
UCLA
UCLA Previously Published Works

Title
Implementation and Evaluation of a Large-Scale Teleretinal Diabetic Retinopathy Screening 
Program in the Los Angeles County Department of Health Services

Permalink
https://escholarship.org/uc/item/6r2640r6

Journal
JAMA Internal Medicine, 177(5)

ISSN
2168-6106

Authors
Daskivich, Lauren P
Vasquez, Carolina
Martinez, Carlos
et al.

Publication Date
2017-05-01

DOI
10.1001/jamainternmed.2017.0204
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/6r2640r6
https://escholarship.org/uc/item/6r2640r6#author
https://escholarship.org
http://www.cdlib.org/


Copyright 2017 American Medical Association. All rights reserved.

Implementation and Evaluation of a Large-Scale Teleretinal

Diabetic Retinopathy Screening Program in the Los Angeles

County Department of Health Services

Lauren P. Daskivich, MD, MSHS; Carolina Vasquez, BA; Carlos Martinez Jr, BA; Chi-Hong Tseng, PhD; Carol M. Mangione, MD, MSPH

IMPORTANCE Diabetic retinopathy (DR) is the leading cause of blindness in adults of working

age in the United States. In the Los Angeles County safety net, a nonvertically integrated

system serving underinsured and uninsured patients, the prevalence of DR is approximately

50%, and owing to limited specialty care resources, the average wait times for screening for

DR have been 8months or more.

OBJECTIVE To determine whether a primary care–based teleretinal DR screening (TDRS)

program reduces wait times for screening and improves timeliness of needed care in the

Los Angeles County safety net.

DESIGN, SETTING, AND PARTICIPANTS Quasi-experimental, pretest-posttest evaluation of

exposure to primary care–based TDRS at 5 of 15 Los Angeles County Department of Health

Services safety net clinics from September 1, 2013, to December 31, 2015, with a subgroup

analysis of random samples of 600 patients before and after the intervention (1200 total).

EXPOSURE Primary care clinic–based teleretinal screening for DR.

MAIN OUTCOMES ANDMEASURES Annual rates of screening for DR before and after

implementation of the TDRS program across the 5 clinics, time to screening for DR in a

random sample of patients from these clinics, and a description of the larger framework of

program implementation.

RESULTS Among the 21 222 patients who underwent the screening (12 790 female, 8084

male, and 348 other gender or not specified; mean [SD] age, 57.4 [9.6] years), the median

time to screening for DR decreased from 158 days (interquartile range, 68-324 days) before

the intervention to 17 days (interquartile range, 8-50 days) after initiation of the program

(P < .001). Overall annual screening rates for DR increased from 5942 of 14 633 patients

(40.6%) before implementation to 7470 of 13 133 patients (56.9%) after initiation of the

program at all 15 targeted clinics (odds ratio, 1.9; 95% CI, 1.3-2.9; P = .002). Of the 21 222

patients who were screened, 14 595 (68.8%) did not require referral to an eye care

professional, 4160 (19.6%) were referred for treatment or monitoring of DR, and 2461 (11.6%)

were referred for other ophthalmologic conditions.

CONCLUSIONS AND RELEVANCE A digital TDRS programwas successfully implemented for the

largest publicly operated county safety net population in the United States, resulting in the

elimination of the need for more than 14000 visits to specialty care professionals, a 16.3%

increase in annual rates of screening for DR, and an 89.2% reduction in wait times for

screening. Teleretinal DR screening programs have the potential to maximize access and

efficiency in the safety net, where the need for such programs is most critical.
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D
iabetic retinopathy (DR) affects more than 5.3 mil-

