (+2.00D/-2.00D) less than or equal to 6¢cpm with difficulty
with plus lenses

Accommodative Infacility
Monocular accommodative facility (+2.00D/-2.00D) of less than or equal to 6¢cpm with
difficulty with plus and minus lenses

Saccadic Dysfunction: Requires either finding number 1 or 2

1. Developmental Eye Movement Ratio Score of 1SD or more below the mean
2. Developmental Eye Movement Error Score or 1SD or more below the mean

Table 2. Diagnostic Criteria for Non-Strabismic Binocular Vision Disorders (Gallaway 2017,

Raghuram 2019, Scheiman 2021)

Virtual vision therapy procedures for accommodation and vergence were similar to
procedures used in the Convergence Insufficiency Treatment Trials [(Group, 2008), (Group,
2019)] which included monocular and binocular accommodative rock with hart charts and/or
accommodative flippers, brock string, tranaglyphs, and vergence prism jumps, free space
fusion cards. Virtual therapy procedures for saccades and pursuits involved hart charts,
workbooks, and wordsearch. Post-treatment outcome was categorized as “successful”,

“improved” or “no improvement” based on pre-defined outcome criteria (Table 3), adapted
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from Dr. Michael Gallaway (Gallaway et al., 2017), and Dr. Mitchell Scheiman (Scheiman et
al., 2021).
Accommodative Insufficiency

Success Amplitude of accommodation greater than or equal to the minimum expected
AND MAF greater than 6¢cpm

Improved Amplitude of accommodation greater than or equal to the minimum expected
OR MATF greater than 6¢cpm

Accommodative Excess

Success MATF greater than 6¢cpm WITHOUT difficulty with plus lenses

Improved MAF greater than 6cpm WITH continued difficulty with plus lenses
Accommodative Infacility

Success MAF greater than 6cpm WITHOUT difficulty with plus or minus lenses
Improved MATF greater than 6cpm WITH continued difficulty with plus and minus lenses
Saccadic Dysfunction

Success Both DEM Ratio AND errors above 501 percentile

Improved DEM Ratio OR errors above 50" percentile

Convergence Insufficiency

Success NPC less than 6cm AND PFV greater than 15 prism diopters or meeting
Sheard’s criterion

Improved NPC less than 6cm OR PFV greater than 15 prism diopters or meeting Sheard’s
criterion

Convergence Excess
Success NFV greater than or equal to 12 prism diopters or meeting Sheard’s criterion

Convergence Deficit
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Success NPC less than 6cm AND PFV greater than 15 prism diopters or meeting
Sheard’s criterion

Improved NPC less than 6cm OR PFV greater than 15 prism diopters or meeting Sheard’s
criterion
Table 3. Outcome criteria to assess treatment efficacy. MAF = monocular accommodative
facility (cpm), DEM = Developmental Eye Movement test, PFV = Positive fusional
vergence, NFV = Negative fusional vergence. (Gallaway 2017, Raghuram 2019, Scheiman

2021)

4.0 Results

4.1. Patient Perspectives on Telemedicine

Between April 2020 - December 2020, 27 participants were receiving vision therapy
via telemedicine. Twenty-three participants completed the survey (participation rate 85.2%),
three were not reachable by phone or email, and one patient declined to participate. The mean
age of survey participants was 19.62 (SD 11.06, range 9-52), with 56.5% female and one
gender non-conforming participant. The average number of telemedicine VT sessions
completed by survey participants was 10.91 (SD 5.80, range 4-25) with an average of 16.27
overall VT sessions (SD 6.16, range 7-25). The average length of a vision therapy program is
around 16 sessions but vary widely depending on diagnosis and patient compliance. The

demographics of the survey participants are outlined in Table 4.
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Figures 2 and 3 illustrate the technological profile of the survey respondents. Cable
internet (82.6%, n = 19) was the most used internet service, followed by mobile internet (13%,
n = 3), and DSL (4.3%, n = 1). For the telemedicine session, about half of the surveyed
participants used a laptop (47.8%, n = 11), followed by a smartphone (30.4%, n = 7) or a tablet
(21.7%, n = 5). 34.8% of patients reported using other telemedicine services in the past and
21.7% (n = 5) of patients reported concurrently receiving other forms of telemedicine services

at the time of the survey.

56.5% (n = 13) of participants found the audio and video quality to be “Excellent”
while 43.4% (n = 10) of participants found the audio and video quality to be either “Very
Good” or “Good” (Figure 4). While 45.5% (n = 10) of participants reported not experiencing
any technical disruption during the telemedicine session, 18.2% (n = 4) reported a disruption
in one session and 36.4% (n = 8) reported a disruption in two sessions (Figure 5). Those using
tablets (n = 5) most frequently experienced disruptions (80% (n=4) had at least one disruption)
while those using laptops and smart phones had equal frequency of experiencing disruptions.
Among those who experienced disruptions (12 of 23 subjects), 83.3% (n = 11) reported that
the disruptions affected the session for less than 5% of the time. The telemedicine platform
(41.7%, n =15), poor internet service (16.7%, n = 2), and a problem with the devices (16.7%, n
= 2) were reported as the reasons for technical disruption (Figure 6). 95.6% (n = 22) of
participants reported that the telemedicine platform was “very easy” or “easy” to use, while

one participant reported a neutral rating on ease of use.
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Mean Age (years) [Standard 19.62 [11.06]

Deviation]|

Age range (years) 9-52

Gender Males =9
Females = 13
Gender non-

conforming = 1

Average number of VT Sessions 16.27
[SD, Range] [6.16, 7-25]
Avg number of Telemedicine sessions 1091
[SD, Range] [5.80, 5-25]
Average percent of sessions received 70.11%

via telemedicine
Table 4. Survey Participant Characteristics outlining patient age, gender, average number of

VT sessions and average number of telemedicine sessions.

Internet Service Type
90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%

10.00%

Cable Internet Mobile Internet DSL

0.00%

H [nternet Service Type

Figure 2. Internet Service Type. Survey participants were asked which internet service type

was used to connect to their telemedicine session.
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Electronic Device Used

30.43%

47.83%

21.74%

m Laptop = Tablet = Smartphone

Figure 3. Electronic Device Used. Participants were asked which electronic device was used

to connect to their telemedicine session.

M Excellent mVery Good wm Good

60.00% 56.50% 56.50%

30.40%

Percentage of Participants

30.40%
13%

. =

Audio Quality Video Quality
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Figure 4. Ratings of audio and video quality. Participants were asked how they would rate

their audio and video qualities (asked as separate questions).

One or more visits

54.60% Two visits

36.40%

Figure 5. Frequency of technical disruption. Participants were asked 1) if they experienced a
disruption during their telemedicine session and 2) how many visits they experienced

disruptions during.
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1)
m Poor Internet

= Telemedicine platform issue
= Problem with patient's device
= Problem with doctor's device
= Unsure

8.30%

Figure 6. Reported reasons for technical disruption. Participants described if poor internet,

platform issues, problems with patient’s device, or problem with doctor’s device were the

reason for their disruption.

