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IMPORTANCE Commercial virtual visits are an increasingly popular model of health care for
the management of common acute illnesses. In commercial virtual visits, patients access a
website to be connected synchronously—via videoconference, telephone, or webchat—to a
physician with whom they have no prior relationship. To date, whether the care delivered
through those websites is similar or quality varies among the sites has not been assessed.

OBJECTIVE To assess the variation in the quality of urgent health care among virtual visit
companies.

DESIGN, SETTING, AND PARTICIPANTS This audit study used 67 trained standardized patients
who presented to commercial virtual visit companies with the following 6 common acute
illnesses: ankle pain, streptococcal pharyngitis, viral pharyngitis, acute rhinosinusitis, low
back pain, and recurrent female urinary tract infection. The 8 commercial virtual visit
websites with the highest web traffic were selected for audit, for a total of 599 visits. Data
were collected from May 1, 2013, to July 30, 2014, and analyzed from July 1, 2014, to
September 1, 2015.

MAIN OUTCOMES AND MEASURES Completeness of histories and physical examinations, the
correct diagnosis (vs an incorrect or no diagnosis), and adherence to guidelines of key
management decisions.

RESULTS Sixty-seven standardized patients completed 599 commercial virtual visits during
the study period. Histories and physical examinations were complete in 417 visits (69.6%;
95% CI, 67.7%-71.6%); diagnoses were correctly named in 458 visits (76.5%; 95% CI,
72.9%-79.9%), and key management decisions were adherent to guidelines in 325 visits
(54.3%; 95% CI, 50.2%-58.3%). Rates of guideline-adherent care ranged from 206 visits
(34.4%) to 396 visits (66.1%) across the 8 websites. Variation across websites was
significantly greater for viral pharyngitis and acute rhinosinusitis (adjusted rates, 12.8% to
82.1%) than for streptococcal pharyngitis and low back pain (adjusted rates, 74.6% to 96.5%)
or ankle pain and recurrent urinary tract infection (adjusted rates, 3.4% to 40.4%). No
statistically significant variation in guideline adherence by mode of communication
(videoconference vs telephone vs webchat) was found.

CONCLUSIONS AND RELEVANCE Significant variation in quality was found among companies
providing virtual visits for management of common acute illnesses. More variation was found
in performance for some conditions than for others, but no variation by mode of
communication.
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C ommercial virtual visits are a new form of physician-
patient interaction in which patients use websites to
request synchronous (live) consultation—via video-

conference, telephone, or webchat—with a physician whom
they have not met previously. Commercial virtual visit com-
panies have no in-person care option.1 Instead, advertise-
ments for commercial virtual visit companies emphasize
easy access to care, especially acute care, over the web.2 Vir-
tual visits may be appealing because difficulty accessing
timely care for acute problems from local brick-and-mortar
health care providers (primary care practices, retail clinics,
and urgent care centers) is common. In 2013, less than half of
US adults reported being able to get same- or next-day
appointments with their physicians and less than 40%
reported being able to get care after hours without going to
the emergency department.3

Commercial virtual visit companies have experienced rapid
growth. One company reports a user base of more than 6 mil-
lion people.2 Acceptance by payers is also rising; one of the na-
tion’s larger insurers, Anthem, has launched its own national
virtual visit initiative.4 Moreover, the percentage of large em-
ployers offering virtual visits tripled from 2010 to 2012,5 and
the number of virtual visits is projected to continue to grow
rapidly in the near future.6

In response to this change, some state medical boards have
placed limits on how virtual visits can be performed. Some
states only allow telemedicine in situations in which an on-
going physician-patient relationship exists. Others require that
a virtual visit occur by videoconference (rather than tele-
phone or webchat), despite a lack of evidence regarding the
optimal mode of virtual visit communication.7-10 Recently, the
Federal Trade Commission commented not only on the growth
of interstate virtual visits but also on the uncertainty about
which government agencies should oversee them.11 In addi-
tion, the industry organization for commercial virtual visit
companies, the American Telemedicine Association, is devel-
oping voluntary standards for its members to consider.1

The urgency of the need to develop a regulatory frame-
work or industry-promulgated standards will depend, in
part, on how much quality of care varies among virtual visit
companies. If the variation is large, then characteristics of
the companies or their processes of care likely influence the
quality of the care that patients receive. This situation would
constitute a rationale to consider standards or regulations to
protect patients.

