Feedback on ophthalmologic telemedicine in a nursing home. 1
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Introduction:

By late 2015, 728,000 individuals were living in homes for the elderly. 80% of them were in an assisted living facility (EHPAD) [START_REF] Muller | 728 000 résidents en établissements d'hébergement pour personnes âgées en 2015[END_REF]. Access to ophthalmologic care for assisted living residents is a public health problem. The assisted living population has a number of medical conditions. In fact, these patients have, on average, 7.9 chronic illnesses [START_REF] Makdessi | En EHPAD, les résidents les plus dépendants souffrent davantage de pathologies aiguës[END_REF]. Ophthalmic conditions are no exception to the rule.

The current structure of ophthalmology practices is geared toward time efficiency in visits, but the methods of consultation are not well-adapted to the management of dependent individuals. At the same time, in France, the number of ophthalmologists continues to decrease, while the need for eye care has increased by a factor of three over the past 30 years [START_REF]Work load of Ophtalmologists in France[END_REF]. To help alleviate this deficiency in medical coverage, the development of telemedicine in ophthalmology may provide an interesting solution. In other countries, this method of consultation is already used in various fashions, which may or may not include an interview with a physician [START_REF] Rathi | The Current State of Teleophthalmology in the United States[END_REF]. For diabetic retinopathy, telemedicine has already been proven effective by a number of studies for diabetic retinopathy screening in isolated patients [START_REF] Gupta | Evidence for Telemedicine for Diabetic Retinal Disease[END_REF][START_REF] Jani | Evaluation of Diabetic Retinal Screening and Factors for Ophthalmology Referral in a Telemedicine Network[END_REF]. For age related macular degeneration, the correlation between so-called "classic" visits and telemedicine visits is excellent [START_REF] Ghemame | Suivi en télémédecine des patients atteints de DMLA[END_REF]. More globally, ophthalmology telemedicine can diagnose a number of vitreoretinal diseases in isolated patients [START_REF] Host | Real-time teleophthalmology video consultation: an analysis of patient satisfaction in rural Western Australia[END_REF]. On patient satisfaction surveys, patients appear satisfied with this new means of consultation [START_REF] Murchison | Reaching the Unreachable: Novel Approaches to Telemedicine Screening of Underserved Populations for Vitreoretinal Disease[END_REF].

A randomized study in Sicily [START_REF] Luca | Tele-health-care in the elderly living in nursing home: the first Sicilian multimodal approach[END_REF] has shown the benefit of a telemedicine model for assisted living patients, which can significantly improve depression scores, psychiatric problems, quality of life scores, and the need for hospital admissions. However, ophthalmology was not part of the data analyzed in this study. Within this context, we performed ophthalmology telemedicine visits including measurement of visual acuity, intraocular pressure, optical coherence tomography and wide field fundus photography between an assisted living facility and our ophthalmology service at the University Medical Center.

Materials and methods:

From June 2018 to November 2018, we performed telemedicine visits with the residents of the assisted living facility at the Janzé (Ille-et-Vilaine) Medical Center. The telemedicine visits could be requested by the resident, the attending physician, an administrator, or a resident's family member.

The patient was examined by a technician with the help of an EHPAD caregiver.

We obtained written consent from each patient (or family member in the case of cognitive impairment) prior to performance of the various examinations. Each patient (or family member in the case of cognitive impairment) was verbally informed that their personal data might be recorded in an anonymous fashion for statistical purposes in a retrospective study.

Demographic data and general past medical history were systematically recorded, with attention to diabetes, hypertension and past ophthalmologic history. The technician then measured the refraction, intraocular pressure with an air-pulse tonometer, distance and near visual acuity, wide field fundus photography (DAYTONA©, Optos, Scotland), and macular and disc OCT (CIRRUS© Spectral Domain HD-OCT, Carl Zeiss Meditec, Germany). All data were transferred to a secure server developed by the Bretagne e-health cooperative.

Following this first technician visit, the patients had a videoconference from the EHPAD with an ophthalmologist at the University Medical Center ophthalmology service, who had previously reviewed the data transferred to the secure server. At the conclusion of the visit, the plan was given to the patient and the clinical care team, followed by a medication prescription via secure messaging as needed, or an appointment for a so-called "classic" visit or additional follow-up.

