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Abstract
Background: Direct-to-consumer (DTC) telemedicine serves

millions of patients; however, there is limited research on the care

provided. This study compared the quality of care at Teladoc

(www.teladoc.com), a large DTC telemedicine company, with that

at physician offices and compared access to care for Teladoc users

and nonusers. Materials and Methods: Claims from all en-

rollees 18–64 years of age in the California Public Employees’

Retirement System health maintenance organization between

April 2012 and October 2013 were analyzed. We compared

the performance of Teladoc and physician offices on appli-

cable Healthcare Effectiveness Data and Information Set

measures. Using geographic information system analyses, we

compared Teladoc users and nonusers with respect to rural

location and available primary care physicians. Results: Of

enrollees offered Teladoc (n = 233,915), 3,043 adults had a

total of 4,657 Teladoc visits. For the pharyngitis performance

measure (ordering strep test), Teladoc performed worse than

physician offices (3% versus 50%, p < 0.01). For the back

pain measure (not ordering imaging), Teladoc and physician

offices had similar performance (88% versus 79%, p = 0.20).

For the bronchitis measure (not ordering antibiotics), Teladoc

performed worse than physician offices (16.7 versus 27.9%,

p < 0.01). In adjusted models, Teladoc users were not more

likely to be located within a healthcare professional shortage

area (odds ratio = 1.12, p = 0.10) or rural location (odds ra-

tio = 1.0, p = 0.10). Conclusions: Teladoc providers were less

likely to order diagnostic testing and had poorer performance

on appropriate antibiotic prescribing for bronchitis. Teladoc

users were not preferentially located in underserved com-

munities. Short-term needs include ongoing monitoring of

quality and additional marketing and education to increase

telemedicine use among underserved patients.

Key words: telehealth, telemedicine, commercial telemedicine,

emergency medicine/teletrauma

Introduction

D
irect-to-consumer (DTC) telemedicine companies

provide consumers around-the-clock access to care

for common, nonemergency conditions through

phone and live video via Webcam or smartphone

applications. The industry is growing rapidly with an approx-

imately 1 million visits in 2014.1 DTC telemedicine physicians

diagnose, recommend treatment, and, if indicated, prescribe

medications. Patients and physicians do not have an estab-

lished relationship, and physicians do not have access to the

patient’s full electronic health record.

DTC telemedicine offers patients the convenience of re-

ceiving care at home or work at any time of day. Telemedicine

companies argue they can generate savings for employers,

payers, and patients by substituting cheaper virtual visits

(approximately $40 dollars per visit) for costlier visits to

emergency departments (EDs) or physician offices. They may

also save patient time by eliminating travel and reducing time

off from work to seek treatment. DTC telemedicine can also

potentially increase access where there are physician short-

ages. Payers and employers frequently offer DTC telemedicine

to improve access for underserved, rural populations.

Although DTC telemedicine has the potential to increase

access, whether it does so in practice is unclear. DTC tele-

medicine requires patients to use potentially unfamiliar tech-

nology and embrace a different model of care. These might limit

the use of DTC telemedicine by underserved populations. Fur-

thermore, concerns about the quality of DTC telemedicine has

been expressed by stakeholders such as the Federation of State

Medical Boards2 and the American Medical Association.3 The

concerns are driven by the lack of a physician–patient rela-

tionship, limited or no access to medical records, limitations of

what can be done in a virtual physical examination, and bar-

riers to diagnostic testing. Together, these limitations could lead

to misdiagnosis or poor quality of care.4–6

Although there have been several studies of telemedicine

services between primary care providers (PCPs) and their ex-

isting patients,5,7 there has been limited prior work on the

quality of DTC telemedicine outside of the medical home and
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whether DTC telemedicine actually increases access for the

underserved. In prior work we have examined antibiotic

prescribing in DTC telemedicine8 but did not look at estab-

lished quality measures or access to care.

