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Electronic Visits For Common
Acute Conditions: Evaluation Of
A Recently Established Program

ABSTRACT Asynchronous interactions between patients and providers
through patient portals (called e-visits in this article) have the potential
to increase access to care and reduce the time requirements for some
office visits. We performed a retrospective chart review for nonemergent
acute care of adults in the period December 2015–July 2017 at the
Medical University of South Carolina. Most patients in the 1,565 e-visits
were female (80.2 percent) and ages 18–44 (55.3 percent). Sinus problems
(38.1 percent) were the most common complaint. There were some
unresolved e-visits (6.4 percent), with patients ages sixty-five and older
and those with diarrhea or skin problems having a higher likelihood of
their e-visit being unresolved, compared to other groups. The majority
(81.5 percent) of in-person follow-ups did not result in diagnosis changes.
More than 90 percent of the 665 patients surveyed after an e-visit
reported a positive experience. Most patients (92 percent) reported that
the e-visit had replaced an in-person visit. Further evaluation of the
factors associated with unresolved visits could guide the development of
treatment algorithms that could improve the quality of care in, and the
cost-effectiveness of, e-visits for acute common conditions.

T
he Health Resources and Services
Administration defines telehealth
as “the use of electronic informa-
tion and telecommunications tech-
nologies to support and promote

long-distance clinical health care, patient and
professional health-related education, public
health and health administration.”1 In 2013
the market for telehealth generated revenue
of $9.6 billion, which represented growth of
60 percent from 2012. The telehealth market is
expected to have an approximately 32 percent
compound annual growth rate from 2013 to
2018.2 Various modalities of direct-to-patient
care delivery via telemedicine are used today,
including video visits, store and forward of data,
and remote patient monitoring.
One promising method for direct patient care

is through asynchronous written electronic vis-

its through a secure electronic portal (called
e-visits in this article). Typically, a patient logs
into an e-visit platform or goes through a patient
portal in an electronic health record (EHR) and
answers a set of clinical questions related to a
specific symptom or complaint. Once the infor-
mation is complete, the provider is notified and
responds with a diagnosis and treatment recom-
mendations through the portal at a later time.
While some e-visit programs exist for chronic
care issues, most current programs are designed
to address acute conditions.3

Telemedicine has grown from an office- or
hospital-based interaction model to a direct-to-
consumer interaction model based on mobile
technology. Because of this and the benefits that
e-visits offer to patients and health systems,
e-visit programs have expanded.4 Benefits in-
clude convenience, lower cost, and less travel
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and time spent waiting,5 as well as the potential
to interact with one’s primary care provider or
that person’s office staff instead of an emergency
department (ED) or urgent care. While e-visits
offer many advantages, concerns exist and
may limit uptake of the approach by providers,
patients, or health care systems. Some of these
concerns involve privacy and security, while
others center on cost of the technology and lack
of reimbursement.6,7

As telemedicine has expanded and larger
health care providers and payers have offered
these services to their clients, someof these fears
have been assuaged. Issues regarding quality of
care with e-visits, including concern about the
accuracy of the diagnosis and whether e-visits
resolve medical concerns without additional
in-person care, are being studied.7–9 Still, there
is limited research evaluating care after e-visits
are completed. Some studies suggest that virtual
visits and in-person visits have similar follow-up
rates, but that virtual visits result in fewer lab
tests and less imaging—which indicates similar
quality with less testing for virtual visits.10 Other
concerns raised about e-visits are the inability
to perform a physical exam and follow reason-
able standards of care in the diagnosis and treat-
ment of some specific conditions, as well as the
need to ensure that the patients are integrated
into a medical home to ensure adequate coordi-
nation and continuity of care. Addressing these
concerns is vital to understanding the safety
and cost-effectiveness of implementing e-visit
programs.
This study aimed toevaluate ane-visit program

in a US academic medical center setting.We in-
cluded quality indicators for the e-visits: specifi-
cally, patient follow-up and unresolved encoun-
ters. We present self-reported data on patient
satisfaction and experience with the e-visit pro-
gram as a supplement to the quantitative data.
Although the literatureon thepatient experience
with telehealth programs is very limited, that
experience provides an important perspective
on the ongoing development and improvement
of these programs.3

