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Abstract
Telemedicine holds great promise for increased access to specialty care services for safety net clinic patients.
However, the adoption of these technologies is not a seamless transition for clinicians working in resource-poor
settings. Previous research has analyzed workflow issues that arise in primary care settings when adopting
telehealth tools but has not examined the unique workflow challenges facing specialists who provide assessments to
safety net clinics. Findings are presented from a case study that employed qualitative methodologies as part of an
assessment of a teleretinal screening program in Los Angeles urban safety net clinics. The program utilizes external
ophthalmologists to perform retinal readings. The case study provides insights into how difficulties that arise in
reader workflow are resolved and identifies unique factors requiring consideration when highly trained specialists
perform teleretinal readings. The discussion outlines important issues to address when developing telehealth
workflow protocols for the safety net, specifically, and their broader applicability in telemedicine.
Introduction
In order to care for an expanding uninsured and underinsured patient population, the United States relies on the
health care safety net, a diffuse and, in the case of Los Angeles County, fragmented network composed of
community health clinics and county emergent and specialty care facilities.1 Safety net clinics, though usually able
to offer their patients primary care, medications, and medical supplies, are often unable to offer specialty services
on-site.2 For these, patients must turn either to the private health care market, an option not affordable to the vast
majority, or join long referral queues for limited county specialty services. In effect, Los Angeles’ urban safety net
offers almost no access to specialty expertise.3 Telehealth technologies, often associated with rural areas where
patients are separated from specialists by geographic distance4,5, also hold great promise for increasing access to
urban underserved patients.6,7
The urban safety net patient population, due to various socio-economic factors resulting in a systematic lack of
access to preventative medical care, is at high risk for developing unregulated chronic conditions and related
complications.8,9 One example is the increased prevalence of Type II diabetes mellitus in Latinos and AfricanAmericans.9,10 Poorly managed, this chronic disease can result in diabetic retinopathy, a condition in which excess
glucose in the bloodstream causes damage to the blood vessels of the retina. These structurally and physiologically
damaged vessels can rupture and hemorrhage within and around the retina, resulting in irreversible blindness.
Diabetic retinopathy is the leading cause of blindness in the United States with more than 100,000 new cases
identified each year.11 When subject to regular surveillance and timely treatment, however, 90-95% of patients retain
vision. Thus, best practices require diabetic patients be screened for retinopathy annually.12,13 Teleretinal screening,
when effectively implemented, has the potential to help the safety net meet this goal.
In the typical retinal screening process a care provider uses a camera to photograph the retina and evaluates the
images on-site. If evidence of disease is found, the patient is referred to an ophthalmological specialist for treatment.
In the Los Angeles safety net this process means that all patients must be referred to county specialty services for
their annual retinal screening. Alternatively, in teleretinal screening a trained photographer captures the retinal
images and sends them via the internet to a trained reader capable of recommending referral to an ophthalmologist
who can provide a definitive diagnosis.14 On-site teleretinal screening allows safety net clinics to identify and
forward to county specialty services only those patients requiring treatment and care, greatly reducing the burden on
limited county resources while also ensuring patients have realistic access to the recommended annual screenings.
It is well established that the adoption of telemedicine into routine workflows in any health care setting is not a
straightforward transition.14,15,16 In urban safety net clinics this process is even more complex.15,16,17 On one hand,
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telemedicine provides specialty access at primary care clinic locations to a population that previously had negligible
access. On the other, clinics’ limited financial, human, and technical resources create high barriers to the adoption of
telemedicine.15,16,17 In addition, telemedical practices draw together new and geographically dispersed teams of
providers who are unfamiliar with one another, subject to unique local work cultures, and have few opportunities to
build clear communicative rapport or trust through face-to-face interactions. These conditions are problematic in
developing standardized workflows and patient care protocols. Due to scarce resources, the success of teleretinal
screening in the urban safety net rests largely upon human factors, specifically those affecting new collaborations.