To address this knowledge gap, we studied the care provided

by Teladoc (www.teladoc.com), one of the largest DTC tele-

medicine providers in the United States.9 Using health plan

claims from a large employer in California, we used geo-

graphic information system–based analyses to compare Tel-

adoc users and nonusers with respect to location and

proximity to alternative sites of care. We also compared the

performance of Teladoc and physician offices on applicable

Healthcare Effectiveness Data and Information Set (HEDIS)

measures.

Study Data and Methods
SETTING

In April 2012, the California Public Employees’ Retirement

System (CalPERS) first offered Teladoc as a covered benefit for

approximately 370,000 members enrolled in its Blue Shield of

California health maintenance organization plan. CalPERS is

an agency that manages pension and health benefits for Ca-

lifornia public employees, retirees, and their families, with 1.4

million members receiving health coverage. This study de-

scribes CalPERS’ experience with Teladoc in the first 19

months of the program, April 2012–October 2013.

HOW TELADOC VISITS ARE PROVIDED
Teladoc is currently offered to 10 million individuals, in-

cluding members of health plans and employees of companies

that have contracted with Teladoc to provide DTC tele-

medicine services.9 The vast majority of Teladoc visits occur

via telephone, although patients can submit photographs and/

or elect to have live video visits. To initiate a Teladoc visit,

patients must first create an online account and enter infor-

mation about their medical history. This information, along

with data on patients’ Teladoc visits, becomes part of their

electronic health record housed within Teladoc. Patients then

request a consult with a Teladoc physician via telephone,

Internet, or mobile application when they require care. Tela-

doc physicians respond to requests 24 h/day, 7 days a week.

The patient is assigned to an available physician licensed to

practice in the patient’s state of residence. The physician re-

ceives the patient’s request, reviews the patient’s medical

history, and contacts the patient, usually within 16–20 min

according to Teladoc’s marketing materials. The physician

diagnoses the patient’s condition, discusses the diagnosis and

treatment options, and, if indicated, sends a prescription to the

patient’s preferred pharmacy. If the patient is judged to need

testing, follow-up care, or immediate medical attention, the

patient is directed to contact his or her primary care physician

or to visit an ED.

DATA SOURCE
CalPERS provided de-identified health plan claims data and

enrollment information on all enrollees in their Blue Shield of

California health maintenance organization plan. We limited

the study population to those between the ages of 18 and 64

years who were continuously enrolled in the CalPERS health

maintenance organization plan, and we divided the popula-

tion into two groups: Teladoc users (n = 3,043) and nonusers

(n = 230,872). Nonusers included those with no healthcare use

during the study period. Teladoc users had at least one visit to

Teladoc from April 2012 through October 2013.

Enrollee-level data included sex, age, and zip code of res-

idence. Claim and line-level data included site of care, pro-

cedure codes, date of service, diagnoses, and medications

prescribed and covered all services paid by CalPERS with dates

of service between April 2011 and October 2013. We used data

from just before the offer of Teladoc (April 2011–March 2012)

to identify comorbidities.

ACCESS TO ALTERNATIVE SITES
To determine whether enrollees were located in an under-

served area and had access to alternative sites for care, we

geocoded the addresses of in-network PCPs, EDs, and urgent

care centers. We also geocoded each enrollee’s home residence

to his or her zip codes code centroid. Due to Health Insurance

Portability and Accountability Act limitations on protected

health information, we could not obtain their full address. Of

the enrollee zip codes and provider addresses, 94.5% were

geocoded with a match score of 80% or higher.

We used five variables to measure patient access: whether

the enrollee’s zip code fell within a primary healthcare pro-

fessional shortage area (HPSA) as designated by the Health

Resources and Services Administration,10 whether the en-

rollee’s zip code was classified as rural (versus urban) using

Rural-Urban Commuting Area Codes as defined by the U.S.

