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Pilot Study of Providing Online Care in a Primary Care Setting

STEVEN C. ADAMSON, MD, AND JOHN W. BACHMAN, MD

OBJECTIVE: To study the use of e-visits in a primary care setting.

PATIENTS AND METHODS: A pilot study of using the Internet for on-
line care (“e-visits”) was conducted in the Department of Family
Medicine at Mayo Clinic in Rochester, MN. Patients in the depart-
ment preregistered for the service, and then were able to use the
online portal for consultations with their primary care physician.
Use of the online portal was monitored and data were collected
from November 1, 2007, through October 31, 2009.

RESULTS: During the 2-year period, 4282 patients were registered
for the service. Patients made 2531 online visits, and billings
were made for 1159 patients. E-visits were submitted primarily
by women during working hours and involved 294 different con-
ditions. Of the 2531 e-visits, 62 (2%) included uploaded photo-
graphs, and 411 (16%) replaced nonbillable telephone protocols
with billable encounters. The e-visits made office visits unneces-
sary in 1012 cases (40%); in 324 cases (13%), the patient was
asked to schedule an appointment for a face-to-face encounter.

CONCLUSION: Although limited in scope, to our knowledge this is
the largest study of online visits in primary care using a structured
history, allowing the patient to enter any problem, and billing the
patient when appropriate. The extent of conditions possible for
treatment by online care was far-ranging and was managed with
a minimum of message exchanges by using structured histories.
Processes previously given as a free service or by nurse triage
and subject to malpractice (protocols) were now documented
and billed.
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Some fundamental aspects of transforming primary care
include eliminating barriers to access, using technol-
ogy to communicate with patients, and enhancing financial
performance.! Currently, it is possible for patients to use the
Internet to see laboratory test results, make appointments,
pay bills, and review their charts.> Some reports have shown
improved patient satisfaction with use of these options.*?
Several articles have discussed electronic messaging (e-
mails) as a way to improve efficiency by decreasing patient
telephone calls to the physician’s office.*® Various reports
have described the use of the Internet to manage conditions
such as depression,'®!" diabetes mellitus,'? hypertension,'*!*
and sexually transmitted diseases'> and also to assist with
breastfeeding support,' previsit well child encounters,'” and
communication with patients in safety net practices.'® Guide-
lines have been established for providing medical care on the
Internet (“e-visits”)." Patients in primary care practices also
have indicated a willingness to pay for online services.
However, implementation of billable e-visits has been
slow. “Reasons for provider hesitation to adopt e-visit tech-
nologies include fears of being overburdened by electronic
communication, improper use of electronic communica-
tion by patients, lack of reimbursement schemes, legal and

regulatory issues, and concerns over security, privacy, and
confidentiality.”?! Also, electronic consultations to date have
generally used online forms or secure
e-mail. The information in these formats
is unstructured and often lacks sufficient
information, prompting the clinician to
respond to the patient to request further
information, which results in delays.?? Furthermore, the lack
of organization in an e-mail makes it difficult to code com-
plexity; consequently, the same fee is often charged for all
online consultations, regardless of complexity.?

Isolated reports of the use of online consultations have
been disappointing. For example, despite indications that
electronic communication could decrease health care
costs** and provide reimbursement from patients,>
Fairview Health System has reported only 10 e-visits per
week in a system with 400 physicians,”” and Blue Cross of
Minnesota processed about 30 e-visits per month in July
2008 and 90 e-visits per month in July 2009 (D. Hiza, MD,
written communication, February 2010).

Studies have not described a portal for online patient con-
sultations that has a structured medical history. Structured
computerized histories were first described in the 1960s by
Mayne et al*® and Slack et al.” Their work included using the
telephone and teletype with patients from distant locations
providing their histories.*® The evidence for using computer-
ized histories to produce more organized histories, detect
new symptoms, and provide greater patient satisfaction with
improved clinician performance has been reviewed.?!

We conducted a pilot study of online patient visits in a
primary care setting using structured histories and the pos-
sibility of the patients being billed for the service.
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PATIENTS AND METHODS

The pilot study was conducted from November 2007
through October 2009 in the Department of Family Medi-
cine at Mayo Clinic, Rochester, MN. The Department of
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Family Medicine averages 56 clinicians practicing in 4
clinics in and around Rochester. The study aimed to learn
about the potential for online visits in preparation for
construction of an online patient portal to be used for the
entire institution. Numerous restrictions were placed on
the pilot. The project did not receive publicity and was not
actively promoted. Patients were required to be Minnesota
residents and were identified in face-to-face encounters and
preregistered for the project. A review board met monthly
to discuss and control progression of the pilot.