Previous studies have addressed teleretinal workflows in primary care clinics serving insured patients, an integrated
health system, and rural areas serving both underinsured and private patients.5,14,18 However, little inquiry has been
directed toward workflow requirements in a fragmented urban safety net; this paper addresses that gap. Rather than
focusing on the primary care clinic workflow, the Los Angeles case study discussed below examines the unique
issues faced by external readers who are a critical component of teleretinal screening care. The paper investigates
the role that readers - in this case ophthalmologists who provide retinal image assessments - play in the successful
implementation of an urban safety net teleretinal screening study. Three themes emerge from study results; (1) The
significant role readers play in developing efficient workflow practices and protocols for care delivery, (2) The
impact teleretinal screening has on the traditional relationship between the specialist-reader and the primary care
facility managing the patient, and (3) How the perception of malpractice liability affects the adoption of
telemedicine utilizing external specialty expertise for safety net clinics.
Methods
Study Setting
Institutional Review Board approval was obtained from the Charles Drew University of Medicine (CDU). The study
involves six safety net primary care clinics in South Los Angeles with active screening of diabetic patients occurring
over a one year period (August 2010 through September 2011). These clinics primarily serve immigrant Latino and
African-American patients, with 28% of the population living below the federal poverty level.19 Like many other
Los Angeles safety net clinics, the six in this study face such obstacles as high staff turnover, stressed financial
resources, limited on-site access to specialty care, and no formal, integrated relationship with county facilities. The
research study targets all Type II diabetes mellitus patients, 18 years of age and older within these clinics. Prior to
the introduction of teleretinal screening, patients waited long periods after a safety net clinic referral to receive an
initial retinal examination, diagnosis, and treatment when necessary, through Los Angeles county hospital facilities.
Primary care clinic staff and county hospital administrators estimate that the typical South Los Angeles patient
requiring ophthalmological care waits between four and eight months from the date of a clinic referral to the date of
a county hospital appointment. For many patients, this appointment consists of an initial visit to an optometrist or a
general ophthalmologist who examines and diagnoses the patient. Follow-up care might be rendered immediately or
could require referral to another specialist. Given the delay, complications such as proliferative diabetic retinopathy
can worsen and, in some cases, result in permanent vision loss. A constant challenge is that the workflow and
institutional cultures of the primary care clinics function independently from those in the county facilities.
Four of the six participating clinics had a teleretinal screening program in place prior to the study and used boardcertified optometrists to read and assess patient cases for diabetic retinopathy. The other two clinics did not have
previous experience with teleretinal screening. The CDU study is structured to fit into the daily culture of these
safety net clinics with minimal disruption. It provides two clinics with digital nonmydriatic fundus cameras and all
clinics are given access to teleophthalmology software and ongoing staff training. In order to conduct a screening,
clinic staff take six retinal images and two external images of a patient’s eyes. The patient’s case, images, and basic
biometric data, are then uploaded into EyePACS, a teleophthalmological viewing software developed at UC Berkley
and already in use in many California safety net clinics.20
The CDU study also provides for three board-certified ophthalmologists to be contracted as image readers. These
ophthalmologist-readers were trained to use EyePACS and provide their services to the study for a limited
compensation. The ophthalmologists fill in a report that includes an assessment of the patient’s case and asks the
reader to rate the quality of the retinal images provided, determine whether the information was sufficient for
interpretation, and fill in free text fields labeled “Diagnosis” and “Referral Status.” Ophthalmologists were selected
for the study based upon previous exposure to telemedicine (OP2, OP3) and interest and experience in working with
medically underserved patients (OP1, OP2, OP3). One ophthalmologist (OP1) had previous experience working
with teleophthalmology in a developing country and had some knowledge of its use in the United States, whereas,
another (OP3) had participated for several years in an urban safety net teleretinal screening program.
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Approach and Procedures
The case study’s qualitative descriptive method21 consisted of semi-structured interviews with all of the project’s
readers (3 ophthalmologists or 100% of this category) as well as informal observations of clinic workflow related to
teleretinal screenings. Similar interviews were also conducted with clinic staff and focus groups are being conducted
with patients to understand the experience of these parties. However, those data will be the subject of future
publications as the present discussion focuses on the experiences of ophthalmologist-readers. Prior to all research
activities informed consent was collected from each respondent.