95.6% of participants reported having little to no difficulty in understanding the
doctor’s instruction during the majority of telemedicine sessions with one participant
experiencing moderate difficulty. While 42.1% of participants perceived that the telemedicine
sessions were as accurate (or) more accurate as in-office VT sessions, 15.8% perceived that
the telemedicine was less accurate compared to in-office sessions. 42.1% of participants

reported that they could not compare accuracy between the types of sessions.
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Fifteen participants (65.2%) reported a preference for telemedicine sessions over in-
office sessions in the future, while three (13%) participants reported otherwise. Five
participants (21.7%) were “not sure”. All participants reported that they were “satisfied”

(34.8%) or “very satisfied” (65.2%) with receiving telemedicine services (Figure 7).

m Very Satisfied m Satisfied

e Figure 7. Overall participant satisfaction. Participants were asked what their overall
satisfaction level was with receiving telemedicine for vision therapy. Other options

included “neutral,” “dissatisfied,” and “very dissatisfied.”

4.2. Efficacy of Telemedicine

Between March 2020 to March 2022, 44 patients were identified as having completed

telemedicine sessions. Of those, 26 patients (59.1%) were excluded from the analysis. The
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reasons for exclusion are insufficient number of telemedicine sessions, defined as <50% of
total number of VT sessions (13 patients), and insufficient pre- and/or post-treatment exam
data (12 patients). Patients who were included in the study, on average had an average
household income of $124,448 (SD: $41,951, range: $62,249-$185,586) while patients who
were excluded from the study had a household income of $95,286 (SD: $31,272, range:
$54,521-$154,398). The distance from a patient’s zip code to the NECO Center for Eye care
office zip code was calculated and the median distance was 11.1 miles for the group receiving

virtual VT and 12.1 miles for the group that did not meet the eligibility criteria.

18 patients met the inclusion criteria for the study. The average age was 18.2 years (SD
11.15, range 8-51). There were 9 males and 9 females. On average, patients completed 15.44
overall vision therapy sessions (SD 5.42, range 8-25) of which an average of 12.66 visits were
completed via telemedicine (SD 5.52, range 5-25). The average spherical refractive error was
-0.47D + 1.93 diopters (D) OD (SD 1.93, range +1.00 to -6.50) and -0.51 D + 1.87 D OS (SD
1.87, range +0.50 to -6.00). The average astigmatic refractive error was -0.28 D = 0.44 D OD
(SD 0.44, range 0.00 to -1.50) and -0.51 D = 0.42 D OS (SD 0.42, range 0.00 to -1.25). The
average ocular deviation, as measured by was 1.35 prism diopters (pd) of exophoria at distance
(SD 5.59, range 10 esophoria to -16 exophoria) and 4.93 pd of exophoria at near (SD 8.58,

range 8 esophoria to 25 exophoria). Patient demographics are in Table 5.

Mean Age (years) [Standard Deviation] 18.2 [11.15]

Age range (years) 8-51
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Gender Males =9
Females =9
Average number of VT Sessions [SD, 15.44
Range] [5.42, 8-25]
Average number of Telemedicine sessions 12.66
[SD, Range] [5.52, 5-25]
Average percent of sessions received via 81.17%

telemedicine
Average magnitude of deviation at

1.35 prism diopters of exophoria

distance
(As measured by cover test)

Average magnitude of deviation at near
(As measured by cover test)

4.93 prism diopters of exophoria

Average stereopsis [Range] 30.5 seconds of arc [160 — 12.5]

Table 5. Efficacy Analysis Participant Characteristics. VT = Vision Therapy

Table 6 below represents the breakdown of the diagnoses in the study. Based on the
diagnostic criteria, 6 patients (31.6%) had accommodative disorders, with accommodative
excess being the most common diagnosis (42.8%). 7 patients (38.9%) had saccadic
dysfunction, and 12 patients (66.7%) had a vergence disorder, with convergence insufficiency
(63.1%) being the most common diagnosis. Of the 18 patients, 9 patients (50%) had more than

one diagnosis.

While all patients met the diagnostic criteria for an accommodative disorder, since the
success and improved criteria are different from the diagnostic criteria, there was one patient
that met the criteria for diagnosis of accommodative excess but also met the improvement

criteria at the time of diagnosis. This patient changed from meeting the improvement criteria



29

at diagnosis to meeting the success criteria after treatment. Overall, in those with
accommodative disorders, 66% (n=4) were successfully treated whereas 33% (n=2) showed
improvement (Figure 8). The two patients who met the improved criteria had a diagnosis of
accommodative insufficiency and accommodative infacility. None of the patients with
saccadic dysfunction met the success criteria while 71.4% (n=5) met “improved” criteria and
28.5% (n=2) showed no improvement. Two patients with a diagnosis of saccadic dysfunction
also met the improvement criteria at the time of diagnosis. Among those with vergence
disorders, 3 patients started their vision therapy treatment having met the improvement criteria.
All three patients met the success criteria following treatment and overall, 83.3% (n=10) were
successfully treated while 16.6% (n=2) met the improved criteria. The two patients who met
the improved criteria had a diagnosis of convergence insufficiency and convergence deficit.
Overall, across all conditions, there were 6 patients who met their improvement criteria at the
time of diagnosis while also meeting the diagnostic criteria to categorize them into each
condition. Of the six patients, four of those who met the improvement criteria at diagnosis
progressed to meet their success criteria at the post-vision therapy evaluation (1 patient with

an accommodative disorder and 3 patients with a vergence disorder).

Condition Number of Percentage
Participants (%)
Vergence Disorders
Convergence Insufficiency 10 83.33

Convergence Excess 1 8.33

Convergence Deficit 1 8.33



Total

Accommodative Disorders
Accommodative Insufficiency
Accommodative Excess
Accommodative Infacility

Total

Eye Movement Disorders
Saccadic Dysfunction

Total

Accommodative and Vergence
Disorder

Accommodative Disorder and
Saccadic Dysfunction

Saccadic Dysfunction and Vergence
Disorder

12

Table 6. Frequency of Disorders in Study Population

66.67

33.33

50.00

16.67

33.33

100.00

38.89

16.67

11.11

22.22

30
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m Resolved ™ Improved = NolImprovement
100

90

70

50

Percentage of Patients

30
20
10

Accommodative Disorders Vergence Disorders Saccadic Dysfunction

Diagnoses

Figure 8. Treatment outcomes based on single diagnosis. Outcomes included saccadic
dysfunction, accommodative, and vergence disorders that either resolved, improved, or

showed no improvement after vision therapy treatment.