lion Americans and is the leading cause of blindness

among adults of working age.1 Among Latinos in Los

Angeles, California—the ethnic majority in the Los Angeles

County safety net—the prevalence of DR among those with

diabetes is approximately 50%.2 Although early detection

and treatment can prevent blindness from DR,3 many per-

sons with diabetes fail to receive appropriate screening

examinations and/or sight-saving treatments.4,5 On average,

only 60% of patients with diabetes in the United States

receive recommended annual eye examinations; in safety

net populations, these rates have been shown to be less

than 25%.6,7

The Los Angeles County Department of Health Services

(LAC DHS) is the largest publicly operated county safety

net health care system in the United States, serving more

than 800000 patients annually. The LAC DHS safety net

is a nonvertically integrated system serving underinsured

and uninsured patients, charged with providing high-

quality primary and specialty care despite substantial

financial and social barriers.8 Timely access to specialty

services in this underresourced, high-need setting

has been an ongoing challenge, especially for eye

care, with more than 200 primary care clinics referring

patients to 6 optometry and 4 ophthalmology clinics.

The increasing prevalence of diabetes during the past

2 decades9 has worsened this issue. Historically, wait

times for retinal examinations for patients with newly

diagnosed diabetes within the LAC DHS have been 8months

or more.

To address this need, we implemented a county-wide,

primary care–based teleretinal DR screening (TDRS) pro-

gram starting in September 2013. Primary care–based TDRS

has been proven to be accurate (sensitivity, >80%; specific-

ity, >90%)10 compared with the criterion standard for DR

screening, 7 standard-field 35-mm Early Treatment of Dia-

betic Retinopathy Study protocol fundus photographs, and

the clinical care standard of direct ophthalmoscopic exami-

nation by an eye care professional.11-13 Teleretinal DR

screening is well suited to solve the problems of the safety

net because it increases access by screening through pri-

mary care rather than specialty care, improves efficiency by

moving patients with normal retinal photographs out of the

queue for appointments with specialty care professionals,

and reduces wait times for those with treatable disease. The

Veterans Health Administration and the Indian Health Ser-

vice, among others, have implemented successful TDRS

programs,14-17 but primary care–based TDRS has never been

implemented to scale in as large a US safety net system as

the LAC DHS.

We describe the successful implementation of a primary

care–based TDRS program in the LAC DHS. During imple-

mentation, we conducted a quasi-experimental pretest-

posttest evaluation to determine whether TDRS decreased

wait times for screening for DR and improved screening

rates. Our paradigm for implementation is a model for other

urban safety net populations where the need for such pro-

grams is arguably the greatest.

Methods

TDRS Program Implementation

Patient Care Setting

TheLACDHShad a total of 571 964uniqueprimary care visits

in2014and2015, caring for64826personswithdiabetes.His-

torically, theLACDHShashada fragmented specialty carede-

livery system, with 4 hospitals (with different academic uni-

versity affiliations), 2 multiservice ambulatory care centers,

6 comprehensive health centers, and multiple primary care

clinics operating in urban and rural geographic clusters,mak-

ing systemwide clinical collaboration and standardization of

processes challenging. In addition, the LAC DHS receives re-

ferrals for specialty care frommore than200communitypart-

ner clinic sites throughout LAC. This scenario creates a formi-

dableenvironment for theprovisionofeyecare services: ahigh

volume of patients and a limited amount of eye care profes-

sionals spread throughout a large geographical area, ranging

fromurban to rural, indiversepractice settingswithvariedon-

site access to specialists.

TDRS Program Clinical Pathways and Protocols

To improve access to DR screening, we implemented a TDRS

program throughout 15 of the largest LAC DHS–operated pri-

mary care clinics. Our first clinic began screening in Septem-

ber 2013, followed by rolling expansion to all LAC DHS com-

prehensive health center primary care clinics,medical center

primary care clinics, andmultispecialty ambulatory care cen-

ter primary care clinics by March 2015.