Study Data And Methods
Setting And Context TheMedicalUniversity of
South Carolina (MUSC) started an acute care
e-visit program in December 2015. Initially, pa-
tients with one of five common clinical condi-
tions were eligible for an e-visit, but the program
was quickly expanded to cover over thirty acute
care conditions. An e-visit is initiated when
a patient logs into a patient portal, Epic’s
MyChart. The patient chooses the e-visit condi-
tion that matches their symptoms and fills out a

condition-specific questionnaire. Once the ques-
tionnaire is complete, theprovider reviews it and
responds to the patient with a treatment plan.
In addition to completing the questionnaire, pa-
tients update their medical histories, current
medications, allergies, and pharmacy informa-
tion, which the provider also reviews. Patients
who have a “red flag” symptom (such as chest
pain, passing out, or not urinating for twenty-
four hours) automatically receive a message
asking them to be seen in person and do not
complete the e-visit. (A sample questionnaire
is in online appendix A1.)11 E-visits in the pro-
gram cost $25 out of pocket because they are not
covered by insurance or other payers. Patients
are not charged for any e-visit that could not be
completed by the provider.
E-visits are completed by local MUSC

providers practicing specifically in emergency
medicine and primary care—medical doctors,
nurse practitioners, and physician assistants.
South Carolina includes telemedicine within
the scope of practice for all three types of practi-
tioners. However, MUSC takes an extra step and
requires all of the e-visit providers to receive
telemedicine privileging through its internal
credentialing committee.
Since not every primary care provider does

e-visits, the system does not allow a patient to
choose to have an e-visit with their ownprovider.
The patient does have the ability to select their
provider’s medical group. In that scenario, the
e-visit would be routed to a provider who does
e-visits and is within that medical group. A pa-
tient also has the ability to select “first available
provider,” which routes the e-visit to the emer-
gencymedicineproviders. This is theonly option
for patients who have not been seen by a MUSC
primary care provider.
Study Design We performed a retrospective

chart review of e-visits submitted by adults
(those ages eighteen and older) in the first
eighteen months of the acute e-visit program
(December 2015–July 2017). Self-reported de-
mographic characteristics including age, race,
and sex were assessed, along with the frequency
of e-visits and type of condition.We also assessed
follow-up within two weeks after the e-visit for
the same condition by telephone or email, a sec-
ond e-visit, or an in-person visit. The time spent
providing e-visits was averaged from the EHR
time-stamp data.
Unresolved e-visits were defined as having

no charge by the provider, and we divided such
visits into three categories, according towhat the
provider said aboutnot charging:patientpresen-
tation was too complicated, the response time
was too long, and no reason documented or oth-
er. For the unresolved e-visits, we looked in the
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EHR to see whether the patient had any follow-
up within two weeks for the same condition. In
addition to descriptive statistics, we used chi-
square tests to compare resolved and unresolved
e-visits and to determine the need for in-person
follow-up visits, evaluating differences across
patient factors (such as age and sex) and con-
ditions.
To simplify our analyses, we divided e-visits

into groups: skin problems (for example, jock
itch, allergic skin reaction, rash, eczema, and
ringworm), musculoskeletal (for example, back
pain or gout attack), sexually transmitted infec-
tion, and miscellaneous (for example, prescrip-
tion refill, heartburn, and seasonal allergies), as
shown in appendixA2.11 Nongrouped conditions
were urinary problems, vaginal discharge/irrita-
tion, sinus problems, influenza, and diarrhea.
We used patients’ZIP codes to determine wheth-
er they lived in a rural or nonrural area, based
on the criteria of the Centers for Medicare and
Medicaid Services. Unverified ZIP codes were
placed in an “unknown” category. A chi-square
test was performed to examine the relationship
between resolved versus unresolved e-visits and

rural versus nonrural areas. A logistic regression
was calculated that predicted resolved versus un-
resolved e-visits, adjusting for age, sex, condi-
tion, and rurality. (A more detailed description
of this analysis is in appendix A3.)11 All analyses
were performed using SPSS software.
Finally, we assessed patients’ satisfaction with

the e-visit process via an emailed survey after the
completion of the e-visit. Questions included
whether their problem had been addressed by
the e-visit, if they would use the service again
or recommend it to others, and if e-visits had
not been available, where they would have
sought care. A second follow-up survey was sent
via email two weeks after the e-visit encounter to
assess the improvement of the e-visit problem
and the need for follow-up. These surveys were
collected in the period February 2016–May2018.
Limitations Our study had a number of limi-

tations. First, follow-up of the e-visit program
was assessed via EHR review. The health system
includes hospitals, EDs, specialty clinics, and
primary care practices in which follow-up could
be assessed, but any follow-up outside of the
systemcould not be assessed. A small percentage
of respondents to the patient survey noted hav-
ing followed up for the same problem that was
addressed in their e-visit. The percentages from
the EHR review and respondents’ reports were
similar (4.4 percent and 8 percent, respectively)
but not identical.
Second, the response rate for the patient sur-

vey (19.7 percent)was lowandcouldhave includ-
ed self-report bias, sincepatientsmighthave said
that they would have sought care elsewhere if
they found the e-visit useful even if they actually
would not have gone elsewhere. This still gave us
additional data not available in the EHR.
Finally, confidence intervals within the logis-

tic regression were wide because of the small
sample of unresolved visits and condition types.