Though data in the current discussion are limited to a singular case study with a limited sample size, results are
informative regarding the impact of local context on the provision of telemedicine-based care. Case studies are
appropriate where they illustrate a new phenomenon in a manner that expands existing understandings of practices
that are so complex as to only be understood through an investigation of the local context.22 The intricate and
fragmented health care network that serves the safety net patient population is indeed this sort of complex
environment, described by a participating clinic’s medical director as requiring a “Machiavellian approach” to
negotiate. Interviews with the ophthalmologists ranged from 45 to 92 minutes (average 69 minutes) and were openended discussions. The main categories addressed included: (1) Ophthalmologist’s experiences providing medical
expertise for teleretinal screening, (2) Ophthalmologist’s interactions with each other and with clinic health care
providers and staff, and (3) Ophthalmologist’s experiences with telemedicine. Within these domains,
ophthalmologists were asked to describe their relationship to patients receiving teleretinal readings and the primary
care physicians at the safety net clinics. They were then asked to discuss their understanding of how these
relationships, brokered through telemedicine, were differentiated from situations where they had face-to-face
interactions with patients. As background to these interviews, CDU researchers observed workflows facilitating the
use of the technology and held unstructured discussions with clinic staff during weekly scheduled visits, as recorded
in field notes. As it became clear to CDU researchers that clinic workflow and other issues were impacting reader
workflow, an exploration of reader concerns was built into the interviews with ophthalmologists.
Data Analysis
Interviews were audio-recorded and transcribed by a professional transcription company. Given the sample size, all
transcripts were read in their entirety. Open coding was used to identify similar topics and themes in the interviews.
The transcripts were examined line-by-line for code assignment, without predetermined categories influencing what
would be coded. After the transcripts had been coded, the codes were grouped into thematic categories and
transcripts reviewed again. To ensure validity and reliability of analyst interpretations, two investigators with
expertise in qualitative methods analyzed the data and discussed the results. Interview data was corroborated with
the first author’s direct observations of workflow in the clinics and CDU study personnel’s experiences providing
support to clinic staff. Finally, the results were discussed with the entire project team at weekly meetings.
Results
Challenges to the Expected Workflow in the CDU Teleretinal Screening Study
The original workflow envisioned in the study design (see Figure 1 on next page) consisted of the following process:
(1) Diabetic patients receiving treatment at a participating clinic obtain a teleretinal screening for diabetic
retinopathy at least once a year from clinic staff who explain the process to them; (2) Clinic staff conducting the
screening upload the patient’s images and basic health information into EyePACS; (3) External ophthalmologists
read and review each patient’s case and describe their findings in an EyePACS report; and (4) Clinic staff read the
EyePACS report, share and explain the results with patient, and arrange for a referral to the county hospital, should
treatment be recommended. The expected workflow was shared and vetted with clinic administrators and
ophthalmologists at the start of the study. Once put into motion, CDU researchers discovered that the third step,
involving reader workflow, required further exploration, discussion, and re-organization. CDU researchers worked
with the ophthalmologists to rearticulate and improve the overall teleretinal screening process.
Under the project contract, the investment of ophthalmologists was limited to reviewing all cases uploaded by the
clinics participating in the project within two weeks of entry into EyePACS. For the first few months (beginning in
August 2010) the reader workflow advanced smoothly with cases receiving assessments within the expected time
frame. However, in mid-November 2010 through mid-December, 2010, CDU researchers noted that both the
ophthalmologists and clinic staff were expressing concerns with the teleretinal screening process. Specific problems
included: (1) Some ophthalmologists were reviewing more cases than others, (2) Reviews were occurring at erratic
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time frames, (3) Cases uploaded by certain clinic staff were not being reviewed by any ophthalmologist, (4)
Ophthalmologists regularly reported being unable to render a complete assessment based on poor quality of the
images and noted discomfort with this situation, and (5) Length of time to completed reading appeared to be
increasing past the two week mark on several individual cases.
Figure 1: Anticipated Workflow
1. Diabetic
patients receive
teleretinal
screening at
clinic each year.

2. Clinic staff
upload patient’s
images & basic
biometric data into
EyePACS.

3. Consulting
ophthalmologist
reads patient’s
case and renders
a diagnosis.

4. Clinic staff read,
diagnosis, & arrange
specialty care
referral to county
hospital as needed
care.
NNNNneeded.