As of December 2015, a total of 58 certifiedmedical assis-

tants and licensed vocational nurses were trained and certi-

fied as fundus photographers. We trained existing certified

medical assistants to use the cameras in primary care set-

tings and to upload these digital images via our web-based

screening software (EyePACSsoftware;EyePACSLLC).Wecre-

ated a retinal photography clinic forwhichpatients are sched-

uled in advance by their primary care professional or a care

manager. This method best uses the photographers’ time be-

cause they often perform other services, and it also allowed

Key Points

Question What is the effect of a primary care–based teleretinal

diabetic retinopathy (DR) screening program on rates of screening

for DR and wait times for screening in a large safety net health care

system?

Findings In this quasi-experimental, pretest-posttest evaluation

of a teleretinal DR screening program in the Los Angeles County

Department of Health Services, the need for more than 14000

visits to specialty care professionals was eliminated, annual rates

of screening for DR increased by 16.3%, and wait times for

screening were reduced by 89.2%.

Meaning With standardization and oversight, primary care–based

teleretinal DR screening programs have the potential to maximize

access and efficiency in the safety net, where the need for such

programs is most critical.
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us to give patients advance notice of dilation. However, ca-

pacity for walk-in appointments was also built in for same-

day screening.

Photographersweretrainedtoobtainfundusimagesaccord-

ing to a 3 standard-fieldprotocol,with images centeringon the

fovea,opticdisc, and temporal to themacula, aswell as 1 exter-

naleyeimage.18Weuseasingle-dropdilationprotocolwithtropi-

camide ophthalmic solution, 1% (approximately 10minutes to

dilation)forallpatientsunlessacceptableimagescanbeobtained

withoutdilationoracontraindicationexists. Inaddition,weman-

date that photographers upload a minimum number of cases

monthlytomaintaincertification, therebymaximizingthequal-

ityof the images. Imagequality isalsogradedbyourreaders,and

photographerswhodonotmeetadequacy requirements inany

3-month period undergo retraining.

Tenprimary certified image readers,whoareoptometrists

currentlyemployedby theLACDHS, read the screeningphoto-

graphs aspart of theDHS-wide teleretinal reading centerusing

astandardized,validatedprotocol includinggradeofDR,recom-

mendedtimingfor follow-up,andfeedbackonthequalityof the

images. Quality assurance overreads are performed on 10% of

casesby3ophthalmologists (L.P.D.),while supervisoryandad-

judicating readsare alsoperformedoncases flaggedby thepri-

mary reader owing toquestions regardingpathologic findings.

Readersadheretoprotocolsgoverningtimingandlocationof re-

ferrals toeyecarespecialistsbasedontheseverityofeyedisease

and urgency of need for treatment. These protocols were in-

formedbynationallydevelopedpreferredpracticeguidelinesfor

thecareofpatientswithdiabeticeyedisease19andwereendorsed

byagroupof ophthalmologyandprimary care representatives

from across LACDHS institutions.

Results of the teleretinal screenings and follow-up recom-

mendationsareelectronically transmitted toprimarycarepro-

fessionals. Referrals for abnormal results are submitted via

eConsult, aweb-based referral systemfor specialty care,which

allows for submission of screening results and subsequent

scheduling of follow-up across the LACDHS. Based on the re-

sults of screening, patientsmay be triaged into either optom-

etry clinics for early levels of DR or ophthalmology clinics for

more severe DR. For further description of the clinical path-

way and program implementation strategies, please see the

eFigure and eTable in the Supplement.

Population for Description of TDRS Program Implementation

Patients were included in the overall description of the TDRS

program implementation if they received a diagnosis of dia-

betes and received primary care–based teleretinal screening

from September 1, 2013, to December 31, 2015. Eligibility for

TDRS required that patients have no acute vision loss or ma-

jor eye symptoms, that they be able to sit up and remain still

for retinal photography, and that theynot be actively cared for

by any eye care professional within or outside the LAC DHS

during the last 12 months.