Department of Agriculture,11 and travel time in minutes from

the enrollee’s zip code centroid to the nearest in-network PCP,

travel time to nearest ED, and travel time to nearest urgent

care center. To categorize enrollees as rural versus urban, we

used Rural-Urban Commuting Area Codes primary codes,

defining urban as a metropolitan area or a nonmetropolitan

area with 30% or more of workers commuting to a census-

defined urbanized area.11 To calculate travel time by car, we

used the Network Analyst Tool in ArcGIS version 10.2,
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with ESRI’s Streetmap North America data serving as the

network layer.

On the five access variables we compared Teladoc users

with nonusers (including both those who used healthcare and

those who did not during the study period) using chi-squared

tests. We also performed adjusted analyses to assess whether

patient location was associated with Teladoc usage during the

study period (yes/no). In logistic regression models predicting

Teladoc use, we adjusted for age, sex, relation to CalPERS

primary beneficiary, healthcare spending prior to the intro-

duction of Teladoc, average income in enrollee zip code, lo-

cation within a HPSA, rural location, and travel time to the

nearest PCP, ED, and urgent care center. All location variables

were also assessed in separate logistic regression models to

account for potential collinearly.

PERFORMANCE ON HEDIS MEASURES INVOLVING
DIAGNOSTIC TESTING

We compared performance on three HEDIS measures to

assess quality of care provided at Teladoc. HEDIS is a widely

recognized set of performance measures that has been used to

measure quality in managed care plans since 1991. HEDIS

measures examine processes and outcomes for high-volume

acute and chronic conditions as well as preventive care.12 We

reviewed HEDIS 2014 "effectiveness of care" measures13 and

selected all measures that addressed an acute problem man-

aged by Teladoc. For example, we did not include measures

related to preventive health screenings or management of

chronic illnesses such as asthma or chronic obstructive pul-

monary disease. Two of these measures involved use of di-

agnostic testing: use of low imaging studies for low back pain

and appropriate testing for pharyngitis. One additional mea-

sure—avoidance of antibiotics in adults with acute bronchi-

tis—assessed the extent to which adults received antibiotics in

cases where it was not clinically indicated.

We hypothesized that DTC telemedicine would have higher

rates of antibiotic use because of the tendency for providers to

practice conservatively when lacking diagnostic information.

Also, we hypothesized that Teladoc would have lower rates of

diagnostic testing because testing is not available on-site, as is

often the case in physician offices, and DTC telemedicine is

designed to diagnose and treat patients in one interaction, and

obtaining a test would require a follow-up visit.

Avoidance of antibiotics in adults with acute bronchitis cap-

tures the percentage of adults 18–64 years of agewith a diagnosis

of uncomplicated acute bronchitis who were not dispensed an

antibiotic prescription within 3 days of the visit. A higher score

indicates better performance as antibiotics are not recommended

for this population of patients. The use of imaging studies for low

back pain captures the percentage of adults 18–50 years of age

with a primary diagnosis of low back pain who did not have an

imaging study (plain x-ray, magnetic resonance imaging, com-

puted tomography scan) within 28 days of the diagnosis.

A higher score indicates better performance as diagnostic testing

in this case is not recommended because low back pain is typi-

cally a self-limited condition that resolves within 30 days. Ap-

propriate testing for pharyngitis captures the percentage of

children who were diagnosed with only pharyngitis, dispensed

an antibiotic, and received a Group A Streptococcus (strep) test

for the episode. We modified this measure for use in adults and

applied it to adults 18–64 years of age. There is some controversy

on whether clinical signs alone are sufficient in adults to diag-

nose streptococcal pharyngitis; current Infectious Disease So-

ciety of America guidelines recommend routine testing of all

adults for streptococcal pharyngitis before treatment.14 For this

measure, diagnostic testing is indicated, and as above, a higher

score indicates better performance. Pharyngitis is the only

common condition among upper respiratory infections where

diagnosis is frequently be made via testing. It may serve as an

important indicator of appropriate antibiotic use among all re-

spiratory tract infections.