A Health Insurance Portability and Accountability
Act—compliant pilot platform was selected for the online
visits (formerly Medfusion, Inc, Cary, NC; currently Intuit,
Mountain View, CA),*? which incorporated the history-
taking component from another company (Instant Medical
History, Columbia, SC).* For this article, an e-visit was
defined as an electronic encounter that included history,
diagnostic coding, billing, and medical intervention. In
the basic e-visit process, patients entered their reported
problem in free text (eg, “back pain”) and then answered
questions one at a time. The questions branched such that
the history was organized into a readable clinical format
(Figure 1). In this study, the number of questions available
for use exceeded 70,000. The software, besides allowing
branching, used numerous validated instruments to en-
hance the quality of the online interview (eg, the Vanderbilt
ADHD Diagnostic Rating Scale for attention deficit hyper-
activity disorder [ADHD]; the PHQ-9 depression scale of
the Patient Health Questionnaire for depression; and the
Epworth Sleepiness Scale for sleepiness). As part of the e-
visit, patients were asked to provide vital signs and to enter
their medications in free text; the platform also contained
areas for patients to upload files such as photographs and to
enter additional history in free text to clarify their concerns
after they had completed the questionnaires.

After completing the e-visit, the patient received an e-
mail stating that his or her clinician would review the con-
sultation within 24 hours. Another e-mail was forwarded
to the clinician informing him or her of an e-visit waiting
in the secure portal. The portal allowed the clinician to use
templated encounter forms for many common illnesses so
that information such as diagnostic codes, links to patient
education, and treatment plans could be stored and reused.
This standardization of treatment greatly speeded the pro-
cess of reviewing an online visit. Medications were often
prescribed during the process and faxed to the pharmacy.
As a result of an institutional decision, medication pre-
scriptions were ordered through the Mayo Clinic electronic
medical record rather than through the portal. At the con-
clusion of the online visit, patients received an e-mail stat-
ing that the results of their encounter could be found on the
portal. Patients would then log in and view the materials.

PILOT STUDY OF e-VISITS

Patient-reported history of current condition
Lower back pain
Location
Paravertebral back pain;
pain only in lumbosacral area
Quality
Gradual onset, worsening over weeks to months
Severity
Back pain, moderate (5-6) today;
worst back pain, severe (7-8/10)
in past 24 hours; average back pain,
moderate (5-6/10) in past 24 hours;
least back pain, moderate (5-6/10) right now
Duration
Three wk to 2 mo
Timing
Continuous; nocturnal
Context
Sometimes preceded by specific event
Modifying factors
Aggravated by bending, lifting, carrying; pain
changes with movement; occasional relief from
conservative measures
Associated signs and symptoms
Abnormal sensations in legs occasionally
Family and social history
Occupational prolonged standing or sitting
Medication history
Over-the-counter pain medications
Additional comments
| can walk OK, but my pace is slower than usual
| usually walk for 40-50 min in the morning but
now get very sore after 15 min
| do yard work and think this is what
triggered the pain

FIGURE 1. Example of selected output from online consultation forms.

Results were monitored throughout the study, with
monthly reports generated.

RESULTS

During the 2-year study period, 4282 patients were regis-
tered for the service, which led to 2531 online consultations
and billings for 1159 patients (52%) (Figure 2). During the
last 11 months of the study, expansion of registrations and
e-visits was discouraged because of the expected release of
anew Mayo Clinic portal. There was no billing for the first 4
months of the pilot, during which 299 visits occurred. After
6 months, a 1-month pause occurred in adding registrations
(April 2008) to assess the effects on the practice.

Patients using online visits were primarily women (1800
[71%]). Women also completed the e-visit intake form for
many of the younger and elderly patients. The age of patients
having online consultations ranged from 4 days (for diaper
rash; a photograph was uploaded) to 86 years (2 patients; 1
for insomnia and 1 for hypertension) (Figure 3). Mean age
was 38 years (median, 39 years; mode, 48 years). A total
of 293 different conditions (International Classification
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FIGURE 2. Cumulative totals of patient registrations, online visits,
and billings at each month during the study period.

of Diseases, Ninth Revision codes) were found among the
online consultations. The most frequent reasons for e-visits
are listed in Table 1. Families could set up joint accounts that
linked members to one central account (eg, for parents to use
the consults on behalf of their children); 288 patients (7% of
total registrations) established family accounts, linking them
to 520 patients (12% of total registrations).