For a short period of time in late November 2010, these problems culminated in the ophthalmologists stopping case
reviews and expressing concerns in a more systematic manner to CDU researchers. These concerns can be broadly
grouped into two domains. The first domain relates to the lack of adequate information contained in cases uploaded
into EyePACS. Specifically, ophthalmologists were concerned about (1) poor quality retinal and external eye images
and (2) missing patient biometric information (e.g., hemoglobin A1C, height, weight, and number of years with the
disease). Ophthalmologists considered both these kinds of information necessary for a full interpretation of a
patient’s case. In a second domain, the ophthalmologists expressed concern as to whether adequate and timely
treatment would be provided to the patients they had determined to require care. The ophthalmologists felt that
failure to deliver such care would have important ethical, moral, and legal implications and desired clarification
before continuing to read cases. Despite these workflow issues it is significant to note that as of February 24, 2011,
project ophthalmologists had reviewed and read 1,028 patient cases, resulting in recommendations for 167 referrals
to county facilities for specialty care. Detailed results are presented from the interviews in the two domains.
Lack of Adequate Information:
For the ophthalmologists “information” necessarily included images of the eye and retina, as well as accompanying
biometric data. Ideally, they hoped that each case would have eight high quality images and complete biometric
data. However, in practice this was rarely the case. For example, biometric data are not required fields for the
submission of a patient case through EyePACS and were often missing. None of the ophthalmologists knew why
these fields were blank and found this frustrating. Though not formally presented in the current discussion, initial
findings from staff interviews indicate that the lack of clinic resources, common to the safety net setting, is a major
factor. One ophthalmologist (OP1) said, “[H]alf the information that you’re requesting isn’t even there. I have no
vision [of the images and] I don’t know what their blood sugars are … [Y]ou can’t really make a full assessment …
so it turns into, well, let me just screen them to see if I see anything abnormal.” The lack of adequate image quality
was also frustrating for this ophthalmologist who, in his residency, had used similar equipment and recognized the
criteria for photo quality. For OP1, “sometimes [it is] very, very difficult… as [I]’ve gone through more of these
[images], [I am] like, ‘Oh, they’re all artifacts.’ There’s no way that 700 people in the world are going to have
cotton wool spots [in the exact same place]. So it has to be a smudge on the lens or [the camera is] not focused.”
For another ophthalmologist (OP2) the question of image quality was one of trust because this factored significantly
in her ability to render an accurate diagnosis. According to OP2, “[Y]ou're trusting an image … because there's a
level of trust there of the photographer I think that you're kind of trusting this person got the best possible image and
the best possible views and if they saw something over on the edge that they went and captured that. That their
desire to be comprehensive would be there… You're giving a diagnosis without actually seeing a patient to the best
of your ability and that's sort of a larger issue or I should say, sort of a higher struggle, if you will, because in the
end these patients are getting an exam that they probably wouldn't get otherwise.” Through repeated virtual
interactions on cases uploaded into EyePACS, OP2 felt that she built a relationship of trust, measured in image
quality, with individual photographers, “Well it's interesting because I don't know them, but I do know their names
and I know their pictures and so you get to know their style and honestly you're more relieved whenever… it's the
person that takes good pictures”. For these cases OP2 felt reading was, “much less of a struggle than it is if it's one
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of the people that really don't seem to care much or for whatever reason don't take very good images repeatedly.”
Interestingly, OP2 suggests here that image quality may indicate the photographers’ level of investment.
In controlling for poor quality images and lack of information, two project ophthalmologists described how they
attempted to read in a manner that might partially compensate. One ophthalmologist (OP2) described a system of
reading poor quality photographs in which she tracked back and forth between images to distinguish between spots
due to artifacts on the lens, such as dust or lint, versus what might be a cotton wool spot, pathology indicative of
diabetic retinopathy. For this ophthalmologist, her purpose is to identify whether any, “impending bad things [are]
about to happen” and she adjusted her reading of the images to assess for such potential while, at the same time,
controlling for poor quality information.