We used National Committee for Quality Assurance docu-

mentation to define these measures (e.g., identify exclusions

and applicable episodes) and compared performance by Tel-

adoc and physician offices using chi-squared tests.12 All an-

alyses were performed using SAS version 9.3 software (SAS

Institute, Cary, NC), and values of p < 0.05 were considered

significant.

Results
From April 2012 through October 2013, 3,043 adults used

Teladoc for a total of 4,657 visits (1.5 visits per user). Com-

pared with patients who used other sites for care, Teladoc users

were more likely to be younger than 51 years of age (66%

versus 58%, p < 0.01) and to be female (63% versus 56%,

p < 0.01) (Table 1).

ACCESS FOR UNDERSERVED POPULATIONS
In unadjusted analyses, Teladoc users were slightly more

likely to be located in a rural area (6.0% versus 5.8%, p = 0.65)

and in a HPSA (22.2% versus 20.0%, p < 0.01) compared with

Teladoc nonusers with some healthcare utilization (Table 2).

When adjusting for age, sex, and other factors as described

above, location within an HPSA (odds ratio = 1.12, p = 0.10)

and rural location (odds ratio = 1.0, p = 0.98) were not signif-

icantly associated with Teladoc use.

In unadjusted analyses, there we no differences with respect

to drive time to the nearest PCP (approximately 3 min for all
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groups) or ED (approximately 10 min for all groups) across

Teladoc users and nonusers (Table 2). However, Teladoc users

were located further from an urgent care center than nonusers

(15.5 versus 12.8 min, p < 0.01). In adjusted analyses, differ-

ences in travel time to the nearest PCP and ED remained in-

significant. However, each additional minute of travel time to

an urgent care center was associated with a 0.3% increase in

the odds of being a Teladoc user ( p < 0.01).

PERFORMANCE ON HEDIS MEASURES
Physician offices performed notably better than Teladoc on

appropriate testing for pharyngitis. Of applicable pharyngitis

encounters, there was an associated strep test in 50% of

physician encounters and 3.4% of Teladoc encounters

( p < 0.01). In contrast, Teladoc performed better than physi-

cian offices on the use of imaging studies for low back pain,

although differences were not significant as there were rela-

tively few applicable low back pain episodes at Teladoc. Of

applicable low back pain encounters, there was no imaging

study within 28 days in 78.5% of physician office encounters

and 87.9% of Teladoc encounters. Physician offices also

performed significantly better than Teladoc on avoidance of

antibiotics for acute bronchitis. Of applicable bronchitis en-

counters, antibiotics were not prescribed in 27.9% of physi-

cian office encounters compared with 16.7% of Teladoc

encounters ( p < 0.01) (Table 3).

Discussion
Our results indicated that Teladoc users are not preferen-

tially located in underserved communities. Teladoc visits are

associated with less diagnostic testing and poorer perfor-

mance on appropriate antibiotic prescribing for acute bron-

chitis compared with physician offices.

A major goal of telemedicine programs is to increase access

to care to underserved populations. However, it appears that

Teladoc is primarily serving those in urban areas in close

proximity to a range of alternatives for acute care. This is in

contrast to the Veterans Health Administration and Medicare,

which have been successful in targeting telemedicine services

to the underserved. Simply offering DTC telemedicine may not

be sufficient because patients must be somewhat technolog-

ically savvy and willing to experiment with a new model of

delivery, typically without direct support or encouragement

from their regular providers. As such, DTC telemedicine

companies may need to take additional steps such as ag-

gressive marketing and education within patients’ medical

homes to overcome the digital divide and increase use among

the patients that could most benefit from its services. Al-

though the goal may to be preferentially treat those in un-

derserved communities, we recognize that many patients in

urban areas may have barriers to timely and accessible care,

including difficulty obtaining a suitable appointment. The

patients who regularly use Teladoc may confront such chal-

lenges.