TDRS Program Evaluation

Study Design

Weconductedaretrospective, repeatedcross-sectionalpretest-

posttest evaluationusing historical controlswith exposure to

primary care–basedTDRS at the clinic level to evaluate the ef-

fect of TDRS on the proportion of patients with diabetes re-

ceiving retinal screening and the wait time for screening.

Population for Evaluation of the TDRS Program

WeevaluatedtheeffectoftheTDRSprograminasubsetof5DHS-

operatedclinicsof the 15 total inwhich theprogramwas imple-

mented. To evaluate rates of screening for DR, we determined

aggregateproportionsofpatientswithdiabetesscreenedacross

all 5 clinics in thepreinterventionandpostinterventionperiods

using encounter data. To evaluate time to screening, wemea-

suredtimetoscreeningamongarandomsampleof 120patients

fromeachof the 5 clinics inboth thepreintervention (n = 600)

and postintervention (n = 600) periods. The 5 clinics were se-

lectedforthisevaluationbasedonpatientvolume,adequatestaff

forphotography training, andappropriate space toplacea fun-

dus camera in the primary care clinic. The clinicswere of simi-

larsize,patientpopulation,andequalscopeofcare.Patientswere

included in the evaluation if theywere 18 years of age or older,

received adiagnosis of diabetes by amedical professional, and

wereactivepatientsof theclinic (definedashavinghad≥2 rou-

tine visits with a primary care professional at one of the desig-

natedstudyclinics inthepast12months).Patientswereexcluded

if they received regular care by an eye care clinician during the

past 12months.Approval, includingawaiverofpatientconsent,

wasobtained fromthe institutional reviewboardsofUniversity

of California, LosAngeles (UCLA), University of SouthernCali-

fornia, and the Los Angeles Biomedical Research Institute at

Harbor-UCLA.

Data Collection

Demographic andclinical characteristicswereabstracted from

themedical record, includingdatesof referral for retinal screen-

ing and thedate the screeningwasperformed.A 12-monthpe-

riod from December 1, 2011, to November 30, 2012, was used

for the preinterventionperiod. Identical informationwas col-

lectedduring thepostinterventionphaseusinga 12-monthpe-

riod after the TDRS program was fully implemented at these

5 practices, from September 1, 2014, to August 31, 2015.

Main Outcomes

Screening Rates

Encounter and claims data were used to estimate the propor-

tion of patientswith diabetes seen in each primary care clinic

and the number of patients who were screened for DR in the

12-month preintervention and postintervention periods. Ag-

gregate ratesofscreeningwerecalculatedusingthesamemeth-

ods in the preintervention and postintervention periods.

ScreeningWait Times

In thepreinterventionandpostinterventionperiods, thenum-

berofpatientswithdiabetes receivingophthalmologyandop-

tometry carewasdeterminedbyobtaining informationonpa-

tients referred to theLACDHSeyeclinicsvia record reviewand

linkage of identifiers with medical records from the eye clin-

ics. The wait time from referral to screening and the 95% CIs

around this time estimate for preintervention and postinter-

vention groups were calculated.

Research Original Investigation Evaluation of a Large Teleretinal Diabetic Retinopathy Screening Program

644 JAMA Internal Medicine May 2017 Volume 177, Number 5 (Reprinted) jamainternalmedicine.com

Copyright 2017 American Medical Association. All rights reserved.

Downloaded From: http://jamanetwork.com/ by a University of California - Los Angeles User  on 09/06/2017



Copyright 2017 American Medical Association. All rights reserved.

Statistical Analysis

Summary statistics, includingmean (SD) values, median val-

ues, interquartile ranges, and frequency distributions, were

generated to characterize the study population. A general-

ized estimating equation logistic regression model was used

to analyze the correlated repeated measures of clinics and to

provide a population mean comparison for the preinterven-

tion and postintervention annual rates of screening. A non-

parametricWilcoxon rank-sum testwas used to compareme-

dian time to screening between the preintervention and

postinterventiongroups.All testswere2-sided,andP < .05was

considered statistically significant.