Generally, online consultations were completed by
clinicians within 24 hours of the e-visit submission; only
11 were not completed because the patient became an
inpatient or the clinician chose to contact the patient by
telephone. E-visits were completed by the patient’s primary
care physician 89% of the time (2242 visits); 11% of the
consultations (278 visits) were provided by an on-call cli-
nician for absent physicians or if the patient selected “first
available doctor.” E-visits were completed most frequently
on Mondays (595 visits) and least frequently on Saturdays
and Sundays (71 and 58 visits, respectively). The time of
day during which e-visits was initiated was compiled dur-
ing the second year; most visits occurred during working
hours (between 8 AM and 4 pm). Photographs accompanied
the e-visit in 2% of the consultations (62 visits), most com-
monly pictures of diaper rash (13 pictures).

Types of visits that were not billed included refilling
prescriptions (255 visits [11%]) and having the patient
come in for an office visit (323 visits [14%]). The remain-
ing visits were not charged because the patients had been
seen the previous week for the same condition or because
they were for follow-up of a stable condition.

Telephone protocols currently conducted by nursing staff
have been used in the department for conditions such as

450 =

400 =

300

250 =

200 =

No. of patients

150 =

100 =

50 =

05 610 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-99

706

Age (y)

Mayo Clin Proc.

For personal use. Mass reproduce only with permission from Mayo Clinic Proceedings.

FIGURE 3. Ages of patients receiving online consultations.

August 2010;85(8):704-710

doi:10.4065/mcp.2010.0145

www.mayoclinicproceedings.com




TABLE 1. The 20 Most Frequent Reasons for e-Visits®

Reported problem No. (%) of visits”
Sinusitis 218 (8.6)
Depression 134 (5.3)
Back pain 121 (4.8)
Cough 77 (3.0)
Anxiety 75 (3.0)
Hypertension 67 (2.6)
Abdominal pain 66 (2.6)
Headache 65 (2.6)
Urinary tract infection 63 (2.5)
Influenza 62 (2.4)
Allergic rhinitis 57 (2.3)
Dermatitis 55(.2)
ADHD 53 (2.1)
GERD 50 (2.0)
Vaginitis 47 (1.9)
URI 45 (1.8)
Insomnia 40 (1.6)
Asthma 39 (1.5)
Contraception 36 (1.4)
Hyperlipidemia 32 (1.3)
Total 1402 (55)

4 ADHD = attention deficit hyperactivity disorder; GERD = gastroesoph-
ageal reflux disease; URI = upper respiratory tract infection.
P Of 2531 total visits.

conjunctivitis, influenza, sinusitis, urinary tract infections,
and vaginitis. These protocols were used in 411 (16%) of the
online consultations, therefore bypassing nursing staff. (We
note that nurses have the potential to use online protocols in
this portal, but it was not a part of this study.)

Mayo Clinic employees and their dependents made up
the largest portion of e-visit users; their encounters were
covered by insurance. Non—-Mayo Clinic—insured employ-
ees or dependents made up 448 of the visits (18%) (Table
2). Of these, 159 (35%) received a bill. If the patient used
Medicare, Medicare was billed, but the service was denied.
Consequently, these patients paid from their own resources.
If the patient was insured through Medicaid, Medicaid was
billed, which was also denied; in these instances, the fee
was waived. Non—-Mayo Clinic and nongovernment plans
received billings for 145 patients (32%) who were covered
by this insurance. The cost of an e-visit was $35.

A review of responses sent to the clinician in the second
year showed responses for 397 (29%) of the 1366 visits.
The most common response from the patients (121 re-
sponses [30%]) was acknowledging that they understood
or thanking the clinician. This was actually a nuisance
because clinicians logged into the portal to find messages
that required no action.

Besides assessment, actions taken by clinicians included
(1) writing a new prescription (1148 visits [45%]); (2)
refilling a prescription (255 visits [10%]); (3) ordering
radiographs and other procedures (264 visits [10%]); and
(4) ordering laboratory studies (126 visits [5%]). Preven-

PILOT STUDY OF e-VISITS

TABLE 2. Billings for Patients Without Mayo Clinic
Insurance (n=448)

Billed No. (%)
None 236 (52.7)
Insurance/patient 145 (32.4)
Medicare

Not billed 29 (6.5)
Billed 14 (3.1)
Medicaid 24 (5.4)

tion issues were addressed by many of the physicians.
One notable case was a prescription refill for headache
medication, in which the clinician also ordered an overdue
colonoscopy, which led to a localized cancer being detected
and then resected.