Nous avons procédé à l'analyse statistique de l'évolution de l'acuité visuelle des patients avant et après notre intervention. Chaque oeil a été analysé indépendamment de l'oeil adelphe. Nous avons procédé à l'analyse en vision de loin et vision de près. Nous avons converti toutes les mesures d'acuité en LogMar pour l'analyse. Elle a été réalisée grâce au test de Student pour échantillons appariés. Nous nous sommes également intéressés à la proportion de malvoyance chez ces patients, malvoyance définie comme une acuité visuelle inférieure ou égale à 3/10 (Échelle de Monnoyer).

L'analyse de celle-ci a été réalisée grâce au test exact de Fisher. Les analyses statistiques ont été effectuées avec l'aide du calculateur en ligne BiostaTGV (https://biostatgv.sentiweb.fr/).

We statistically analyzed the change in the patients' visual acuity from before to after our intervention. Each eye was analyzed independently of the fellow eye. We studied distance and near vision. We converted all the visual acuity measurements to LogMar format for the analysis. This was performed with a Student's t test for paired samples. We also studied the proportion of low vision among these patients, with low vision defined as visual acuity less than or equal to 3/10 (Monoyer scale). This was analyzed with Fisher's exact test. The statistical analyses were performed with the online BiostaTGV calculator (https://biostatgv.sentiweb.fr/).

The study falls within the MR-003 standard methodology.

Results:

Over the six-month study period, we conducted ophthalmology telemedicine visits with 67 patients (mean age 83 +/-8 years). These included 27 men (40%) and 40 women (60%). These telemedicine visits took place one afternoon per week. We were able to examine 5 patients per afternoon on average, with the mean duration of the visit being 40 minutes, 6 minutes of which represented "direct" telemedicine with the physician. The main past medical history reported included hypertension in 44 patients (66%), cognitive or behavioral difficulties in 33 patients (49%), cerebrovascular accidents in 19 patients (28%), and diabetes in 12 patients (18%). 32 patients (48%) did not provide a reason for the visit; these cases had been requested by the EHPAD physician as part of a dependency work-up. 25 patients (37%) complained of decreased vision. The other reasons for consultation are summarized in table 1. The telemedicine visit was able to be requested by the resident, the attending physician, an administrator, or the resident's family.

In 36 cases (54%), we were able to perform a complete visit, including measurement of visual acuity and intraocular pressure as well as performance of wide field fundus photography and OCT. The examinations that were not successfully completed in all cases were fundus photography in 45% (29 patients) and OCT in 53% (35 patients). We were able to measure the intraocular pressure in 95 eyes (71%). The mean pressure was 13.32 mmHg (+/-2.6 mmHg). In our series, no patients had elevated intraocular pressure. For eight patients, no examination could be performed. The main difficulties encountered in the performance of an optimal examination were intellectual impairment and lack of understanding of text, deafness or hearing loss, refusal to participate, and difficulties in positioning at the measurement devices.

During the telemedicine visit, we diagnosed an ophthalmologic condition in 37 patients (55%), and specific management was begun for 14 (37.8%) of them. Among the diagnoses found were cataracts at a surgical stage (14; 37.8%), ocular surface disease such as keratopathy and blepharitis (5; 13.5%), and atrophic AMD without exudative signs (5; 13.5%). We also diagnosed a retinal tear (1; 1.5%), posterior capsule opacification (2; 3%), suspicious eyelid lesion (1; 1.5%) and diabetic maculopathy (1; 1.5%).

In terms of visual acuity, of the 134 eyes studied, we were able to analyze 109 eyes (81%) for distance vision and 83 eyes (61%) for near vision. The mean distance LogMar visual acuity prior to updating the refraction was 0.67 (+/-0.76), or between 2/10 and 2.5/10 on the Monoyer scale. For near vision, the mean LogMar acuity prior to updating the refraction was 0.68 (+/-0.84), or between Parinaud 6 and Parinaud 8. After our intervention, the mean distance visual acuity was measured at 0.52 (+/-0.72) (p<0.0001; 95% CI [0.091-0.211]) (Figure 1). Similarly, after our intervention, mean near acuity was measured at 0.53 (+/-0.76) (p<0.0001; 95% CI [0.0737-0.2205]) (Figure 2). With regard to low vision, the proportion of low-vision eyes decreased in a statistically significant fashion from 54% to 39% (p=0.02; odds ratio 1.86; 95% CI [1.06-3.28]) after our intervention (Figure 3).