With 120 individuals from each of 5 primary care clinics

forbothpreinterventionandpostinterventionpopulations,our

study was powered to detect a 15% change in wait times to

screening for DR. For our evaluation, if a patient chosen ran-

domly to be part of the postintervention group was included

in thepreintervention group, heor shewas excluded from the

postintervention sample.

Results

Program Implementation

As of December 31, 2015, a total of 21 222 patients underwent

screening for DR. The characteristics and disease severity of

our screened population are reported in Table 1. Of the 21 222

screened, 14 595 (68.8%) did not need a referral to an eye care

professional because they had normal screening photo-

graphs or only mild nonproliferative DR (NPDR); both condi-

tions require only repeating fundusphotographs annually. Of

the 6627 patients (31.2%)whodid need referral, 4160 (19.6%)

were referred forDR (moderateNPDR, severeNPDR, andpro-

liferative DR, aswell as clinically significantmacular edema),

while 2461 (11.6%)were referred for other conditions, includ-

ing ungradable photographs owing to the presence of cata-

racts and/or other eye problems (1040 [4.9%]).

Pretest-Posttest Evaluation

The characteristics of participants in the pretest and posttest

samples are found in Table 2. Overall annual screening rates

for DR improved from 5942 of 14633 patients (40.6%) before

implementationofTDRS(fiscalyear2011-2012) to7470of 13 133

patients (56.9%) after the intervention (fiscal year 2014-

2015) (odds ratio, 1.9; 95%CI, 1.3-2.9; P = .002) (Table 3). The

Figuredepictsacomparisonofunadjustedscreening ratesover

time at each of the 5 clinics before and after initiation of the

TDRS program. The median time to screening for DR de-

creased from 158 days (interquartile range, 68-324 days) be-

fore the intervention to 17days (interquartile range,8-50days)

after the intervention (P < .001) (Table 4).

Discussion

This studydemonstrates a successful, sustainable implemen-

tationofaTDRSprograminthe largestpubliclyoperatedcounty

safety net public health system in the United States. By em-

bedding our program in primary care clinics and using certi-

fied medical assistants to take the fundus photographs and

electronically transmit themtoa reading center staffedbycur-

rent LACDHS optometrists, wewere able to substantially im-

proveboth thedetectionofDRandtheuseof specialtyeyecare

resources, resulting in theeliminationof theneedformorethan

14000 visits to specialty care professionals, a 16.3% increase

in annual rates of screening, and an 89.2% reduction in wait

times for screening.

Our results confirm findings from a smaller pilot study of

6 federally qualifiedhealth centers in theLACDHShealth care

system showing that 1697 of 2732 patients (62.1%) screened

had normal examination results and could be removed from

thequeue for ophthalmologyappointments.20Of the 1035pa-

tients (37.9%) who were referred for specialty eye care, 507

(18.6%)were referred forDR, 260 (9.5%)ofwhomneededpos-

sible treatmentandwere flagged forexpedited referral.Clearly,

TDRShas thepotential toeliminate theneed fora separatevisit

to an ophthalmologist for patients with minimal disease and

to expedite treatment for thoseneedingurgent ophthalmic at-

tention. Although TDRS programs have been successfully

implemented in other care settings, the LAC DHS is an ex-

ampleofaheterogeneous,nonvertically integratedsystemthat

is well suited to benefit from TDRS owing to its limited spe-

cialty resources and large burden of disease.