We estimated that use of the e-visit prevented an of-
fice visit in at least 999 patients (40%). This estimate was
obtained by subtracting the protocols from the billings
during the billing period and adding follow-up visits to
patients who had been seen in the clinic within a week
(these were never charged). The 323 patients (13%) who
were asked to come to the office also were not charged for
the e-visit.

A total of 984 patients had just 1 online visit. One
patient had 23 visits; this patient had several chronic
conditions related to complications of a surgery, as well
as depression.

DISCUSSION

The current study was a regulated pilot of online visits
in a primary care setting. Most users were working-aged
women who completed e-visits for themselves, their de-
pendents, and their older parents during office hours. The
clinicians were not overburdened by repeated visits during
the study period or by overwhelming numbers of patients
needing assistance.

Patient concerns were wide-ranging, with the top 20
diagnoses making up only 55% of the conditions. Other
conditions varied from a request for circumcision to ask-
ing advice after surgical consultation. Uses for the e-visits
included online consultations, sending photographs, and
asking for prescription refills through the Internet portal.
Use of the online visit for prescription refills was unex-
pected because patients already had access to a free online
prescription refill service. With the e-visit, instead of the
automated refill, the clinician could assess such issues as
depression (Zung Self-Rating Depression Scale) when fill-
ing antidepressant medication prescriptions or performance
while taking ADHD medications (Vanderbilt ADHD Diag-
nostic Rating Scale). The implications of this prescription
refill process are unknown, but this method could possibly

Mayo Clin Proc. * August 2010;85(8):704-710 = doi:10.4065/mcp.2010.0145 + www.mayoclinicproceedings.com 707
For personal use. Mass reproduce only with permission from Mayo Clinic Proceedings.



PILOT STUDY OF e-VISITS

increase safety. The potential for determining effectiveness
and adverse effects vs the time spent processing the refill
requires further study.

Because patients could enter any symptom or concern,
ask questions, and provide additional comments, the e-
visits eliminated the need for clinicians to ask for further
information in most instances. Excluding replies of “thank
you” or acknowledgment of the information, only 20% of
the consultations resulted in a request for more informa-
tion. This was because the patient’s history was organized,
and pertinent information including all medications, aller-
gies, and vital signs such as weight were always obtained.
The volume of exchanges could be decreased further by
emphasizing the need to send pictures of rashes, using
the “no reply” feature of the software, and educating our
clinicians that much of the information they requested is al-
ready in the note. For example, the most common clinician
request for further information was the patient’s preferred
pharmacy to obtain the prescription. This was already in
each note, but most clinicians did not realize where this
information was stored.

CHRoNic Disease IVIANAGEMENT “ELEcTRONIC PiT SToPs”
Some consultations for patients with chronic disease
seemed to show promise. For patients with diabetes mel-
litus, they first had laboratory tests and then were asked
to complete an online visit regarding their diabetes. If
all was well according to the interview and laboratory
results, the patients did not need to visit the office. Hy-
pertension was also managed online; patients sent in their
blood pressure responses, and clinicians managed their
medications and laboratory studies online. An intriguing
possibility is for patients to have “electronic pit stops,”
in which they would be sent electronic reminders for
upcoming studies, followed by online consultations on
a wider scale.

MEessaGING

Setting up messaging systems for patients to coordinate
their care with physicians is possible. For example, all
diabetic patients could be sent messages, or the entire pri-
mary care practice could be sent messages regarding HIN1
influenza updates. The possibility of sending a message on
a patient’s birthday to prompt an online consultation on
preventive care was explored and found to be feasible. The
use of messaging was outside the scope of this pilot, but it
is worthy of further research.

TREATMENT PLANS

Using treatment plans to expedite a reply was very ef-
ficient. Clinicians could respond to a reported problem
using a premade note that included medications, patient

education, diagnostic codes, and instructions. This saved
time on simple administrative tasks, such as finding the
right patient education materials or diagnostic codes.
Clinicians also could make their own notes and save the
pertinent items for reuse. In this pilot, only clinicians could
review online visits. Further time could be saved by using
other health care professionals, such as nurses; however,
that strategy was considered outside the scope of this pilot.
Protocols and triage by nursing staff would be in the scope
of practice for nurses.