Teladoc visits were associated with less diagnostic testing

compared with physician offices. This has different implica-

tions for quality depending on the condition, as diagnostic

testing is recommended for streptococcal pharyngitis but

Table 1. Characteristics of Adult Teladoc Users
and Nonusers, April 2012–October 2014

TELADOC
(N = 3,043)

NON-TELADOC
(N = 214,944) P VALUE

Sex

Male 1,121 (36.8) 94,530 (44.0) <0.01

Female 1,922 (63.2) 120,414 (56.0)

Age (years)

18–30 476 (15.6) 38,777 (18.0) <0.01

31–50 1,544 (50.7) 86,379 (40.2)

51+ 1,023 (33.6) 89,788 (41.8)

Chronic illness

0 1,544 (50.7) 109,152 (50.8) 0.96

1+ 1,499 (49.3) 105,792 (49.2)

Data are number (%). Teladoc nonusers were limited to those with at least one

visit to any site for care during the study period.

Table 2. Location Characteristics and Travel Time
of Teladoc Users and Nonusers

TELADOC
USER

(N = 2,744)

TELADOC NONUSERS

P VALUEa

WITH
1+ VISITS

(N = 189,055)

NO
UTILIZATION
(N = 19,382)

Location characteristics

HPSA (%) 610 (22.2) 37,923 (20.0) 4,139 (21.4) <0.01

Rural (%) 166 (6.0) 11,055 (5.8) 1,026 (8.4) 0.64

Travel time (mean in min) to nearest

PCP 3.2 3.1 3.0 0.45

Hospital 10.6 10.3 10.1 0.10

Urgent care 15.5 12.8 12.5 <0.01

ap value compares Teladoc users and nonusers with 1+ visits.

HPSA, medical care (health) professional shortage area; PCP, primary care

provider.
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discouraged for lower back pain. Teladoc is relatively unique

in concerns about undertesting because outpatient settings are

typically criticized for overtesting, which can be costly and

pose a risk to patients.15 Because of lack of on-site testing,

Teladoc physicians tell patients to seek testing via their pri-

mary care physician or an emergency department. Our results

highlight that patients infrequently do so, and therefore

treatment of conditions where testing is necessary may be

inappropriate for DTC telemedicine at this time. To address

this limitation, Teladoc is developing protocols for its physi-

cians to order testing directly. In addition, the greater use of

rapid home testing could address this quality concern.16

Finally, Teladoc had higher rates of antibiotic prescribing

for acute bronchitis. In an earlier study, we found that Teladoc

and physician offices had similar antibiotic prescribing rates

for acute respiratory infections overall8; however, our find-

ings here highlight significant differences in antibiotic pre-

scribing patterns for bronchitis. Bronchitis is of particular

interest because it is classified as a diagnosis for which anti-

biotics are never appropriate, and, as such, many initiatives

focus specifically on decreasing antibiotic use in adults with

this condition. Focused provider education and training could

be directed to those conditions where antibiotic prescribing

rates at Teladoc are higher than desired.

Our study had several limitations. First, we only described the

CalPERS experience with Teladoc, so our results may not

generalize to entities outside of California, to different types of

patient populations (e.g., with less comprehensive insurance or

a higher proportion of rural residents), or to telemedicine

companies with different features. Second, we only had the zip

codes of patients rather than their full postal addresses, and as a

result our analyses related to access lacked some precision.

Finally, the pharyngitis testing measure that we applied to

adults was designed for use in children.

DTC telemedicine is growing at a rapid rate despite lack of

evidence-based research on whether it is offering care of

comparable quality or fulfilling its promise to reach the patients

who need it most. The Texas Medical Board has worked to

restrict the operation of Teladoc and similar DTC telemedicine

companies in Texas, citing concerns about quality and lack of

accountability to patients.17 Although additional work is nee-

ded to fully explore the impact of DTC telemedicine on access

and the extent to which different features of DTC telemedicine

services impact quality (e.g., telephone visits versus video vis-

its), our research suggests that focused attention is needed on

the use of antibiotics and on facilitating diagnostic testing.

Studies such as this should help DTC telemedicine companies

improve their services and inform ongoing policy debates in the

United States on the appropriateness of different models of

telemedicine for acute care.
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