Numerous analyses havedetailed the large cost benefit of

programs aimed at increasing DR screening.21,22 There is also

Table 1. Characteristics of Overall Screened Population

Variable
Patients, No. (%)
(N = 21 222)

Age, mean (SD), y 57.4 (9.6)

Gender

Male 8084 (38.1)

Female 12 790 (60.3)

Other 3 (0.01)

Not specified 345 (1.6)

Race/ethnicity

Hispanic or Latino 14 869 (70.1)

Black or African American 1655 (7.8)

Asian or Pacific Islander 1606 (7.6)

White 1210 (5.7)

Other 568 (2.7)

Not specified 1314 (6.2)

Level of DRa

None 14 334 (67.5)

Mild nonproliferative DR 2728 (12.9)

Moderate nonproliferative DR with
or without CSME

2766 (13.0)

Severe nonproliferative DR with or without CSME 804 (3.8)

Proliferative DR with or without CSMEb 590 (2.8)

Abbreviations: CSME, clinically significant macular edema; DR, diabetic

retinopathy.

a The patients referred only for nondiabetic eye diseases noted on screening

photographs were not included.

bThis category also includes those with inactive (ie, with evidence of previous

treatment but no current neovascularization) as well as active proliferative DR.
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a significant body of literature examining the cost-

effectiveness of TDRS compared with conventional retinal

examination in rural, urban, community, academic, and in-

ternational settings.23-25 With strategic planning and work-

flow implementation, TDRS is a potential cost-efficient alter-

native that can improve convenience and access to retinal

screening across different practice settings, including that of

county facilities.26

Akey to the sustainabilityofourprogramis the integration

ofDRscreening intoprimarycarepractices, treating it asadiag-

nostic test to establish a need for referral to specialty eye care.

Byeliminating theneedforaseparatevisit toaspecialist,weare

able to increase thenumberofpatients screenedforDRwithout

increasing demand on specialty care, which is critical in a sys-

tem inwhichmore than 3000people are currentlywaiting for

eyecareappointments.Mostpatientsdonotneed to seeaneye

careprofessional,andremovingthemfromthequeuedecreases

thebacklogofpatientswaitingforeyecareappointmentsandal-

lows for better use of patients’ limited resources (eg, transpor-

tation and timeoffwork).When theLACDHSTDRSprogram is

fully operational,wewill provide capacity for screening all pa-

tients with diabetes in the DHS primary care clinics (approxi-

mately 65000patients per year).

Implementation of telemedicine initiatives can be chal-

lenging in any health care system, and the barriers may be

greater in underresourced safety net or public health sys-

tems. First, among non–eye care specialists, there is skepti-

cism that TDRS can be as accurate and effective as an in-

person examination with an eye care professional, despite a

large body of supportive literature.10-12 In addition to strate-

gicplanningandstandardization,educationofall critical stake-

holders andsupportofhospital, clinic, andhealth systemlead-

ership are essential. A second barrier comes from within the

specialtycarecommunity:eyecareprofessionals fear thatTDRS

programswill decrease referrals for in-clinic visits. However,

eye careprofessionalsneed tounderstand that improved rates

of screening for DR and triage actually result in increased de-

tection of patients with significant disease and therefore in-

creased referrals of patients needing higher-level care.27,28 In

the safetynet, this allowsus to bettermatch ahealth care pro-

fessional’s skill setwith the care he or she is providing,which

isnecessary to improveaccess andminimize cost. Lastly, criti-

cal to the implementation of this TDRS program has been ad-

dressingbarriers to telemedicine, creatinga framework for the

future provision of teleophthalmologic care beyond screen-

ing for DR.

Limitations

Our analysis is subject to some limitations affecting general-

izability. First, the effect of our intervention may be dimin-

ishedbecausepostinterventiondatawere collectedduring the

programramp-upperiod,whileworkflowswere still being ad-

justed.Second,during theprogramrollout, theLACDHSimple-

mented a new electronic medical record system, which may

have resulted in underreporting of rates of screening for DR

in the period after implementation owing to improper cod-

ing.Third, implementationofourprogramwasconcurrentwith

California’s expansion of Medicaid and changes in govern-

ment policies around the Affordable Care Act. The enroll-

ment of our patient population into new health care plans

caused continual shifts in clinical patient panels as we cre-

ated patient-centeredmedical homes and strove tomeet new

Figure. Comparison of Unadjusted Screening Rates Over Time

at 5 Safety Net Clinics Before and After Initiation of Teleretinal Diabetic

Retinopathy Screening (TDRS)
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Time of initiation of TDRS represented as time 0 for all clinics (vertical line),

although clinics implemented the intervention on a rolling basis, with actual

start dates varying across a 10-month period.