To measure the variation in performance among commer-
cial virtual visit companies, we used an audit method to
evaluate the quality of care provided by the companies with
the highest volume of web traffic. We selected 6 conditions
that the companies advertised that they treat, that have
evidence-based guidelines, and that have been used in previ-
ous studies to measure quality.12-19 We trained standardized
patients to present as mystery shoppers with these conditions
and gathered information on processes of care and decision
making. In addition, because some states require virtual visits
to occur by videoconference,7-10 we compared the quality of
care by mode of communication (videoconference vs tele-
phone vs webchat).

Methods

Identification of Commercial Virtual Visit Companies
We decided a priori to study the 8 most frequently visited com-
panies (as determined by Alexa Rankings; http://www.alexa
.com) that met our eligibility criteria (eMethods in the Supple-
ment). These companies included Ameridoc, Amwell, Consult
a Doctor, Doctor on Demand, MDAligne, MDLIVE, MeMD, and
NowClinic. This study was approved by the institutional re-
view board of the University of California, San Francisco.

Mode of Communication
All visits were initiated by a standardized patient (described
below) visiting a company website. Most companies offered
encounters only through videoconferencing or telephone.
When given a choice of visit modality, standardized patients
were instructed to use a coin flip to choose between tele-
phone and videoconference. On occasion, the virtual visit phy-
sician would override the standardized patient’s choice and
proceed with a different mode (videoconference, telephone,
or webchat) for technical or convenience reasons.

Selection of Cases
Six clinical case vignettes were designed in consultation with
a panel of 4 board-certified physicians representing pediat-
rics (N.S.B.), emergency medicine (R.D.), internal medicine
(G.A.L.), and pulmonary medicine (R.A.D.). Among the set of
conditions the websites advertised that they treated, the panel
chose situations in which a widely recognized and used guide-
line applicable to the situation existed. We then wrote the sce-
narios to have as many vignettes in which guidelines recom-
mended an action (prescribing or ordering tests) as vignettes
in which guidelines recommended no action. We were lim-
ited to 6 total vignettes and the desire to have adequate power
to assess care at the top 8 websites (eMethods in the Supple-
ment). The cases involved low back pain, recurrent female uri-
nary tract infection (UTI), acute rhinosinusitis, viral pharyn-
gitis, streptococcal pharyngitis, and ankle pain. Vignettes were
written to represent typical cases that might be seen in an ur-
gent-care setting. In some vignettes, testing, imaging, or treat-
ment is recommended in guidelines. In others, testing, imaging,

Key Points
Question What is the quality of care provided by companies that
offer virtual visits for management of common acute illnesses?

Findings In this audit study using standardized patients,
significant variation in quality was found among companies
providing virtual visits for management of common acute
illnesses. A statistically significant variation was found in guideline
adherence among virtual visit companies and by condition but not
by mode of communication (videoconference vs telephone vs
webchat).

Meaning This study provides, to date, the first evaluation of the
variation in quality of care by companies that offer virtual visits for
management of common acute illnesses.
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or treatment is specifically noted as not necessary in guide-
lines (Table).12-19 For each vignette, a key management deci-
sion (undergoing testing or not or prescribing or not) was iden-
tified a priori by the physician team.

Standardized Patient Recruitment and Training
Sixty-seven individuals who served as standardized patients
were recruited from the following 2 groups: (1) actors with prior
training as standardized patients at the University of Califor-
nia, San Francisco, Kanbar Center for Stimulation, Clinical Skills
and Telemedicine Education standardized patient program and
(2) students currently enrolled in an accredited US medical
school. Each vignette was first taught to experienced stan-
dardized patient trainers from the Kanbar Center. These train-
ers then instructed the standardized patients (while being ob-
served by ≥1 of the study physicians) in the technical and
clinical aspects of the study, including typical manifestations
of the condition, standardized interaction techniques, and scor-
ing criteria for study variables. During training, standardized
patients role-played characteristic encounters, and check-
lists were scored for data collection reliability. Particular fo-
cus ensured that the standardized patients knew not to suggest
any specific diagnoses, tests, or treatments. All standardized
patients exceeded the prespecified 90% accuracy threshold by
the end of the training and were audited by supervising phy-
sicians throughout the study.