Study Results
E-Visits Overall Over the period Decem-
ber 2015–July 2017, 1,565 e-visits were submit-
ted by adult patients. Most of the patients were
female (80.2 percent), white or Caucasian
(85.0 percent), and ages 18–44 (55.3 percent)
(exhibit 1). Themost frequently requested e-visit
types included sinus problems (38.1 percent),
urinary problems (16.7 percent), skin problems
(14.1 percent) and vaginal irritation or discharge
(10.1 percent). Providers spent a median of five
minutes completing each e-visit encounter (data
not shown).
Unresolved E-Visits Of the 1,565 submitted

e-visits, 100 (6.4 percent) were not charged by
the provider and thus were considered unre-

Exhibit 1

Demographic characteristics of patients who initiated treatment at the Medical University
of South Carolina (MUSC) through an e-visit, December 2015–July 2017

Characteristic Number Percent
Sex
Female 1,255 80.2
Male 310 19.8

Age (years)
18–44 865 55.3
45–64 603 38.5
65 or older 97 6.2

Race
White or Caucasian 1,330 85.0
Black/African American 203 13.0
Asian 16 1.0
Other 16 1.0

E-visit condition
Sinus problems 596 38.1
Urinary problems 261 16.7
Skin problems 220 14.1
Vaginal irritation or discharge 158 10.1
Influenza 114 7.3
Miscellaneous 83 5.3
Musculoskeletal 65 4.2
Diarrhea 41 2.6
Sexually transmitted infection 27 1.7

Rurality
Rural 49 3.1
Nonrural 1,466 93.7
Unknown 50 3.2

SOURCE Authors’ analysis of data from MUSC’s electronic health records and the rural ZIP code area
criteria of the Centers for Medicare and Medicaid Services. NOTE There were 1,565 patients.
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solved. Age and sex were significant factors for
unresolved e-visits, with higher proportions for
males than females (10.6 percent versus 5.3 per-
cent) and patients ages sixty-five or older than
youngerpatients (14.4percentversus5.3percent
and 6.6 percent for the two younger groups)
(exhibit 2). Unresolved e-visits also differed
significantly from resolved visits by e-visit con-
dition. Diarrhea and skin problems were the in-
dividual conditions that had the highest propor-
tion of unresolved visits in bivariate analysis
(24.4 percent and 16.8 percent, respectively).
A logistic regression was performed to predict
the relationship between having an unresolved
e-visit and age, sex, e-visit condition, and rurali-
ty. The specific reference groups were female
patients, patients ages 18–44, and patients with
sinus problems.We used the latter as a reference
group because it was the most common e-visit
condition and the least likely to beunresolved. In
the multivariate logistic regression, male pa-
tients (odds ratio: 1.81; 95%confidence interval:
1.10, 2.97); patients ages sixty-five or older (OR:
3.58; 95% CI: 1.73, 7.37); and patients with diar-
rhea (OR: 14.43; 95% CI: 5.74, 36.22), vaginal
irritation or discharge (OR: 5.07; 95% CI: 2.14,
11.98), or skin problems (OR: 9.50; 95% CI:
4.90, 18.40) weremore likely to have unresolved
e-visits (for a more detailed description of this
analysis, see appendix A3).11

Of the 100 e-visits that were not charged, the
most frequently observed reasons were because
the patient’s complaints and symptomswere too
complicated and they needed to be seen in per-
son (90.0 percent) and response time was too
long (5.0percent),withnodocumentationof the
reason for not charging also accounting for
5.0 percent of the visits. The median response
time (from submission by the patient to the
provider’s responding to the e-visit) was sixty
minutes. For patientswith documentationof “re-
sponse time too long,” the response time aver-
aged 19.4 hours (data not shown).

E-Visit Follow-Up Of the 1,465 e-visits that
were resolved, 141 (9.5 percent) had a follow-up
for the same condition within two weeks. The
follow-up types included an office visit (65
e-visits; 4.4 percent of all resolved e-visits), email
or telephone call (68; 4.6 percent), and a repeat
e-visit (8; 0.5 percent). There was no difference
in likelihood of in-person follow-up by age, sex,
or condition type. Most patients (81.5 percent)
who had an in-person follow-up did not have a
change in diagnosis. Of the e-visits with a diag-
nosis change, influenza was the most common
condition diagnosed in the e-visit to be different-
ly diagnosed during the in-person follow-up
(80.0 percent; p ¼ 0:002) (data not shown).