Nine patients (50%) had two diagnoses. Of these patients, seven patients (77%) met the success
criteria for at least one condition and improved criteria for the other condition, while one

patient (11%) met the success criteria for both conditions, one (11%) met the improved criteria
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for both. Figure 9 outlines the outcomes for patients with two diagnoses.

Treatment Outcomes (Multiple Diagnoses)
80

70
60
50
40
30

20

| = B =
0
1 Resolved/1 Improved Both Resolved Both Improved 1 Resolved / 1 No
Improvement

® Treatment Outcomes (Multiple Diagnoses)
Figure 9. Treatment outcomes based on multiple (two) diagnoses. Amongst those with
multiple diagnoses, outcomes included resolution of the condition, improvement, or no

improvement of the conditions.
5.0 Discussion

Since the pandemic started, there has been increased interest in the utilization of
telemedicine to deliver eye care, including vision therapy for the continuation of care. The
College of Optometrists in Vision Development (COVD) highlighted the scope of
telemedicine implementation across various practice modes to deliver vision therapy services
(Leonard J Press, 2020). As telemedicine gains prominence in health care delivery, some

authors have highlighted the need for further investigation into the efficacy and feasibility of
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telemedicine for vision therapy. This retrospective study was conducted to contribute to this

paucity of evidence.

5.1. Patient Satisfaction

By administering a survey, we evaluated the technological attributes of the telemedicine
session and patient perspectives after receiving vision therapy during the COVID-19
pandemic. Cable internet was the most used internet connection for the telemedicine session,
consistent with the national data on internet connection types (File & Ryan, 2014). 48% (n =
11) of the participants reported using a laptop, while about 50% ( n = 12) reported using
either a tablet or a smartphone for the telemedicine session. We did not evaluate the impact
of device type on patient satisfaction or audio/video quality. Considering the device type
used will become crucial given the growing use of tablets and smartphones by the US
population (Zickuhr, 2013). Understanding how the device type influences telemedicine
could lead to better telehealth experiences. Additionally, (Bittner et al., 2018) found that the
audio and video quality were superior with iPad mini compared to Android tablets when used

for low vision telerehabilitation.

All participants ranked the audio/video quality of the telemedicine sessions as high, with
54.6% reporting minimal disruptions during one or more sessions. Participants were asked
about audio and video quality in two separate questions, however each respondent answered

with the same rating for audio and video quality (“excellent”/” very good”/” good” for both
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audio and video). The most reported reason for technical disruptions was problems with the
telemedicine platform. Understanding the nature of the issue with the platform and its
compatibility with different device types needs further exploration. While a vast majority of
patients reported ease with using the telemedicine platform, all patients reported being

satisfied or very satisfied with the telemedicine sessions.

High patient satisfaction found in this study compares well to the previous studies that
evaluated patient satisfaction with telemedicine before and after the COVID-19 pandemic.
Despite methodological limitations, two systemic reviews conducted before the COVID-19
pandemic (Mair & Whitten, 2000), (Hersh et al., 2006) found that patient satisfaction was
high for audio-video telemedicine visits (Mair & Whitten, 2000) and store-forward and
audio-video based telemedicine visits (Hersh et al., 2006). A review conducted by (Aashima
et al., 2021) evaluated patient satisfaction with telemedicine after the start of the COVID-19
pandemic and reported that satisfaction was high in both synchronous and asynchronous
visits. Likewise, in eye care, patient satisfaction with telemedicine has been reported to be
high before (Bittner et al., 2018), (Mohammadpour et al., 2017) and after the COVID-19

pandemic (Newman-Casey et al., 2021).

5.1.1. Strengths and limitations

This study has strengths and limitations. Strengths are that this is the first study, to our

knowledge, that evaluated technological viability and patient satisfaction with telemedicine
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for receiving vision therapy. Even though the sample size was small, the survey participation
rate was high. Limitations include a small sample size, lack of control group, selection bias,
use of a non-validated survey, and survey administration prior to completion of VT.
Selection biases included the influence of patients that opted in to receiving telemedicine VT,
patients who were willing to participate in the survey, and patients who were chosen by
providers as good candidates for receiving this type of service. While this was not inquired
about, parents of patients participating in telemedicine who opted into these services may be
more comfortable using technology than those who preferred to use in-office services. While
administering the survey after completing VT with telemedicine would have been optimal,
we could not anticipate how many patients would continue to stay enrolled in telemedicine
either due to the provider’s discretion to switch patients back to in-person visits or the

patient’s self-interest to continue receiving telemedicine.

The use of standardized survey instruments such as the Telehealth Usability
Questionnaire (Parmanto et al., 2016) should be considered in the future. Additionally, it
would be beneficial to know whether patient satisfaction differs between in-office and
telemedicine visits. As telemedicine continues to play an important role in the future of
health care delivery, future studies on telemedicine in eye care should address these deficits

to further understand the patient experience.

5.2. Efficacy
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In this retrospective study with small sample, across all diagnoses, vision therapy
with telemedicine was largely effective in improving patient signs. Overall, 92% (n = 16) of
patients met either “success” or “improved” criteria across all diagnoses. Accommodative
disorder was observed in 33% of patients (n = 6), vergence disorder in 66.67% (n = 12) and
saccadic dysfunction in 38.9% (n = 7). The proportion of completed telemedicine visits
ranged from 53% - 100% (percent of sessions conducted virtually). While demographics
such as average household income and distance to the eye clinic were calculated, there was
not a statistically significant difference between the household incomes or the median
distance from the patient’s home zip code to the clinic for the two groups, although those

were receiving virtual VT services had a higher average household income.

Among those with accommodative disorders, 66% (n = 4) were successfully treated
with telemedicine while the rest of this sub-group (n = 2) improved. It is important to note
that one of these patients was classified as “improved” due to insufficient clinical data
(monocular amplitude of accommodation was not recorded) required to meet “Success”

criterion, therefore mildly underestimating the efficacy of telemedicine.

Of the twelve patients with vergence disorders, 83% (n = 10) of patients met the
“success” criteria. A majority of patients who met the success criteria (80%) had
convergence insufficiency. It is possible for the two participants (one with convergence
deficit and one with convergence insufficiency) to have not met the success criteria due to

lack of compliance. However, due to the lack of consistency in the documentation of patient
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compliance, we were not able to evaluate its impact on the outcome. Additionally, the vision
therapy protocol and treatment duration were not standardized across patients with similar

diagnoses, which may contribute to differences in degree and/or rate of improvement.

It is possible for patients who met the “improved” criteria to have experienced an
improvement in symptoms. Using a validated survey such as the convergence insufficiency
symptom survey (CISS) could have helped us evaluate whether receiving treatment through

telemedicine improved patient symptoms.