Study Materials
Standardized patients performed the virtual visits from May
1, 2013, to July 30, 2014. Details of each encounter were re-
corded immediately after the virtual visit. Using a data collec-
tion form, standardized patients recorded physician and com-
pany names, whether specific elements of the history and
physical examination were performed, the diagnosis (if a di-

agnosis was named), tests ordered, and prescriptions pro-
vided. The websites were paid their usual charges for the study
virtual visits. If the websites did not respond to encounter re-
quests in a timely fashion (1-2 days), the standardized pa-
tients were unable to complete the visit. Therefore, the com-
pleted numbers of cases varied by website (eTable 1 in the
Supplement).

Study Variables
The 3 primary outcomes for each virtual visit in our study were
performance of a complete history and physical examina-
tion, the correct diagnosis, and adherence to the relevant guide-
line in the key management decision. The completeness of the
history and physical examination was scored using items ref-
erenced in guidelines as important for the diagnosis and/or
treatment decision. Because we anticipated that not all physi-
cal examination maneuvers could be performed remotely, we
gave credit on the physical examination if the physician sought
the relevant information by asking the patient to perform the
maneuver. For example, in the case of streptococcal pharyn-
gitis, we gave credit for assessing for tonsillar exudate if the
physician asked the patient to look in the back of his or her own
throat.

Naming the correct diagnosis was coded as a binary vari-
able, based on whether the physician told the standardized pa-
tient the correct diagnosis. For each diagnosis, the physician
would be given credit for naming the correct diagnosis if he
or she mentioned any one of a list of terms (eTable 2 in the
Supplement). For example, if a physician gave the patient a
more general diagnosis (UTI for recurrent UTI), they were given
credit for a correct diagnosis. If, however, the physician diag-
nosed what was actually viral pharyngitis as a bacterial infec-
tion, the diagnosis was considered incorrect. Standardized pa-
tients were instructed not to ask physicians for a diagnosis. If

Table. Guidelines, Key History and Physical Examination Measures, Management Decision,
and Number of Visits by Condition

Condition Guidelines
Completeness of History
and Physical

Recommended
Management

Visits, No. (%)
(n = 599)

Ankle pain Ottawa ankle rules17 Ability to walk
Tenderness at lateral malleolus

Order ankle
radiograph

102 (17.0)

Streptococcal
pharyngitis

Modified Centor
criteria18

Fever
Tonsilar exudates
Absence of cough
Tender cervical adenopathy

Order streptococci
test or prescribe
antibiotics

97 (16.2)

Viral pharyngitis Modified Centor
criteria18

Fever
Tonsillar exudates
Absence of cough
Tender cervical adenopathy

Order streptococci
test or do not
prescribe antibiotics

82 (13.7)

Rhinosinusitis American Academy
of Family Physicians
et al diagnostic
guidelines16

Fever
Facial pain
Tooth pain
Nasal discharge
Symptom time course

Do not prescribe
antibiotics

105 (17.5)

Low back pain American College
of Physicians et al
diagnostic
guidelines15

Symptom duration
History of pain/trauma
Location/radiation of pain
Bowel or bladder changes
Myelopathy/radiculopathy

Do not order imaging
or other diagnostic
tests

92 (15.4)

Recurrent female
UTI

Infectious Diseases
Society of America
guidelines14

Fever
History of UTIs
Urinary symptoms
Duration of symptoms
Prior testing/treatment
Suprapubic/flank/back pain

Order urine culture 121 (20.2)

Abbreviation: UTI, urinary tract
infection.
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a physician gave no diagnosis at all, this was considered a fail-
ure to name the correct diagnosis.

Adherence to guidelines was coded as a binary variable for
each visit. The score was based on whether the physician’s key
management decision agreed with the relevant guideline
(Table).

We evaluated the variation in performance among indi-
vidual companies at different points along the performance
spectrum by grouping conditions based on the mean percent-
age of adherence to key management decision guidelines across
all companies. We assessed the between-company variation
within these groups. We used 3 pairs of conditions (the 2 con-
ditions with the highest overall performance, the 2 condi-
tions with the lowest overall performance, and the 2 condi-
tions with intermediate performance). We also assessed
whether performance on the 3 primary outcomes was associ-
ated with the communication modality (videoconference vs
telephone vs webchat).