Patient Satisfaction Survey Responses in

the 665 completed patient satisfaction surveys
demonstrated high patient satisfaction and ease
of use for e-visits (exhibit 3). If e-visits had not
been available, 49 percent said that they would
have sought care in a physician’s office, and
42 percent said that they would have visited an
urgent care center, ED, or retail health clinic
(data not shown). Nine percent stated that they
would not have sought care at all.
Two-Week Follow-Up Survey After the ini-

tial e-visit, 217 patients completed a two-week
follow-up survey.Most of thesepatients reported
that their initial problem had improved (95 per-
cent) and they had not been seen by a medical
provider regarding the same problem from the
e-visit (92 percent) (exhibit 4). Of the eighteen
respondents who stated that they had been seen,
eleven had sought care in a physician office and
seven in an ED or in either an urgent care or a
retail clinic.

Discussion
Inour analysis of thee-visit programatMUSC for
adults presenting with specific acute symptoms,
we found that most e-visits could be completed
by the provider and took minutes for the provid-
er to complete, and most patients required no
follow-up. This indicates that the presenting
issue was appropriately treated and resolved.
Unresolved visits accounted for a small propor-
tion of the visits and were more likely to occur

Exhibit 2

Unresolved e-visits to the Medical University of South Carolina (MUSC), by patient’s sex,
age, and condition, December 2015–July 2017

Number of
unresolved visits

Percent unresolved
within category

Sex***
Female 67 5.3
Male 33 10.6

Age (years)***
18–44 46 5.3
45–64 40 6.6
65 or older 14 14.4

E-visit condition****
Sinus problems 13 2.2
Urinary problems 7 2.7
Skin problems 37 16.8
Vaginal irritation or discharge 11 7.0
Influenza 3 2.6
Miscellaneous 14 16.9
Musculoskeletal 4 6.2
Diarrhea 10 24.4
Sexually transmitted infection 1 3.7

SOURCE Authors’ analysis of data from MUSC’s electronic health records. NOTES There were 100
unresolved visits. Total numbers of e-visits for each category and characteristic are in exhibit 1.
***p < 0:01 ****p < 0:001
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amongmale patients and patients ages sixty-five
and older. Previous studies have shown some-
what higher follow-up rates for asynchronous
programs.7,8,12 We believe that follow-up is lower
in this program because e-visits were limited to
conditions for which a structured e-visit ques-
tionnaire was available, and the visits were per-
formed within a comprehensive health system.
This allowed providers access to patients’ medi-

cal records and primary care providers, as e-visit
encounters were routed to them via the common
EHR system. Of the e-visit patients who received
in-person care, most did not have a change in
diagnosis, which signals that these e-visits led to
appropriate8 diagnosis and treatment without
additional in-person visits. This is consistent
with the results of previous studies.9 Similarly,
patients reported having their condition treated
appropriately, with limited need for in-person
follow-up. We acknowledge that some follow-
up occurred outside of our system (4.4 percent
measured versus 8 percent self-reported) that
could not be fully assessed. However, the 8 per-
cent follow-up rate was lower in our study than
rates found in previous studies of virtual visits,
where follow-up was as high as 28 percent.10

To maximize effectiveness, e-visit programs
should try to decrease the number of unresolved
e-visits. This could be done through continuous
quality improvementmethods that identify char-
acteristics associated with unresolved e-visits.
Although the unresolved e-visit rate in this study
was low (6.4 percent), some groups had higher
rates. Older patients,male patients, andpatients
with certain conditions were more likely to have
unresolved e-visits. This may be due to greater
complexity of presentation or higher need for
a physical exam to establish a diagnosis. Com-
pared to younger patients, older ones may be
less comfortable using technology to meet their
health care needs, which may lead them to pro-
vide less information through the e-visit ques-
tionnaires.13 We found that e-visits were more
likely to be requested by women than men and
younger people than older ones, which is consis-
tent with results of other studies.14 As this e-visit
program is limited to adults with specific acute
complaints, further research is needed to assess
the outcomes for younger patients and e-visits
for chronic illnesses and the costs to the patient
associated with in-person follow-up.
We hypothesize from the survey data that

e-visit programs focused on specific acute com-
plaints cansavehealth caredollars.These e-visits
seemed to replace office visits, as opposed to
being provided in addition to in-person care,
and resolved the patient’s condition. Previous
studies have shown variations on this finding,
with some showing reductions in cost,15 no
change in the number of face-to-face visits,16

and increases in utilization and costs.17 Our re-
sults expand the current research and suggest
improvement in value and utilization. For in-
stance, 49 percent of patients stated that they
would have gone to their physician’s office for
a visit if they had not had access to e-visits. Per-
hapsmost useful in terms of policy is the finding
that an additional 42 percentwould have gone to