Table 3. Rate of Retinal Screening Among PatientsWith Diabetes

and 2 orMore Primary Care Visits at 5 Department of Health Services

Primary Care Facilities

Clinic

Patients, No./Total No. (%)

Preintervention Postintervention

A 1215/3321
(36.6)

2272/3356
(67.7)

B 523/1804
(29.0)

679/1432
(47.4)

C 1536/3011
(51.0)

2034/2926
(69.5)

D 1538/3826
(40.2)

1402/3158
(44.4)

E 1130/2671
(42.3)

1083/2261
(47.9)

Total 5942/14 633
(40.6)a

7470/13 133
(56.9)a

a P = .002 using generalized estimating equation logistic regressionmodel.

Table 4. Median Time to Screening Among Random Sample of Patients

From 5Department of Health Services Primary Care Clinics

Clinic

Median (IQR) Time to Screening, d

Preintervention Postintervention

A 290 (96-364) 14 (8-28)

B 233 (170-392) 42 (29-59)

C 100 (35-281) 14 (8-158)

D 193 (85-280) 8 (5-14)

E 89 (44-181) 22 (11-41)

Overall 158 (68-324)a 17 (8-50)a

Abbreviation: IQR, interquartile range.

a P < .001 using nonparametric Wilcoxon rank-sum test.

Evaluation of a Large Teleretinal Diabetic Retinopathy Screening Program Original Investigation Research

jamainternalmedicine.com (Reprinted) JAMA Internal Medicine May 2017 Volume 177, Number 5 647

Copyright 2017 American Medical Association. All rights reserved.

Downloaded From: http://jamanetwork.com/ by a University of California - Los Angeles User  on 09/06/2017



Copyright 2017 American Medical Association. All rights reserved.

mandates.Wait times for screening and clinic visitsmayhave

been lengthenedasourpatientpopulationmore frequentlyen-

rolled (and de-enrolled) in insurance programs. However, as

transient patient populations are typical of the US safety net

and seen in both preintervention andpostintervention popu-

lations, the effects of this are likelyminimal. Fourth, we can-

not account for patients who received eye care outside of the

LAC DHS, whichmay affect our rates of screening before and

after the intervention. However, rates of outside care should

be similar before and after the intervention and, therefore,

should not affect changes in screening rates. Fifth, given the

highcostanddifficultyof findingwell-matchedcontrolswithin

the geographically and demographically heterogeneous pri-

mary care practices of the LAC health care system, controls

were historical, with the selected clinics acting as their own

controls. Although it is possible that factors in addition to our

intervention affected rates of screening for DR, the magni-

tude and uniformity of the changewe observed suggests that

our findings are unlikely to be attributable to secular trends

over time.Lastly, althoughourTDRSprogramsubstantially re-

duced wait times to screening and improved rates of screen-

ing,more information is needed to demonstrate that patients

who need treatment are actually receiving this care in an ex-

pedited fashion.

Conclusions

We showed that TDRS can be executed on a large scale in a

heterogeneous, nonvertically integratedhealth care environ-

ment and can result in substantial improvements in both ef-

ficiency and quality of care. The safety net is ideal for tele-

health interventions owing to limited resources and high

disease burden; these interventions allow for health care pro-

fessionals towork at the topof their skill set,which in turn in-

creases access to care.Webelieve that theUS safetynetwould

bewise to invest in telehealthprograms suchas this one to ad-

dress critical needs regarding access to care.
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Invited Commentary