None of the patients with saccadic dysfunction (n = 7) met the “success” criteria. Five
of the seven patients (71.4%) improved with telemedicine. In the patients who met the
improvement criteria at the time of diagnosis, two patients still only met the improvement
criteria after treatment. One patient, with a diagnosis of saccadic dysfunction met the
improvement criteria at the time of diagnosis for DEM ratio and failed DEM errors and
continued to meet only the improvement criteria after treatment due to improved DEM error
scores but failed DEM ratio in the post-treatment evaluation. We defined criteria for success
as DEM ratio and errors above 50" percentile and “improved” as DEM ratio (or) errors
above 50" percentile. DEM errors were not recorded in one of the five patients who
improved, and in both patients who showed no improvement. In this study, saccadic
dysfunction was the only condition that was not treated successfully with telemedicine.

However, as stated before, the paucity of clinical data might underestimate the true efficacy
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of treatment with telemedicine in addition to non-compliance and differential rates of

improvement with treatment.

This study adds to the existing body of literature supporting the efficacy of vision
therapy for treating convergence insufficiency (Convergence Insufficiency Treatment Trial
Study, 2008), (Scheiman et al., 2020) and accommodative disorders (Scheiman et al., 2011),
(Chen et al., 2021). The Convergence Insufficiency Treatment Trial (CITT), the
Convergence Insufficiency Treatment Trial - Attention & Reading Trial (CITT-ART) are
randomized clinical trials that showed office-based vision therapy as the most effective
treatment for improving clinical signs of convergence insufficiency in children (9-18 years of
age) compared to placebo therapy. Similar results have been shown in adults (Alvarez &

Scheiman, 2020).

While there is a need for randomized clinical studies evaluating the efficacy of vision
therapy for eye movement disorders, some prospective studies have found that vision therapy
can be effective in treating eye movement disorders (disorders of saccades, pursuits, and
fixation) in children (Solan et al., 2001), (Solan et al., 2003), (Solan, 1967), (Young et al.,

1982), (Punnett & Steinhauer, 1984) and adults (Solan et al., 1995) and (Rounds et al., 1991).

A recent large-scale retrospective study by Gallaway & Scheiman (Gallaway et al.,
2017) evaluated the efficacy of in-office vision therapy in post-concussion vision disorders in

children and adults. The success rate was reported to be 85%, 33%, and 83% for convergence
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insufficiency, accommodative insufficiency, and saccadic dysfunction respectively. Although
there are methodological differences, the high success rate for treating convergence
insufficiency reported by Gallaway & Scheiman is comparable to the results of this

retrospective study.

5.2.1. Strengths and Limitations

To our knowledge, this is the first study that evaluated the efficacy of telemedicine
for treatment delivery (i.e., vision therapy) in eye care. Efficacy was evaluated by predefined
and established diagnostic and outcome criteria (Gallaway et al 2017, Raghuram 2019,
Scheiman 2021). Limitations include small sample size, lack of control group, selection bias,
retrospective design, and non-standardized treatment protocol. Given the establishment of
separate diagnostic, success, and improvement criteria, there were several patients (n = 1 for
accommodative disorders, n = 2 for saccadic dysfunction, and n = 3 for vergence disorders)
that met the “improvement” criteria at the time of diagnosis. Our sample primarily consisted
of non-strabismic binocular vision disorders. Because vision therapy is prescribed for
patients with other diagnoses such as strabismus, amblyopia, and visual perceptual disorders,

the results of this study cannot be extrapolated to these conditions.

6.0 Conclusion
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The COVID-19 pandemic has invigorated the utility of telemedicine in all medical
specialties, including eye care. This pilot study was the first of its kind in evaluating patient
perspectives on and efficacy of telemedicine for vision therapy. Patient perspectives revealed
high patient satisfaction, high ratings for audio and video quality, high perceived service
accuracy, ease of use of the telemedicine platform, and interest in future telemedicine use
beyond the pandemic. Telemedicine was largely effective in the treatment of non-strabismic
binocular disorders. Large-scale randomized clinical trials are needed to validate its
continued use. Furthermore, patient and provider perspectives on telemedicine for vision
therapy need further investigation with validated telemedicine questionnaires. Lastly, the role

of telemedicine in increasing access to vision therapy services should be evaluated.

Bibliography



41

Aashima, Nanda, M., & Sharma, R. (2021). A Review of Patient Satisfaction and Experience
with Telemedicine: A Virtual Solution During and Beyond COVID-19 Pandemic.

Telemed J E Health, 27(12), 1325-1331. https://doi.org/10.1089/tmj.2020.0570

Allen, A., & Hayes, J. (1995). Patient Satisfaction with Teleoncology: A Pilot Study.

Telemedicine and e-Health 1(1), 41-46.

Alvarez, T. L., & Scheiman, M. (2020). The Convergence Insufficiency Neuro-mechanism in
Adult Population Study (CINAPS) Randomized Clinical Trial: Design, Methods, and

Clinical Data. Ophthalmic Epidemiology, 27(1), 52-72.

Arora, S., Kurji, A. K., & Tennant, M. T. (2013). Dismantling sociocultural barriers to eye
care with tele-ophthalmology: lessons from an Alberta Cree community. Clin Invest

Med, 36(2), E57-63. https://doi.org/10.25011/cim.v36i2.19567

Baker, C. F., Rudnisky, C. J., Tennant, M. T., Sanghera, P., Hinz, B. J., De Leon, A. R., &
Greve, M. D. (2004). JPEG compression of stereoscopic digital images for the
diagnosis of diabetic retinopathy via teleophthalmology. Canadian journal of

ophthalmology, 39(7), 746-754.

Bennell, K. L., Lawford, B. J., Metcalf, B., Mackenzie, D., Russell, T., van den Berg, M.,
Finnin, K., Crowther, S., Aiken, J., Fleming, J., & Hinman, R. S. (2021).

Physiotherapists and patients report positive experiences overall with telehealth


https://doi.org/10.1089/tmj.2020.0570
https://doi.org/10.25011/cim.v36i2.19567

42

during the COVID-19 pandemic: a mixed-methods study. J Physiother, 67(3), 201-

209. https://doi.org/10.1016/7.iphys.2021.06.009

Bittner, A. K., Yoshinaga, P., Bowers, A., Shepherd, J. D., Succar, T., & Ross, N. C. (2018).
Feasibility of Telerehabilitation for Low Vision: Satisfaction Ratings by Providers
and Patients. Optom Vis Sci, 95(9), 865-872.

https://doi.org/10.1097/0PX.0000000000001260

Bloemen, E. M., Rosen, T., Cline Schiroo, J. A., Clark, S., Mulcare, M. R., Stern, M. E.,
Mysliwiec, R., Flomenbaum, N. E., Lachs, M. S., & Hargarten, S. (2016).
Photographing injuries in the acute care setting: development and evaluation of a

standardized protocol for research, forensics, and clinical practice. Academic

Emergency Medicine, 23(5), 653-659.