Exhibit 3

Results of patient satisfaction survey of Medical University of South Carolina (MUSC)
e-visit users, February 2016–May 2018

Number Percent
Based on your experience with this e-visit, how likely
are you to use this service again?
Definitely or probably will 620 93.2
Might or might not 17 2.6
Probably or definitely will not 28 4.2

My e-visit was easy to complete
Strongly agree or agree 649 97.7
Neutral 1 0.2
Strongly disagree or disagree 15 2.2

The e-visit provider was able to address what was
bothering me today
Strongly agree or agree 626 94.2
Don’t know 7 1.1
Strongly disagree or disagree 32 4.7

Would you recommend the MUSC e-visit to others?
Yes 630 94.7
No 35 5.3

SOURCE Authors’ analysis of data from MUSC’s patient satisfaction survey. NOTES The patient
satisfaction survey was sent to patients after the e-visit was complete and the provider had
signed off. There were 665 respondents.

Exhibit 4

Results of two-week follow-up patient satisfaction survey of Medical University of South
Carolina (MUSC) e-visit users, February 2016–May 2018

Number Percent
Has the problem improved?
Yes 206 95.0
No 11 5.0

Have you been seen by a medical provider since
your e-visit for the same problem?
Yes 18 8.0
No 199 92.0

Where were you seen?
Doctor’s office 11 61.1
Emergency department 3 16.7
Urgent care or retail clinic 4 22.2

SOURCE Authors’ analysis of data from MUSC’s two-week follow-up patient satisfaction survey.
NOTES Patients who completed the patient satisfaction survey and indicated that they would be
willing to complete a follow-up survey received the follow-up survey. There were 217
respondents to the follow-up survey, 18 of whom responded that they had been seen by a
medical provider and thus were able to answer the third question, “Where were you seen?”
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an ED or either an urgent care center or retail
health clinic for the presenting issue. It is possi-
ble that some people who indicated that they
would have had an in-person visit would have
actually called or emailed the office instead of
going in. This would be consistent with findings
from studies on nurse telephone triage, which
report that 50–75 percent of calls can be man-
aged without in-person visits.18 Still, by having a
robust acute e-visit program, these patients were
able to get high-quality care without the added
expense of an in-person office, urgent care, or
ED visit or an unreimbursed phone call andwere
able to get care within a system that included
their primary care providers.

Policy Implications
For institutions considering starting or expand-
ing a telemedicine program that includes
e-visits, this study shows that patients arewilling
to use these services and engage with the health
systemvia this newer technology. For health care
systems, payers, and particularly patients, our
data provide evidence that the quality of care
provided by acute e-visits is within the standards
of in-person care. The facts that fewpatientswho
completed e-visits required in-person follow-up
and that most e-visits were resolved without an
in-person visit suggests that for specific acute
conditions, structured e-visits can generally
replace in-person visits when integrated into a
health system that provides access to patients’
medical records and primary care providers. The

high resolution rates seen in our study may be
due to having structured questionnaires, which
also probably affected the short time it took pro-
viders to review andanswer the e-visits. Access to
the patient’s health record and connection to
their primary care providers may also have had
an impact. This suggests that to be efficient, new
programs should ensure that appropriate ques-
tionnaires are available, focus on conditions that
can be appropriately treated through e-visits,
and identify when additional resources may be
needed to evaluate certain conditions. This proc-
ess of improvement could ensure that e-visits are
cost-effective and provide value to health sys-
tems, payers, and patients.

Conclusion
For adults with certain acute complaints, e-visits
provide an alternative to in-person visits. The
e-visit program at MUSC appeared to provide
high-quality care, as demonstrated by high
patient satisfaction, limited need for follow-up
for the same complaint, and low likelihood of a
change in initial diagnosis when follow-up oc-
curred. Men and older people were more likely
than women and younger people to have unre-
solved e-visits. E-visit programs continue to
grow as telemedicine expands, and continuing
to assess these programs and how they function
in the larger health care settingwill be important
as policy and practice seek to address newmeth-
ods for providing patient care. ▪
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