The third project specialist (OP3) relied upon her knowledge of the community and tendencies within particular
populations to help compensate for inadequate information. According to OP3, “[O]nce I click on a patient, I look at
their name, because sometimes they say ethnicity not specified. And I like to know the ethnicity of my patients
because demographics mean a lot. You know that if a patient is Hispanic they might have some diabetic
retinopathy. If they’re African American, they might have some glaucoma. So there’s certain disease prevalence
that the demographics help me a lot. I look at their age [and they number of years they have had diabetes] … I like
the background stories…So sometimes if you don’t get a lot of information, it just gives me an idea…”
Though all ophthalmologists felt that, for the most part, they were able to compensate for the lack of information
and poor image quality, at least for the purposes of recommending a referral for further examination, most felt that
this required extra time and was not a good use of resources. Specifically, poor image quality led each
ophthalmologist to give conservative assessments leading to a greater number of recommendations for referrals than
was probably necessary. Thus, while the teleretinal screening provided did reduce total number of referrals by more
than 80%, the ophthalmologists felt an even greater benefit could be easily realized with improved image quality.
In using EyePACS, readers typically review cases using a large screen desktop or laptop computer. To examine an
image a reader clicks on a small thumbnail of the picture that then loads a medium or large image. Given the need to
compensate for poor image quality, this limited range of sizes made it difficult for ophthalmologists to move easily
around the photograph and identify potential problems. Moreover, the time that the computers took to enlarge and
load images lengthened the process. In trying to ameliorate the loss of time due to low image quality and the high
patient load, one ophthalmologist (OP3) developed a workaround by using her personal iPad to view the images.
The iPad allows magnification of images without reloading, which was not possible on her usual computer.
Furthermore, it had WI-FI connectivity, allowing portability and greater convenience. OP3 felt the range of
enlarging options offered by the iPad allowed her to concentrate on specific points within the image and to target
these points more rapidly. According to OP3, “Now that I have my iPad it makes [reading images] much easier
[than] doing it with a desktop and a mouse… I can do per patient maybe five minutes whereas before it would take
easily ten minutes… and the image quality is much better.” Of additional interest, OP3 reported sharing this
workaround with OP1 who, she believes, is now also using an iPad.
In summary, the ophthalmologists felt inadequate information inhibited their ability to render a full assessment of
disease severity, making it difficult to fully realize study objectives. Two of the three ophthalmologists (OP2, OP3)
deemed this unfortunate because their readings likely would be the only access to ophthalmological care that the
majority of these patients would have. For this reason, these individuals felt it was especially important to give the
patient as complete an assessment as possible, for which image quality was a significant factor. However, each
ophthalmologist developed different workarounds for dealing with these problems based on personal knowledge,
use of additional technology and previous experiences practicing medicine in the underserved community.
Ethical, Moral, and Legal Concerns Relating to Provision of Treatment after Teleretinal Screening:
In addition to inadequate information uploaded to EyePACS, project ophthalmologists were concerned that if they
determined a patient requireed follow-up treatment, they had no way to ensure that an opportunity would be
provided. In large part, this concern gravitated around the ophthalmologists’ perceptions of the legal, ethical, and
moral obligations that they had as physicians to the safety net patients for whom they were providing care. In
describing his priorities, OP1 said, “So [my] number one [priority] is to identify pathology that I think may cause
blindness… to identify that and make sure that they get some type of follow-up treatment.” OP1 felt that he was
unable to fully achieve the latter goal because he could only indicate the length of time until referral should be
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completed but could not ensure that the outcome. This doctor defined the completion of a referral as ensuring that a
patient received an appointment for care, not necessarily that the patient received care. Moreover, OP1 felt he could
ensure this in a regular retinal screening not involving telemedicine because he would have physical access to the
patient. In trying to expedite care for emergent cases discovered through study screenings, OP1 even attempted to
refer patients requiring immediate attention directly to himself when he was scheduled at the local county facility,
rather than using the county’s electronic referral system. However, for administrative reasons, the county would not
allow OP1 to continue direct referrals in this manner. After being informed that he could not bypass the county
referral system, OP1 said that he now, “just use[s] very vague guidelines. They need to be seen within six months.
They need to be seen within four months or... This is an urgent referral that needs to be seen within a month. That’s
as far as I go.” Though morally uncomfortable with simply letting a patient in need leave his “virtual” care without
ensuring an appointment for follow up services, OP1 felt his hands were tied. Moreover, for OP1, “it should not fall
to doctors to administrate”.