Bowman, R., Kennedy, C., Kirwan, J., Sze, P., & Murdoch, 1. (2003). Reliability of
telemedicine for diagnosing and managing eye problems in accident and emergency

departments. Eye, 17(6), 743-746.

Chang, J., & Hays, R. (2006). Patients’ Global Ratings of Their Health Care Are Not
Associated with the Technical Quality of Their Care. Annals of Internal Medicine

144(9), 665-672.

Chen, A. M., Roberts, T. L., Cotter, S. A., Kulp, M. T., Sinnott, L. T., Borsting, E. J., Tea, Y.

C., Jones-Jordan, L. A., Hertle, R., & Mitchell, G. L. (2021). Effectiveness of


https://doi.org/10.1016/j.jphys.2021.06.009
https://doi.org/10.1097/OPX.0000000000001260

43

vergence/accommodative therapy for accommodative dysfunction in children with

convergence insufficiency. Ophthalmic and Physiological Optics, 41(1), 21-32.

Cheung, J. C., Dick, P. T., Kraft, S. P., Yamada, J., & Macarthur, C. (2000). Strabismus

examination by telemedicine. Ophthalmology, 107(11), 1999-2005.

Clegg, A., Brown, T., Engels, D., Griffin, P., & Simonds, D. (2011). Telemedicine in a rural
community hospital for remote wound care consultations. Journal of Wound Ostomy

& Continence Nursing, 38(3), 301-304.

Convergence Insufficiency Treatment Trial Study, G. (2008). The convergence insufficiency
treatment trial: design, methods, and baseline data. Ophthalmic Epidemiol, 15(1), 24-

36. https://doi.org/10.1080/09286580701772037

Craig, J., & Patterson, V. (2005). Introduction to the practice of telemedicine. J Telemed

Telecare, 11(1), 3-9. https://doi.org/10.1177/1357633X0501100102

Crowston, J., Kirwan, J., Wells, A., Kennedy, C., & Murdoch, 1. (2004). Evaluating clinical

signs in trabeculectomized eyes. Eye, 18(3), 299-303.

Dawson, E., Kennedy, C., Bentley, C., Lee, J., & Murdoch, I. (2002). The role of
telemedicine in the assessment of strabismus. Journal of telemedicine and telecare,

8(1), 52-55.


https://doi.org/10.1080/09286580701772037
https://doi.org/10.1177/1357633X0501100102

44

Deslich, S., & Coustasse, A. (2014). Expanding technology in the ICU: the case for the
utilization of telemedicine. Telemed J E Health, 20(5), 485-492.

https://doi.org/10.1089/tmj.2013.0102

Dimmick. (2006). <135763306778393090.pdf>.

Ekeland, A. G., Bowes, A., & Flottorp, S. (2010). Effectiveness of telemedicine: a systematic
review of reviews. Int J Med Inform, 79(11), 736-771.

https://doi.org/10.1016/1.ijmedinf.2010.08.006

Ells, A. L., Holmes, J. M., Astle, W. F., Williams, G., Leske, D. A., Fielden, M., Uphill, B.,
Jennett, P., & Hebert, M. (2003). Telemedicine approach to screening for severe

retinopathy of prematurity: a pilot study. Ophthalmology, 110(11), 2113-2117.

File, T., & Ryan, C. (2014). Computer and Internet Use in the

United States: 2013.

Gallaway, M., Scheiman, M., & Mitchell, G. L. (2017). Vision Therapy for Post-Concussion
Vision Disorders. Optom Vis Sci, 94(1), 68-73.

https://doi.org/10.1097/0PX.0000000000000935

Gomez-Ulla, F., Fernandez, M. 1., Gonzalez, F., Rey, P., Rodriguez, M., Rodriguez-Cid, M.
J., Casanueva, F. F., Tome, M. A., Garcia-Tobio, J., & Gude, F. (2002). Digital
retinal images and teleophthalmology for detecting and grading diabetic retinopathy.

Diabetes Care, 25(8), 1384-1389. https://doi.org/10.2337/diacare.25.8.1384



https://doi.org/10.1089/tmj.2013.0102
https://doi.org/10.1016/j.ijmedinf.2010.08.006
https://doi.org/10.1097/OPX.0000000000000935
https://doi.org/10.2337/diacare.25.8.1384

45

Grigsby, J., & Rigby, M. (2002). The Diffusion of Telemedicine. Telemedicine Journal and

eHealth, 8.

Group, C.-A. 1. (2019). Treatment of Symptomatic Convergence Insufficiency in Children
Enrolled in the Convergence Insufficiency Treatment Trial-Attention & Reading
Trial: A Randomized Clinical Trial. Optom Vis Sci, 96(11), 825-835.

https://doi.org/10.1097/0PX.0000000000001443

Group, C.-A. L. (2021). Effect of Vergence/Accommodative Therapy on Attention in

Children with Convergence Insufficiency: A Randomized Clinical Trial. Optom Vis

Sci, 98(3), 222-233. https://doi.org/10.1097/OPX.0000000000001659

Group, C. I. T. T. S. (2008). Randomized clinical trial of treatments for symptomatic
convergence insufficiency in children. Archives of ophthalmology, 126(10), 1336-

1349.

Hersh, W. R., Hickam, D. H., Severance, S. M., Dana, T. L., Pyle Krages, K., & Helfand, M.
(2006). Diagnosis, access and outcomes: Update of a systematic review of
telemedicine services. J Telemed Telecare, 12 Suppl 2, S3-31.

https://doi.org/10.1258/135763306778393117

Hicks, L. L., Boles, K. E., Hudson, S., Kling, B., Tracy, J., Mitchell, J., & Webb, W. (2003).
Patient satisfaction with teledermatology services. J Telemed Telecare, 9(1), 42-45.

https://doi.org/10.1258/135763303321159684



https://doi.org/10.1097/OPX.0000000000001443
https://doi.org/10.1097/OPX.0000000000001659
https://doi.org/10.1258/135763306778393117
https://doi.org/10.1258/135763303321159684

46

Hjelm, N. M. (2005). Benefits and drawbacks of telemedicine. J Telemed Telecare, 11(2),

60-70. https://doi.org/10.1258/1357633053499886

Holcomb, D., Faucher, M. A., Bouzid, J., Quint-Bouzid, M., Nelson, D. B., & Duryea, E.
(2020). Patient Perspectives on Audio-Only Virtual Prenatal Visits Amidst the Severe
Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) Pandemic. Obstet

Gynecol, 136(2), 317-322. https://doi.org/10.1097/A0G.0000000000004026

Jain, S., Khera, R., Lin, Z., & Ross, J. (2020). Availability of Telemedicine Services Across
Hospitals in the United States in 2018: A Cross-sectional Study. Annals of Internal

Medicine, 173(6), 503-505. (09/15/2020)

Jha, A., & Orav, J. (2008). Patients’ Perception of Hospital Care

in the United States. The New England Journal of Medicine, 359(18), 1921-1931.