The secondary outcome was the frequency of referrals to
a local brick-and-mortar health care provider for an in-
person visit or test. Standardized patients recorded the ratio-
nale the physician offered for any such referral.

Statistical Analysis
Data were analyzed from July 1, 2014, to September 1, 2015.
We used mixed-effects models to account for clustering by con-
dition, website, and physician. The condition and website ef-
fects were treated as fixed effects, whereas the physician-
level effects were treated as random. For binary outcomes, we
used a mixed-effects logistic regression model. For continu-
ous outcomes, we used a mixed-effects linear regression model.
The rates for all binary outcomes are presented as the pre-
dicted marginal probabilities, and the rates for all continuous
outcomes are presented as the predicted marginal means from
these models using the margins command. We used STATA
(version 12.1; StataCorp) to perform all statistical analyses.

Results

Sixty-seven standardized patients completed 599 virtual vis-
its (Table) with 157 internal medicine, emergency medicine,
or family practice physicians. The median number of visits
per site was 77 (interquartile range, 63.5-88.5). These
included 372 videoconference encounters (62.1%), 170 tele-
phone encounters (28.4%), and 57 webchat encounters
(9.5%). The median number of visits per physician was 1 (in-
terquartile range, 1-4).

Completeness of Histories and Physical Examinations and
Naming of the Correct Diagnosis
Virtual visit physicians asked all recommended history ques-
tions and performed all recommended physical examination
maneuvers in 417 visits (69.6%; 95% CI, 67.7%-71.6%). Physi-
cians named the correct diagnosis in 458 visits (76.5%; 95%
CI, 72.9%-79.9%). Physicians gave the wrong diagnosis in 89
visits (14.8%; 95% CI, 12.0%-17.9%) or provided no diagnosis
in 52 visits (8.7%; 95% CI, 6.6%-11.3%).

Completeness of histories and physical examinations and
the correct diagnosis varied by condition and virtual visit com-
pany (P < .001 for the statistical significance of the variation
by condition and by company; Figure 1, Figure 2, and eTable
3 in the Supplement). For low back pain, 72 of 90 histories and
physical examinations (adjusted for condition, 80.0%; 95% CI,
74.2%-85.8%) were complete, compared with only 58 of 101
(adjusted for condition, 57.8%; 95% CI, 52.3%-63.4%) for ankle
pain. The rate of physicians naming the correct diagnosis also
varied by condition, from 110 of 121 (adjusted for condition,
91.3%; 95% CI, 86.1%-96.5%) for recurrent UTI to 75 of 105 (ad-
justed for condition, 70.9%; 95% CI, 61.0%-80.2%) for rhino-
sinusitis.

When evaluated by company and adjusted for condition,
the percentage of virtual visits with complete histories and

Figure 1. Completeness of History and Physical Examination by Condition and Virtual Visit Company
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Each data point represents the adjusted mean rate of completeness by condition across all virtual visit companies (A) and by virtual visit company across all
conditions (B). The error bars indicate 95% CIs; dotted line, the aggregate mean across conditions or virtual visit companies. Variations in completeness by condition
and by virtual visit company were statistically significant (P < .001). UTI indicates urinary tract infection.
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physical examinations ranged from 51.7% to 82.4%. The per-
centage of virtual visits with correct diagnoses named ranged
from 65.4% to 93.8%.

Adherence to Guidelines for Management Decisions
Across all conditions at all companies, key management de-
cisions were guideline adherent in 325 visits (54.3%; 95% CI,
50.2%-58.3%). We found substantial variation among condi-
tions and among companies (P < .001 and P = .009, respec-
tively; Figure 3). For example, physicians ordered urine cul-
tures for recurrent UTI in only 41 of 121 visits (adjusted for
condition, 34.2%; 95% CI, 24.5%–43.8%) and guideline-
recommended radiographs for ankle pain in only 17 of 101 vis-

its (adjusted for condition, 15.5%; 95% CI, 7.9%-23.2%),
whereas they (appropriately) did not order a radiograph for low
back pain in 84 of 90 visits (adjusted for condition, 93.1%; 95%
CI, 87.7%-98.5%). Across virtual visit companies, adjusted ad-
herence of key management decisions to guidelines ranged
from 34.4% to 66.1%.