For each patient, the decision to begin a specific management and classic ophthalmologic follow-up was discussed in a multidisciplinary fashion with the clinical care team of the EHPAD within 7 days after our on-site visit. In this context, we prescribed artificial tears for 7 patients and a low-vision rehabilitation consultation for 2 patients. A preoperative consultation for lid surgery was scheduled for 2 patients, and for cataract surgery for 2 others. Two patients underwent YAG laser capsulotomy at the University Medical Center. Finally, the retinal tear was treated with an argon laser retinopexy at the University Medical Center, and a specialist consultation was scheduled for intravitreal anti-VEGF injections for management of the diabetic maculopathy case. 30 patients (45%) were given a prescription for corrective lenses. A future follow-up was scheduled for 12 patients (18%).

Discussion:

To our knowledge, this experiment in ophthalmology telemedicine in an assisted living facility is the only one in France to be carried out in this fashion. It gave the residents access to a complete ophthalmology visit, taking advantage of current diagnostic technology. For the residents, we are improving the conditions of the visit: we obviate the need for transportation, since our visits occur in their home; the time allotted to them is increased compared to classic ophthalmology visits, allowing for better cooperation. Finally, the videoconferencing interview preserves the doctor-patient human interaction, since the clinician and patient can speak directly. We informed the clinical care team of the eye health status of the residents within 7 days after our visit. This allowed the EHPAD care team to better adapt the resident's management and environment. In fact, low vision is a source of isolation, and it is critical to diagnose it. Thus, this new information plays a role in the overall management of the elderly patient.

In our experiment, the examination equipment was graciously loaned by the various suppliers, which allowed us to carry out the project much more simply. Indeed, given the number of patients seen, purchasing the equipment at an estimated cost of 150,000 euros would not have been a reasonable or economically viable alternative. Current systems for equipment rental are also still very expensive. Certain measurements such as intraocular pressure for glaucoma screening are not necessarily a must in these patients, due to the slow progression of the disease. Finally, the personnel on site were paid by the assisted living facility; therefore, we did not have to pay personnel. For this experiment, we incorporated a second step in the form of tele-expertise. All the equipment used is portable, including a refractor, slit lamp with video recorder, and non-mydriatic fundus camera. The measurement of visual acuity and acquisition of images was performed at the bedside by a technician. We hope to improve the efficiency of our visits by surmounting the obstacles presented by patient positioning at the various measurement devices (article in the process of being edited).

In France, there are five types of telemedicine defined by Article 78 of Law No. 2009-879 of July 2009, the so-called "HPST" (hospital, patient, health and place of service) law (Art. L6316-1 of the public health code) spelled out in Decree No. 2010-1229 of October 19, 2010. Teleconsultation permits a medical professional to provide a remote consultation through information and communication technology. The other types of telemedicine are: tele-expertise, remote monitoring, tele-assistance, and "regulation." Tele-expertise allows a medical professional to remotely solicit the opinion of one or several medical professionals through information and communication technology. This is primarily a medical act and non-simultaneous response (the patient and physician do not speak with each other). This takes place between two physicians either during or after the initial consultation. Remote monitoring permits a medical professional to remotely interpret data collected at the patient's home. Medical tele-assistance permits a medical professional to remotely assist another healthcare provider in performing a procedure. Medical "regulation" is the physician response to paramedics in an emergency setting. In France, there are telemedicine solutions in ophthalmology, but these do not address assisted living residents. We can cite the "Muraine" protocol [START_REF] Muraine | Mise en place du premier protocole français de[END_REF] and the optical rehabilitation program known as "RNO." The "Muraine" protocol allows ophthalmic technicians to perform vision examinations at a remote facility and then transmit the results for interpretation by an ophthalmologist. However, the patients in question are patients without disease who have seen an ophthalmologist within 5 months. These vision examinations may be performed in nursing homes, optician or ophthalmologist offices, but not in assisted living facilities (EHPADs) per se. The "RNO" protocol authorizes the technician to perform a vision examination in the office in the absence of the ophthalmologist, in the context of renewing or adjusting optical correction. Again, this protocol is not designed for patients in an assisted living facility.

Conclusion:

Ophthalmology telemedicine in the assisted living facility allows an isolated, dependent, poorly mobile population access to care. It permits screening and visual improvement for the residents, while also informing the clinical care team about the eye health of the resident. However, it still needs to be optimized to improve efficacy and efficiency. délégation de tâche en ophtalmologie avec télémédecine dans le pays de Bray en Haute-Normandie. 
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