Kane, C. K., & Gillis, K. (2018). The Use Of Telemedicine By Physicians: Still The
Exception Rather Than The Rule. Health Affairs, 37(12), 1923-1930.

https://doi.org/10.1377/hlthaff.2018.05077

Kang, S., Thomas, P. B. M., Sim, D. A., Parker, R. T., Daniel, C., & Uddin, J. M. (2020).
Oculoplastic video-based telemedicine consultations: Covid-19 and beyond. Eye

(Lond), 34(7), 1193-1195. https://doi.org/10.1038/s41433-020-0953-6

Kawaguchi, A., Sharafeldin, N., Sundaram, A., Campbell, S., Tennant, M., Rudnisky, C.,

Weis, E., & Damji, K. F. (2018). Tele-Ophthalmology for Age-Related Macular


https://doi.org/10.1258/1357633053499886
https://doi.org/10.1097/AOG.0000000000004026
https://doi.org/10.1377/hlthaff.2018.05077
https://doi.org/10.1038/s41433-020-0953-6

47

Degeneration and Diabetic Retinopathy Screening: A Systematic Review and Meta-

Analysis. Telemed J E Health, 24(4), 301-308. https://doi.org/10.1089/tmj.2017.0100

Keilty, M., Houston, K. E., Collins, C., Trehan, R., Chen, Y. T., Merabet, L., Watts, A.,
Pundlik, S., & Luo, G. (2021). Inpatient Virtual Vision Clinic Improves Access to
Vision Rehabilitation Before and During the COVID-19 Pandemic. Arch Rehabil Res

Clin Transl, 3(1), 100100. https://doi.org/10.1016/j.arrct.2020.100100

Kim, P. T., & Falcone Jr, R. A. (2017). The use of telemedicine in the care of the pediatric

trauma patient. Seminars in pediatric surgery,

Knutsson, B., Kadum, B., Eneqvist, T., Mukka, S., & Sayed-Noor, A. S. (2022). Patient
Satisfaction With Care Is Associated With Better Outcomes in Function and Pain 1
Year After Lumbar Spine Surgery. J Patient Cent Res Rev, 9(1), 7-14.

https://doi.org/10.17294/2330-0698.1883

Kothari, M., & Rathod, V. (2020). A pilot study on the perspectives of pediatric
ophthalmologists and their
patients towards online consultation during COVID-19 lockdown in India. Indian Journal of

Ophthalmology, 68(7), 1494-1495.

Kumar, S., Yogesan, K., Hudson, B., & Tay-Kearney, M.-L. (2006). Internet-Based
Electronic Eye Care Consultations: Patient Perspective. In Teleophthalmology (pp.

133-138). Springer.


https://doi.org/10.1089/tmj.2017.0100
https://doi.org/10.1016/j.arrct.2020.100100
https://doi.org/10.17294/2330-0698.1883

48

Kurji, K., Kiage, D., Rudnisky, C. J., & Damji, K. F. (2013). Improving diabetic retinopathy
screening in Africa: patient satisfaction with teleophthalmology versus

ophthalmologist-based screening. Middle East African journal of ophthalmology,

20(1), 56.

Leonard J Press, O., FAAO. (2020). Theme Issue on Telehealth and Vision Therapy. Journal

of the College of Optometrists in Vision Development, 6(2), 83-84.

Lewis, G. D., Hatch, S. S., Wiederhold, L. R., & Swanson, T. A. (2020). Long-Term
Institutional Experience With Telemedicine Services for Radiation Oncology: A
Potential Model for Long-Term Utilization. Adv Radiat Oncol, 5(4), 780-782.

https://doi.org/10.1016/j.adro.2020.04.018

Luzio, S., Hatcher, S., Zahlmann, G., Mazik, L., Morgan, M., Liesenfeld, B., Bek, T.,
Schuell, H., Schneider, S., & Owens, D. (2004). Feasibility of using the TOSCA

telescreening procedures for diabetic retinopathy. Diabetic Medicine, 21(10), 1121-

1128.

Made, C., & Carle, L. (1999). Tele-otolaryngology consultations between two rural primary-
care centres in southern Lapland and the University Hospital of Umea. Journal of

Telemedicine and Telecare, 6(1), 93-94.

Mair, F., & Whitten, P. (2000). Systematic review of studies of patient satisfaction with
telemedicine. BMJ, 320(7248), 1517-1520.

https://doi.org/10.1136/bmj.320.7248.1517



https://doi.org/10.1016/j.adro.2020.04.018
https://doi.org/10.1136/bmj.320.7248.1517

49

Mansberger, S. L., Sheppler, C., Barker, G., Gardiner, S. K., Demirel, S., Wooten, K., &
Becker, T. M. (2015). Long-term Comparative Effectiveness of Telemedicine in
Providing Diabetic Retinopathy Screening Examinations: A Randomized Clinical
Trial. JAMA Ophthalmol, 133(5), 518-525.

https://doi.org/10.1001/jamaophthalmol.2015.1

Medicare, C. f., & Services, M. (2020). Medicare telemedicine health care provider fact

sheet. March 17, 2020.

Mohammadpour, M., Heidari, Z., Mirghorbani, M., & Hashemi, H. (2017). Smartphones,
tele-ophthalmology, and VISION 2020. International journal of ophthalmology,

10(12), 1909.

Monaghesh, E., & Hajizadeh, A. (2020). The role of telehealth during COVID-19 outbreak: a
systematic review based on current evidence. BMC Public Health, 20(1), 1193.

https://doi.org/10.1186/s12889-020-09301-4

Newman-Casey, P. A., De Lott, L., Cho, J., Ballouz, D., Azzouz, L., Saleh, S., & Woodward,
M. A. (2021). Telehealth-based Eye Care During the COVID-19 Pandemic:
Utilization, Safety, and the Patient Experience. Am J Ophthalmol, 230, 234-242.

https://doi.org/10.1016/1.2j0.2021.04.014

Organization, W. H. (2010). Telemedicine: opportunities and developments in member

states. Report on the second global survey on eHealth. 2.


https://doi.org/10.1001/jamaophthalmol.2015.1
https://doi.org/10.1186/s12889-020-09301-4
https://doi.org/10.1016/j.ajo.2021.04.014

50

http://apps.who.int/iris/bitstream/handle/10665/44497/9789241564144 eng.pdf?sequ

ence=1

Parmanto, B., Lewis Jr, A. N., Graham, K. M., & Bertolet, M. H. (2016). Development of the
telehealth usability questionnaire (TUQ). International journal of telerehabilitation,

8(1), 3.

Paul, P. G., Raman, R., Rani, P. K., Deshmukh, H., & Sharma, T. (2006). Patient satisfaction
levels during teleophthalmology consultation in rural South India. Telemedicine

Journal & e-Health, 12(5), 571-578.