The pattern of variation in virtual visit companies’ perfor-
mance differed by condition (Figure 4). For the 2 conditions
(low back pain and streptococcal pharyngitis) with the high-
est overall adjusted rate of adherence to guidelines (ranging
among companies from 74.6% to 96.5%), no statistically sig-
nificant variation in virtual visit companies’ performance was
found (P = .29; Figure 4A). Similarly, for the 2 conditions (ankle

Figure 2. Rate of Physician Naming the Correct Diagnosis by Condition and by Virtual Visit Company
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Rates of naming the correct diagnosis for each visit are based on whether the physician stated the correct diagnosis for each encounter. Each data point represents
the adjusted mean rate of naming the correct diagnosis by condition across all virtual visit companies (A) and by virtual visit company across all conditions (B). The
error bars indicate the 95% CIs; dotted line, the aggregate mean across conditions or virtual visit companies. Variations in naming the correct diagnosis by condition
and by virtual visit company were statistically significant (P < .001). UTI indicates urinary tract infection.

Figure 3. Adherence to Guidelines for Key Management Decisions by Condition and by Virtual Visit Company
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Each point represents the adjusted mean rate of adherence by condition across all virtual visit companies (A) and by virtual visit company across all conditions (B).
The error bars indicate 95% CIs; dotted line, the aggregate mean across conditions or virtual visit companies. Variation in guideline adherence was statistically
significant by condition (P < .001) and virtual visit company (P = .009). UTI indicates urinary tract infection.
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pain and recurrent UTI) with the lowest overall performance
(3.4% to 40.4%), we found no statistically significant varia-
tion in virtual visit companies’ performance (P = .33; Figure 4B).
For the 2 remaining conditions (viral pharyngitis and acute
rhinosinusitis), however, we found statistically significant
variation in performance (P < .001; Figure 4C), with a range
among websites from 12.8% to 82.1%.

Referrals
In 83 patient encounters (13.9%), physicians made a referral
to local brick-and-mortar health care providers. The most com-
mon stated reasons for referral were that the physician con-
sidered the case out of the scope of care that could be pro-
vided online or that the case required additional follow-up that
could not be provided online.

Mode of Communication
For naming the correct diagnosis, videoconference (85.8%; 95%
CI, 77.6%-93.9%) and telephone encounters (77.7%; 95% CI,

70.8%-84.7%) were superior to webchat (66.1%; 95% CI, 52.2%-
80.1%) (P = .01). We found no significant difference between
videoconference vs telephone in rate of naming the correct di-
agnosis (P = .26). We found no statistically significant differ-
ences between modes of communication in completeness of
history and physical examination (P = .41) or adherence to
guidelines (P = .66).

Discussion
To our knowledge, this study is the first to evaluate variation
in the quality of medical encounters provided by commer-
cial virtual visit companies. We found substantial and statis-
tically significant variation in guideline adherence among
virtual visit companies and that the variation differs by con-
dition. We found no significant difference in guideline
adherence by mode of communication (videoconference vs
telephone vs webchat). In some ways, our finding that care

Figure 4. Variation by Pairs of Conditions Among Virtual Visit Companies in Adherence to Guidelines for Key Management Decisions
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Each point represents the adjusted mean rate of adherence to guidelines in key
management decisions for streptococcal pharyngitis and low back pain (best
adherence [A]), for ankle pain and recurrent female urinary tract infection (UTI)
(lowest adherence [B]), and for viral pharyngitis and acute rhinosinusitis
(intermediate adherence [C]) for each virtual visit company. The error bars
indicate 95% CIs; dotted line, the aggregate mean across virtual visit

companies. Lower rates indicate lower adherence to guidelines in management
decisions. Variation between virtual visit companies in adherence to guidelines
was not statistically significant for streptococcal pharyngitis and low back pain
(P = .29) or for ankle pain and UTI (P = .33); variation was significant for viral
pharyngitis and acute rhinosinusitis (P < .001).