SPEED OF CONSULTATION

The speed of consultation was not measured because the
system did not allow us to see response times. Although
24 hours was allowed for a reply, clinicians handled most
of their visits during office hours, either between patient
visits or at the end of the morning or afternoon clinics.
Consultations by the first available clinician or on week-
ends were used infrequently, possibly because patients
were unaware of this service. A clinician potentially
could manage the on-call responsibilities by checking the
computer a few times a day on the weekends or simply by
being notified by mobile telephone. The impact of online
consultations on emergency department or urgent care
visits is worth further study; comparing e-visits with tra-
ditional calls to the office or nurse lines would be interest-
ing. The advantage of structured histories obtained online
vs by telephone is that questions can be asked quickly
online and can be answered asynchronously.

BiLLine

Billing was included as part of this pilot. The percentage
of Mayo Clinic employees billed was higher than that for
nonemployees. The e-visit was reimbursed for employees
who used insurance. For patients who used Medicaid,
Medicaid was billed but not reimbursed. The costs associ-
ated with these visits were absorbed and thought to be a
good tradeoff vs the cost of office visits for these patients
(the margin of loss was greater with an office visit than
with an online visit). Medicare claims were automatically
denied, and these e-visits were billed to the patient. In the
capitated patient population of our employees, because of
e-visits, they did not need to leave work to bring depen-
dents to the office or for contagious diseases (eg, HINI
influenza), which was valuable to the employer, the insur-
ance company, the clinician, and the patient. This lends
credence to Kaiser Permanente’s goal of providing an on-
line service at lower costs to all its members nationwide.**
A report from a primary care setting involving 390 patients
who had office visits and 376 patients who had e-visits
showed decreased costs with e-visits vs office visits during
a 6-month period.*
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Patients used the online portal responsibly. No patients re-
quired triage to the emergency department. Some clinicians
discouraged their patients from using the online visits,
instead preferring them to wait until the permanent Mayo
Clinic portal was activated. Of the 56 clinicians in the de-
partment, 14 were considered active promoters, meaning
that they were using the portal enough such that time was
built into their schedule for doing the online work. The
number of clinicians using the system peaked in November
2008, when 36 clinicians had at least 1 online consultation.
The decision not to increase the size of the pilot because of
the release of the Mayo Clinic portal caused a significant
slowing of activity after November 2008.

Substantial enhancements were made to the online
software during the 2 years of the pilot, which were based
on weekly feedback to the vendors. Examples included
simplifying prescriptions, improving the interfacing of
histories to the medical record, and simplifying both the
patient’s and the clinician’s tasks. Reliability of the portal
improved. During the first 6 months, the portal had several
service outages after “upgrades,” and it also had major
slowdowns 13 months into the pilot. These problems were
addressed, and a system of quality control and notification
to clinicians of difficulties in the portal improved com-
munication. During the last 6 months of use, no major
problems with use exceeded 60 minutes.

REGULATORY CONCERNS

If truly meaningful health care reform is inevitable, online
visits could be one component. They allow for increased
access and, as demonstrated in our pilot, are a viable option
for patient care. The cost-effectiveness is obvious compared
with traditional face-to-face medicine.

If online consults become a widely accepted part of
medical practice, what should be the scope? A barrier exists
for patients who reside in other, even neighboring, states
because a license would be required for the physician to
practice in that state. Patients traveling would most likely
prefer their primary care physician for some conditions
that do not require a face-to-face visit. Current licensing
regulations place many restrictions on this kind of practice.
Regulation agencies will need to review how it is deter-
mined where a clinician practices when performing online
consultations: Is it the state where the patient is at the mo-
ment, the state in which the relationship was set up, or the
home state of the patient?

Another regulatory issue concerns the need for a face-
to-face visit to register the patient for the service. Studies
are required to help determine ways to ensure security and
verify patient identity without a face-to-face visit. Although
the instances were not counted, several patients used their

PILOT STUDY OF e-VISITS

identification numbers for online consultations for family
members who had not registered, presumably because it
was easier than using the telephone.

CONCLUSION

The current pilot study of e-visits in a primary care prac-
tice showed the feasibility of online visits to educate,
treat, and bill patients. The extent of conditions possible
for treatment by online care was far-ranging and was
managed with a minimum of message exchanges by using
structured histories. Processes previously given as a free
service or from nurse triage and subject to malpractice
(protocols) were now documented and billed. Patients
showed that they could upload digital images and refill
prescriptions as part of the online visits. The timing of vis-
its by patients was generally during office hours. Further
study of e-visits, in this era of improving quality while
decreasing costs, has merit.
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