Pozzani, G., Combi, C., & Pozzi, G. (2017). Telemedicine for Developing Countries. Applied

Clinical Informatics, 07(04), 1025-1050. https://doi.org/10.4338/aci-2016-06-r-0089

Punnett, A. F., & Steinhauer, G. D. (1984). Relationship between reinforcement and eye
movements during ocular motor training with learning disabled children. Journal of

learning disabilities, 17(1), 16-19.

Raghuram, A., Cotter, S. A., Gowrisankaran, S., Kanji, J., Howell, D. R., Meehan, W. P.,
3rd, & Shah, A. S. (2019). Postconcussion: Receded Near Point of Convergence is
not Diagnostic of Convergence Insufficiency. Am J Ophthalmol, 206, 235-244.

https://doi.org/10.1016/1.2j0.2019.04.008

Ramaswamy, A., Yu, M., Drangsholt, S., Ng, E., Culligan, P. J., Schlegel, P. N., & Hu, J. C.

(2020). Patient Satisfaction With Telemedicine During the COVID-19 Pandemic:


http://apps.who.int/iris/bitstream/handle/10665/44497/9789241564144_eng.pdf?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/44497/9789241564144_eng.pdf?sequence=1
https://doi.org/10.4338/aci-2016-06-r-0089
https://doi.org/10.1016/j.ajo.2019.04.008

51

Retrospective Cohort Study. J Med Internet Res, 22(9), €20786.

https://doi.org/10.2196/20786

Rani, P. K., Raman, R., Manikandan, M., & Mahajan, S. (2006). Patient satisfaction with
tele-ophthalmology versus ophthalmologist-based screening in diabetic retinopathy.

Journal of telemedicine and telecare, 12(3), 159.

Rao, M., Clarke, A., Sanderson, C., & Hammersley, R. (2006). Patients' own assessments of
quality of primary care compared with objective records based measures of technical
quality of care: cross sectional study. BMJ, 333(7557), 19.

https://doi.org/10.1136/bmj.38874.499167.7C

Rounds, B. B., Manley, C. W., & Norris, R. H. (1991). The effect of oculomotor training on

reading efficiency. Journal of the American Optometric Association.

Saari, J. M., Summanen, P., Kiveld, T., & Saari, K. M. (2004). Sensitivity and specificity of
digital retinal images in grading diabetic retinopathy. Acta ophthalmologica

Scandinavica, 82(2), 126-130.

Saliba, V., Legido-Quigley, H., Hallik, R., Aaviksoo, A., Car, J., & McKee, M. (2012).
Telemedicine across borders: a systematic review of factors that hinder or support
implementation. Int J Med Inform, 81(12), 793-809.

https://doi.org/10.1016/1.ijmedinf.2012.08.003

Scheiman, M., Cotter, S., Kulp, M. T., Mitchell, G. L., Cooper, J., Gallaway, M., Hopkins,

K. B., Bartuccio, M., & Chung, I. (2011). Treatment of Accommodative Dysfunction


https://doi.org/10.2196/20786
https://doi.org/10.1136/bmj.38874.499167.7C
https://doi.org/10.1016/j.ijmedinf.2012.08.003

52

in Children: Results from a Randomized Clinical Trial. Optometry and Vision

Science, 88(11), 1343-1352.

Scheiman, M., Kulp, M. T., Cotter, S. A., Lawrenson, J. G., Wang, L., & Li, T. (2020).
Interventions for convergence insufficiency: a network meta-analysis. Cochrane

Database of Systematic Reviews(12).

Scheiman, M., Grady, M. F., Jenewein, E., Shoge, R., Podolak, O. E., Howell, D. H., &
Master, C. L. (2021). Frequency of oculomotor disorders in adolescents 11 to 17

years of age with concussion, 4 to 12 weeks post injury. Vision Res, 183, 73-80.

https://doi.org/10.1016/j.visres.2020.09.011

Schneider, E., & Zaslavsky, A. (2001). National Quality Monitoring of Medicare Health

Plans Medical Care, 39(12), 1313-1325.

Schwamm, L. H., Erskine, A., & Licurse, A. (2020). A digital embrace to blunt the curve of

COVIDI19 pandemic. NPJ Digit Med, 3, 64. https://doi.org/10.1038/s41746-020-

0279-6

Services, H. (2010). Medicare payment advisory commission report to the congress, march

2010. Journal of pain & palliative care pharmacotherapy, 24(3), 302-305.

Shiba, T., Yamamoto, T., Seki, U., Utsugi, N., Fujita, K., Sato, Y., Terada, H., Sekihara, H.,

& Hagura, R. (2002). Screening and follow-up of diabetic retinopathy using a new


https://doi.org/10.1016/j.visres.2020.09.011
https://doi.org/10.1038/s41746-020-0279-6
https://doi.org/10.1038/s41746-020-0279-6

53

mosaic 9-field fundus photography system. Diabetes research and clinical practice,

55(1), 49-59.

Solan, H. A. (1967). The improvement of reading efficiency: A study of sixty-three

achieving high school students. Literacy Research and Instruction, 7(1), 8-13.

Solan, H. A., Feldman, J., & Tujak, L. (1995). Developing visual and reading efficiency in
older adults. Optometry and vision science: official publication of the American

Academy of Optometry, 72(2), 139-145.

Solan, H. A., Larson, S., Shelley-Tremblay, J., Ficarra, A., & Silverman, M. (2001). Role of
visual attention in cognitive control of oculomotor readiness in students with reading

disabilities. Journal of learning disabilities, 34(2), 107-118.

Solan, H. A., Shelley-Tremblay, J., Ficarra, A., Silverman, M., & Larson, S. (2003). Effect of
attention therapy on reading comprehension. Journal of learning disabilities, 36(6),

556-563.

Sood, A., Granick, M. S., Trial, C., Lano, J., Palmier, S., Ribal, E., & T¢éot, L. (2016). The
role of telemedicine in wound care: a review and analysis of a database of 5,795
patients from a mobile wound-healing center in Languedoc-Roussillon, France.

Plastic and Reconstructive Surgery, 138(3S), 248S-256S.

Surendran, T. S., & Raman, R. (2014). Teleophthalmology in Diabetic Retinopathy. J

Diabetes Sci Technol, 8(2), 262-266. https://doi.org/10.1177/1932296814522806



https://doi.org/10.1177/1932296814522806

54

Tenforde, A. S., Borgstrom, H., Polich, G., Steere, H., Davis, L. S., Cotton, K., O'Donnell,
M., & Silver, J. K. (2020). Outpatient Physical, Occupational, and Speech Therapy
Synchronous Telemedicine: A Survey Study of Patient Satisfaction with Virtual
Visits During the COVID-19 Pandemic. Am J Phys Med Rehabil, 99(11), 977-981.

https://doi.org/10.1097/PHM.0000000000001571

Tuulonen, A., Ohinmaa, T., Alanko, H. 1., Hyytinen, P., Juutinen, A., & Toppinen, E. (1999).
The application of teleophthalmology in examining patients with glaucoma: a pilot

study. Journal of glaucoma, 8(6), 367-373.