Research Original Investigation Quality of Urgent Health Care During Commercial Virtual Visits

640 JAMA Internal Medicine May 2016 Volume 176, Number 5 (Reprinted) jamainternalmedicine.com

Copyright 2016 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 05/22/2023

http://www.jamainternalmedicine.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2015.8248


Copyright 2016 American Medical Association. All rights reserved.

varies online is consistent with findings of prior literature
about traditional care settings,20-23 where extensive evi-
dence exists of failure to follow guidelines and of variation
in quality of care.

In particular, the rate of antibiotic prescribing in commer-
cial virtual visits that we observed is similar to the rate seen
nationally in traditional (in-person) settings. For instance, a
prior study24 found that antibiotics were prescribed to ap-
proximately 60% of patients seen at primary care practices and
emergency departments with sore throat nationally, whereas
others25,26 have documented 80% prescribing to patients with
upper respiratory tract infections.

Previous literature has also compared antibiotic prescrib-
ing patterns during virtual visits (with health care profession-
als who also offered in-person care) to visits in traditional set-
tings. Courneya et al27 found lower prescription rates for acute
bronchitis during an online interactive algorithmic visit than
for traditional visits, whereas Mehrotra et al28 found that an-
tibiotics were prescribed for presumed acute sinusitis at higher
rates during virtual visits than traditional visits. Thus, antibi-
otic prescribing for viral illnesses appears to be an area need-
ing attention in all care settings.

Conversely, our study demonstrates that the rates of test-
ing in situations in which testing is not recommended may be
lower in virtual care than traditional settings, but the rates of
obtaining tests that are recommended are also lower. For low
back pain, health care professionals in virtual visits adhered
to guidelines and did not order radiographs in 93.1% of visits,
whereas Rosenberg et al26 found that health care profession-
als in brick-and-mortar settings ordered additional imaging
approximately half the time. In the case of ankle injury, prior
studies17 suggest that most patients who present to brick-
and-mortar practices receive imaging, whereas only 15.5% of
patients were recommended imaging in our study. Avoiding
additional testing is appropriate in some cases, but the uni-
formly low rates of testing in the virtual visits may actually
reflect the logistical challenges of ordering or following up on
tests to be performed near where the patient lives or concern
about the out-of-pocket costs for additional testing. These
hypotheses need to be tested in future studies. Because
appropriate use of testing is critical to the delivery of medical
care, identification and reduction of barriers to testing will be
important.

The evidence we found does not appear to support the limi-
tation of virtual visits to videoconferencing. Debate is ongoing
about what modes of communication constitute a safe and ap-
propriate telemedicine encounter.7-9 In Texas, for example, the
state medical board recently ruled to restrict telemedicine en-
counters to videoconference owing to safety concerns,10 and the
Federation of State Medical Boards has excluded audio-only and
webchat visits from the definition of telemedicine. However,
with regard to guideline adherence, we found no statistically
significant difference by mode of communication.

The fact that some companies can perform considerably
better than others suggests that this variation could be ad-
dressed if performance leaders were willing to share their best
practices with other virtual visit companies. Further re-
search is required to evaluate whether better-performing vir-
tual visit companies have adopted some company-wide policy
or protocol(s) that increase guideline adherence.

This study has some limitations. First, we do not know
whether virtual visits are superior to or inferior to in-person
visits. Second, the market is evolving, and some companies
had to be excluded early from the study because they ceased
operations. Third, we do not know the exact market share of
each company included in our study. However, the compa-
nies that remained were the most trafficked, and thus our study
presumably captures the major companies in the current mar-
ket. Finally, we looked at only 8 virtual visit companies and 6
conditions, and sample size is a potential limitation. How-
ever, we have adjusted for company and condition in our sta-
tistical analysis and thus clustering and colinearity are not re-
sponsible for observed differences by company, condition, or
modality. Further, we studied the companies that receive the
most traffic and studied their care for common conditions that
they treat according to their advertising.

Conclusions
Our study provides the first evaluation, to our knowledge, of
the variation in quality of care currently being provided during
commercial virtual visits. We found a significant variation across
companies and by condition. The patterns of variation we ob-
served imply an opportunity to improve and point toward ap-
proaches to determine how to make these improvements.
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