In teasing out the issues presented by OP1 above, OP3 differentiated between her moral and ethical duties, a
distinction that hinged partially on her physical access to the patient. According to OP3, “I think from a moral
standpoint, yes [I have a duty to ensure care]. From an ethical standpoint, no. Because my responsibility is to read
the images and interpret the images. And it’s very different than having a patient there in front of you that can walk
out of your office with an appointment … when the patient is sitting there in front of me I know the patient will be
taken care of. No doubt, no question. If I had to walk them to the retina specialist that’s just how I am. Whereas
[with teleretinal screening] from an ethical perspective I feel like my responsibility is to interpret the images, the
people on the other end, it’s their responsibly to get them through wherever they need to get them through.”
What OP3 discusses in terms of her ethical obligations also entails a significant connection to legal considerations
voiced by other project ophthalmologists and most concisely described by OP1 who said, “I mean there is liability
involved. As long as I am seeing a patient that I feel needs to be seen urgently!” In this regard OP3 mentioned,
“even OP1 and I were talking about this a little bit. We were talking about, well… should we call our malpractice
people and see what coverage we have under teleophthalmology?... Because really, what is – is it our responsibility
once – I’m not sure, it’s a gray area… I would really like to find that out.” Of particular concern to the
ophthalmologists was their uncertainty about the protocols for delivery of recommended care, “on the other side of
the equation” (OP3), i.e., at the primary care clinics, given that teleretinal screening is a fairly recent introduction to
this care setting. For each of the ophthalmologists in the study, the practice of telemedicine produces a tenuous
relationship between the specialist acting as an image reader, other care providers, and the patient. At one extreme
OP1 simply said, “there isn’t a relationship.” However, when pressed further OP1 acknowledged that a relationship
with the patient begins when he first opens a case file and is completed when he submits the report through
EyePACS. This conceptualization was similar to that voiced by both OP2 and OP3.
The preference for all ophthalmologists would be to ensure that a patient needing care would have an opportunity
for a follow up appointment, something that OP1 felt could be easily built into the teleretinal screening protocol.
OP1 believes teleretinal screening has, “got great potential … [but] there needs to be a – I guess a catch net or a
protocol or something in place that will allow these individuals that have been identified as sick to be either treated
or seen in a timely fashion. That it’s built into the system so that if you grade a person as severe, very severe
diabetic retinopathy, and you click on it, the [EyePACS] system should automatically generate or prompt the
physician, ‘This patient qualifies as severe diabetic. Would you like to make a referral?’ If so, within what time
frame? One week, two weeks… three months, one month? And that would really help hone in on [the problems].”
Developing and Implementing a Pragmatic Workflow Protocol
In order to resolve the issues discussed above the ophthalmologists took two actions. First, they requested that the
three clinic staff with the worst images ratings at two of the clinics receive retraining on the use of the digital fundus
camera. The staff complied and coordinated visits with other clinics and received retraining from other
photographers. In some cases the clinic staff were not compensated for the time required for retraining. Preliminary
data collection indicates that clinic staff assumed the additional workload because of their desire to provide quality
care to safety net patients. After the retraining, the ophthalmologists began to review cases by all clinic staff, with
many of those who had been retrained receiving higher quality ratings. It is also important to note that the retrained
clinic staff had been working with cameras that were discovered to be faulty in February, a complication that may
have led to the original low ratings. Secondly, the ophthalmologists clarified their responsibility vis-à-vis the
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patients with a supervising medical officer and county administrators and collaborated amongst themselves to design
a workflow to ensure that all patients received assessments and that cases requiring immediate care would be
flagged. Specifically, this system change incorporates a calendar that assigns each day to a single ophthalmologist
who is then responsible for reviewing and assessing every case uploaded into EyePACS on that day. In addition,
OP2 is working with EyePACS designers to develop a standardized system indicating the level of severity of a
patient’s disease and the requisite timing of follow up care. While the standardized system of referrals has yet to be
developed, the expectation is that it could help the triage process by more emphatically identifying patients needing
further care and the appropriate timeliness of treatment.
Discussion
From the qualitative findings, three significant themes emerged regarding the role of specialists as readers for
teleretinal screenings in safety net settings. The first theme relates to the development of efficient reader workflow
practices and protocols for care delivery. In this study, the ophthalmologists took the initiative to develop
workaround processes when the need arose, including comparison across images to differentiate between visual
artifacts and actual pathology, and adopting additional technologies, such as the iPad for viewing retinal images.