Valikodath, N., & Leveque, T. (2017). Patient Attitudes Toward Telemedicine for Diabetic

Retinopathy. Telemedicine and e-Health, 23(3), 205-212.

Whitten, P., & Love, B. (2005). Patient and Provider Satisfaction with the Use of
Telemedicine: Overview and Rationale for Cautious Enthusiasm. Journal of

Postgraduate Medicine, 51(4), 294-300.

Wiseman, J. T., Fernandes-Taylor, S., Barnes, M. L., Tomsejova, A., Saunders, R. S., &
Kent, K. C. (2015). Conceptualizing smartphone use in outpatient wound assessment:

patients' and caregivers' willingness to use technology. Journal of Surgical Research,

198(1), 245-251.

Wiseman, J. T., Fernandes-Taylor, S., Gunter, R., Barnes, M. L., Saunders, R. S., Rathouz, P.
J., Yamanouchi, D., & Kent, K. C. (2016). Inter-rater agreement and checklist

validation for postoperative wound assessment using smartphone images in vascular


https://doi.org/10.1097/PHM.0000000000001571

55

surgery. Journal of Vascular Surgery: Venous and Lymphatic Disorders, 4(3), 320-

328. e322.

Yenikomshian, H. A., Lerew, T. L., Tam, M., Mandell, S. P., Honari, S. E., & Pham, T. N.
(2019). Evaluation of burn rounds using telemedicine: perspectives from patients,

families, and burn center staff. Telemedicine and e-Health, 25(1), 25-30.

Yogesan, K., Constable, 1. J., Barry, C. J., Eikelboom, R. H., McAllister, I. L., & Tay-
Kearney, M.-L. (2000). Telemedicine screening of diabetic retinopathy using a hand-

held fundus camera. Telemedicine Journal, 6(2), 219-223.

Young, B., Pollard, T., Paynter, S., & Cox, R. (1982). Effect of eye exercises in improving

control of eye movements during reading. J Optom Vis Dev, 13, 4-7.

Young, L. B., Chan, P. S., & Cram, P. (2011). Staff acceptance of tele-ICU coverage: a

systematic review. Chest, 139(2), 279-288. https://doi.org/10.1378/chest.10-1795

Yu, J., Mink, P. J., Huckfeldt, P. J., Gildemeister, S., & Abraham, J. M. (2018). Population-
Level Estimates Of Telemedicine Service Provision Using An All-Payer Claims
Database. Health Affairs, 37(12), 1931-1939.

https://doi.org/10.1377/hlthaff.2018.05116

Zickuhr, K. (2013). Tablet ownership 2013. Tablet, 19


https://doi.org/10.1378/chest.10-1795
https://doi.org/10.1377/hlthaff.2018.05116

57

Appendix A. Telemedicine Patient Survey

Telemedicine Survey
1. Compulink ID # *

2. Date of Survey
Example: January 7, 2019

3. Date of Telehealth Visit *

Example: January 7, 2019

4. Consent? * Mark only one oval.

o Yes
o No
o No Response (after 3 failed attempts)

Internet Access/Device Usage

5. How will you describe the type of internet service you currently have? Mark only one
oval.

o Cable internet (administrator to explain if patient does not know definition:
internet service is delivered red through a cable modem which can be connected
to a router for a wireless service)

o Digital Subscriber Line (DSL) (internet service is delivered through a
telephone line. If patient is confused about DSL or Dial-up: if your phone is
tied-up when using internet, then it is not DSL)

o Satellite internet (internet service is delivered through a satellite dish which
then brings the signal home through a modem

o Mobile internet (internet service is provided through cellular networks)
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6. Which electronic device did you use for a majority of your telehealth encounters? Mark
only one oval.

o Smartphone
o Tablet
o Laptop

7. Have you received other telehealth services in the past? Mark only one oval.

o Yes
o No
o Decline to Answer

8. Are you receiving other telehealth services now? Mark only one oval.

o Yes
o No
o Decline to Answer

9. The telemedicine platform was easy to use Mark only one oval.

o Very Easy to Use
o Easy to Use

o Neutral

o Hard to Use

o Very Hard to Use

10. Are you receiving other telehealth services now? Mark only one oval.

o Yes
o No
o Decline to Answer

11. The telemedicine platform was easy to use Mark only one oval.

Very Easy to Use
Easy to Use
Neutral

Hard to Use
Very Hard to Use

O O O O O
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12. How would you rate the audio quality for a majority of your telehealth

encounters? Mark only one oval.

0 O O O O

Excellent
Very Good
Good

Fair

Poor

13. How would you rate the video quality for a majority of the telehealth encounters? Mark
only one oval.

O O O O O

14.

o0 O O O O

Excellent
Very Good
Good

Fair

Poor

Of the three telehealth visits, how often did you experience a disruption due to
technology? Mark only one oval.

One visit

Two visits

More than 2 visits
Every visit

None

Disruptions

15.

16.

If patient has used both ECL and Zoom: Which telemedicine platform,
EyeCareLive or Zoom did you experience disruptions in? Mark only
one oval.

Zoom

Eye Care Live

Both

What percent of the time was your telehealth session disrupted due to
technology? (Ex: asynchronous audio/video, poor audio quality, poor video
quality, call disconnections etc.,) Mark only one oval.

o Less than 1% of the time
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17.

Less than 5% of the time
Between 5-25% of the time
Between 25-50% of the time
More than 50% of the time

o O O O

How would you describe the technical disruption? Mark only one oval.

Poor internet service

Problem with telehealth platform
Problem with my device
Problem with my doctor’s device

0O O O O O

Not sure

Overall Experience

18.

19.

20.

How much difficulty did you experience in following the doctor’s instruction
during a majority of the encounters? Mark only one oval.

No difficulty

Little difficulty

Moderate difficulty

Severe difficulty

O

O

Unsure

(©]

How accurate were the telemedicine sessions compared to in-office sessions? Mark
only one oval.

More accurate than in-office sessions
As accurate as in-office sessions

Less accurate than in-office sessions
Don’t know

Have not had any in-office VT sessions

© O O O O

If there are no COVID-related health concerns, would you prefer to
receive telehealth services in the future instead of regular in-office services?
Mark only one oval.

o Yes

o No

o Not sure
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21.

0 O O O O

22.

Overall, how would you rate your level of satisfaction in receiving telehealth

services? Mark only one oval.

Very Satisfied

Satisfied

Neutral (not satisfied or dissatisfied)
Dissatisfied

Very dissatisfied

Comments
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