Seeing the Effect of Health Care Delivery Innovation

in the Safety Net
Courtney Lyles, PhD; Urmimala Sarkar, MD, MPH

The article by Daskivich et al1 in this issue of JAMA Internal

Medicine evaluates a large-scale telemedicine diabetic reti-

nopathy (DR) screeningprogramin theLosAngelesCountyDe-

partmentofHealthServices,oneof the largest safetynethealth

care systems in the United States. This widespread screening

programused existing primary care workflows to trainmedi-

cal assistants and licensed vocational nurses to be the certi-

fied fundusphotographers and then sent thedigital images to

staff optometrists to grade levels of DR and determine timing

of follow-up appointments for appropriate specialty care.

Improving screening of DR is a key public health priority,

giventhatdiabetes is the leadingcauseofpreventableblindness

in the United States. Safety net health systems have tradition-

ally facedchallengesconducting recommendedannual screen-

ing forDRbecauseof thehigh

prevalence of patients with

diabetes combined with the

lack of access to optometrists

andophthalmologists.Theau-

thors review both the overall

results of implementation at the system level, aswell as the re-

sultsofasmallerpatient-levelanalysisofclinicalchangesamong

randomlyselected individualswithin theprogram, finding that

the median time to screening for DR decreased substantially

(from158to17days)andthatoverall ratesofscreeningforDRin-

creased from 39.8% to 55.4%, with a total of 21 122 patients

screened across the system.

On their own, these improvements inwait times and rates

ofscreeningforDRarelaudable,giventhatspecialtycarehasbeen

historically underresourcedwithin large safetynet health care

systems such as theLosAngeles CountyDepartment ofHealth

Services.2Herein,wehighlighthowDaskivichetal1usedseveral

keyimplementationstrategiestoachievetheseresults.First,stan-

dardizingworkflow formaking referrals, andputting this stan-

dardwork in thehandsofnonphysicianhealthcare teammem-

bers suchasmedical assistants,hasbeenshownto improve the

deliveryof recommendedcare.3Similarly, specialtycareprofes-

sionalshavebeenshowntohavevarying levelsof flexibilitywith

regard toaccepting referrals into their busypractices,4and this

programhasstandardizedtheworkforoptometrists tomaketri-

agingdecisionsaboutwhichpatients shouldbe seen, aswell as

how quickly they should be seen.1 Finally, because the lack of

clear communication between primary and specialty care cre-

ates inefficientusepatterns, theprogramusedanexistingelec-

tronic referral platform (similar to effective electronic referral

systems used in other safety net health care systems)5 to com-

municate seamlesslybetweenclinicsabout resultsof screening

forDRandschedulingfutureappointments.1Combiningseveral

evidence-basedstrategiesforhealthsysteminnovationshaspro-

ducedimprovedprovisionofcarewithout largeincreases incost.

Althoughthese implementationsolutionsseemstraightfor-

wardandclear, theyactually representcultural shifts inworkre-

sponsibilities,aswellasexpectationsonthepartofbothprimary

careandspecialtyprofessionals andstaff.This findingsuggests

thatmuch of the innovation in this telemedicineDR screening

programisnot limitedtothenewfunduscameratechnologybut

canbe found in theuseof suchtechnology in thecontextof sev-

eralnewteam-basedclinicalworkflows tocreatemoreefficient

outcomes,which supports the findingsofotherprevious stud-

iesonhigh-functioninghealthcaresystems.6Daskivichetal1state

inseveralplacesthattheseworkflowsaremultifaceted,giventhat

primarycareandspecialtycarepracticesoftenoperatewithdif-

fering trainingbackgrounds, aswell as financial incentives, and

therefore their ideas of teamsmust be somewhat reshaped for

programssuchasthisonetosucceed.Forexample,eyeclinicpro-

fessionals (bothophthalmologistsandoptometrists)need tobe

convinced that taking in-personDRscreeningoutof their exist-

ing workflows—while decreasing the number of nonurgent or
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