Moreover, the ophthalmologists shared their individual workarounds with one another and, in some cases, learned,
adopted, adapted, and improved on these innovations. In developing other workflow solutions, the ophthalmologists
were aided by CDU researchers who helped to coordinate workarounds such as clinic staff retraining and the
implementation of a calendaring system.
These positive outcomes speak to the need for collaborative approaches amongst care providers at multiple levels,
particularly in the provision of spatially fragmented telemedicine care. In large part, such collaboration occurred
organically in this teleretinal screening study, building from intermittent discussions that ophthalmologists had with
one another while working at the same clinic or that were initiated through telephone or email conversations with
CDU researchers. That the ophthalmologists took advantage of such opportunities accords well with the high levels
of motivation that each expressed when describing his or her commitment to serving the safety net population of
urban Los Angeles. Because similar spontaneous communications among readers in teleretinal screening programs
might not always occur and not all may be as highly motivated, it would be advisable that such opportunities for
communication among providers be built into future teleretinal screening program protocols. Possibilities include
monthly or quarterly meetings, an email listserv, or structured and continuing training and feedback interchanges
with health care providers in similar projects. Such forums could also prove valuable for individual innovators to
share their personal creative and effective workarounds. Case study results also suggest that similarly allowing for
dialogue between the different levels of care providers – primary care, specialty care, consulting readers - involved
in a teleretinal screening would also more comprehensively enhance these programs. Strengthened avenues of
communication would improve readers’ understanding of circumstances at the primary care safety net clinic. The
net result should increase readers’ awareness of the constraints that such resource-poor settings face, build trust
levels between different care providers and clinic staff working with the same patient, allow problems to be
addressed with greater speed, and provide better overall care to the patients.
The second theme that emerged relates to the manner in which teleretinal screening impacts the traditional
relationships between a specialist-reader and the primary care facility managing the patient. Specifically, the results
show that the ophthalmologists feel this relationship becomes attenuated when telemedicine allows the specialist to
be “virtually” present in the patient examination room. On the one hand, this situation is advantageous for the
provision of specialty care to a diffuse and underserved patient population: it allows ophthalmological expertise to
be brought into multiple locations, such as the six safety net clinics in this study, at the same time. On the other
hand, inherent complications must be taken into account when specialists transition away from “face-to-face”
interaction. Specifically, the ophthalmologists expressed frustration that they had very little control with overall
workflow protocols except in the way they read photos. In response, they developed new processes for themselves
and then let loose their assessments into the system in an act of faith that all would somehow work out and the
patients would receive care. The ophthalmologists desired to offer the patients a similar level of care as in a face-toface screening where they would be able to offer a full assessment and opportunity for treatment. However, as
readers the ophthalmologists were limited to the role of a an assessment consultant rather than a physician managing
the patient. The ophthalmologists did not automatically differentiate between these roles and, in this study, this
difference required clarification. Specialists providing readings may benefit from a formal orientation as to the
contours of their role as reader and how this concretely differs from their role as a physician managing care. The
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content of the orientation might vary with readers’ level of expertise (e.g., an ophthalmologist might require a
different orientation than an optometrist).
The third theme relates to the ophthalmologists’ perception of the possibility of malpractice liability and how this
might impact the adoption of telemedicine in safety net settings. Medical malpractice liability, a tort defined through
state laws, is triggered when, after a physician-patient relationship is formed, the physician fails to deliver the
accepted standard of care common in local medical practice.23 Malpractice as applied to telemedicine has yet to be
clearly defined.24,25 Under California state law, physicians involved in use of telemedicine are required to render an
equitable standard of care no matter how that care is provided, whether it be virtual or face-to-face (Cal. Bus. &
Prof. Code 2290.5). In terms of economic damages (e.g., medical costs, loss of wages, and burial costs), under
California law, medical malpractice awards are subject to joint and several liability, meaning that an injured plaintiff
can pursue any defendant for the total amount. Defendants, if there are multiple parties, such as a primary care
provider, a clinic, and a specialist, are responsible for apportioning blame amongst themselves and this
determination is the subject of a separate action. Though non-economic damages (e.g., pain and suffering or
negligence) are subject to several liability, meaning each defendant is apportioned a percent of blame and is solely
responsible for the corresponding fraction of the award (CA Civil Code § 1431.2), for various strategic reasons all
potential parties are often joined in the suit. Because costs associated with malpractice lawsuits and awards can be
substantial, physicians tend to practice “defensive” medicine to avoid individual and institutional liability. It follows
that physicians behave conservatively and are reticent to adopt new technologies that might increase their exposure
to liability. Furthermore, in California a physician working as part of a care provider team must necessarily be
concerned with the actions of the other doctors as he may potentially be held responsible for damages related to their
actions. Ophthalmologists acting as readers on teleretinal screening programs are, therefore, understandably
concerned even though it is clear that the bulk of the liability rests with the primary care clinic that is managing the
patients. These specialists would, therefore, necessarily feel personally invested with establishing workflows and
protocols that clearly delimit their responsibilities to the patient and, ideally, ensure that the patient receives care.
In this teleretinal screening study, the ophthalmologists demonstrated a desire to clearly delimit their relationships
both to the patient and to the primary care clinics. In this sense, all ophthalmologists indicated that telemedicine
weakened their relationship to the patient by confining it to the five to fifteen minutes it took them to open a case on
EyePACS, evaluate the images and read the case, and write a review. After the review was entered into the system,
all ophthalmologists considered the physician-patient relationships terminated. The only exception might be if a
primary care provider attempted to contact the specialist, a situation that had not occurred in the CDU study. Though
each ophthalmologist expressed this view when talking about liability issues, two of them were concerned about
whether this was the correct legal interpretation. This last finding has real and important implications for the
participation of specialists in telemedical programs serving safety net populations. These specialists work not for
high rates of monetary remuneration, but because of other motivations, such as a personal attachment to the local
community. Left unclarified, the perceived threat of malpractice liability may discourage participation in telemedical
programs by specialists, who are either unpaid or underpaid for their work in the safety net. To seek solutions, it
would be advisable to directly address this issue with readers, especially those who are ophthalmological specialists
and who could have heightened perceptions of liability. Specifically, these concerns could be covered in a
specialized reader orientation that directs readers toward evaluating images for evidence of disease and writing
EyePACS reports without diagnosing pathology. Teleretinal screening could then be used to bring ophthalmological
expertise into the safety net clinic with fewer disruptions while continuing to function effectively as triage.
Conclusion
This case study is limited in its scope and localized nature. The research is nevertheless valuable in illuminating
reader workflow issues that are integral to the successful implementation of teleretinal screening in the urban safety
net. As the case illustrates, unresolved workflow issues have the potential to stop or slow new and innovative
telemedical practices even if all parties agree that these programs have great potential. Moreover, the concerns
raised are particularly relevant for safety net health care providers who, already operating in settings where
resources are stretched past capacity, cannot run the risk of additional costs or liability. In this sense, these settings
that have the most to benefit from successful adoption of telemedicine also run the greatest risk and, therefore, may
be conservative adopters of such technologies. To encourage successful adoption, the problematic issues must be
taken into account when developing new workflows around telemedicine and resources allocated accordingly.
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The exact parameters of the socio-medical and legal relationships formed through telemedical practice are, as yet,
ill-defined. Care providers, aware of this uncertainty, will act conservatively in allocating resources and adopting
programs when success or outcomes appear questionable. Because this tendency may prevent full implementation of
programs that can bring great benefit to patients, the workflow issues raised in this CDU case study deserve urgent
attention. Several innovative solutions have had positive results within the confines of this study. Broader resolution
of these issues for the safety net setting is essential for two reasons. First, underserved patients with little access to
face-to-face specialty care at point of primary care could receive a form of consultation through timely and effective
telemedicine. Secondly, the special needs of these patients for rapid diagnosis could be met as a prerequisite to
referral for care, delivery of which often requires a several month wait time in long queues for the overburdened
county hospital system. To better realize the promise of teleretinal screening in providing timely access to critical
specialty care in safety net settings efforts should be increased to; enable specialists to understand their specific roles
in screening, to collaborate more effectively with co-providers, and to resolve fears regarding legal and ethical
principles.
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