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Abstract

Background: Many patients with chronic skin diseases lack regular access to dermatologists in
the United States and suffer poor clinical outcomes.

Introduction: We performed a 12-month randomized controlled trial to evaluate the impact of an
online, collaborative connected health (CCH) model for psoriasis management on access to
specialty care.

Materials and Methods: The 300 enrolled patients were randomized to online or in-person
care. We compared distance traveled as well as transportation and in-office waiting time between
the two groups and obtained patient and provider perspectives on CCH.

Results: At baseline, no differences existed between the groups in difficulties obtaining specialty
care. Over 12 months, the mean (standard deviation [SD]) distance traveled to and from
appointments was 174.8 (x577.4) km/person for the in-person group and 2.2 (£14.2) km/person
for the online group (p = 0.0003). The mean (SD) time spent on transportation and in-office
waiting for in-person appointments was 4.0 (x4.5) h/person for the in-person group and 0.1 (x0.4)
h/person for the online group (p = 0.0001). Patients found CCH to be safe, accessible, equitable,
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efficient, effective, and patient-centered. Providers found CCH to be useful for providing psoriasis
care.

Discussion: The CCH model resulted in significantly less distance traveled as well as
transportation and in-office waiting time compared to in-person care. Both patients and providers
were highly satisfied with CCH.

Conclusions: The CCH model resulted in increased access to specialty care and enabled patient-

centered, safe, and effective management of psoriasis patients.

Keywords
dermatology; teledermatology; telemedicine; telehealth

Introduction

Psoriasis is a chronic, inflammatory skin disease that affects 3.2% of U.S. adults. Psoriasis
is associated with comorbidities, and patients experience substantially reduced quality of
life.2- For psoriasis patients in the United States, access to dermatologists is limited.5-11
Patients experience long wait times and have difficulty maintaining access to dermatologists
for follow-up care.®7 Without regular access to specialty care, psoriasis patients experience
increased medical and psychiatric comorbidities and reduced quality of life.3 Therefore,
increased access to dermatologists is critical for improving patient outcomes.12

Providers have used teledermatology to manage skin diseases remotely.13 Studies have
shown that accurate diagnoses are possible with current teledermatology technology in many
practice settings.13-17 Furthermore, patients report being satisfied with remote care,13:17-20

Currently, traditional consultative asynchronous teledermatology is the most practiced model
of teledermatology. In this model, the primary care provider (PCP) photographs the patient’s
skin lesions and transmits these images and clinical history to the dermatologist. The
dermatologist then evaluates these data and provides recommendations to the PCP. The PCP
implements the recommendations and manages the patient. In this model, the dermatologist
serves as a consultant and has no direct patient contact. This model has not been widely
adopted, 1921 partly due to lack of direct contact between patients and dermatologists and
increased PCP workload.18

Critical gaps in the teledermatology literature exist in three areas: (1) novel teledermatology
models that focus on highly patient-centric collaborative care, (2) access outcomes
associated with these novel teledermatology models, and (3) patient and provider
perspectives on these novel teledermatology models.22 In this study, we addressed these
gaps by evaluating an innovative, online, collaborative connected health (CCH) model for
psoriasis management that fostered multidirectional communication among dermatologists,
PCPs, and patients. Specifically, we examined access outcomes and patient and provider
perspectives on this model.

Telemed J E Health. Author manuscript; available in PMC 2019 July 12.
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Materials and Methods
STUDY DESIGN

This 12-month, multicenter, pragmatic randomized controlled trial evaluated the impact of
an online CCH model for psoriasis management compared to in-person care. The aims of
this study were to compare access-to-care measures between patients randomized to CCH
and in-person care and to assess the utility of CCH for increasing specialty care access from
patient and provider perspectives.

PARTICIPANTS

The 300 enrolled participants were recruited from outpatient clinics and general adult
populations in California and Colorado. The inclusion criteria were 218 years of age, having
physician-diagnosed plaque psoriasis, having access to internet and a digital or mobile
phone camera, and having a PCP or the ability to establish primary care.

RANDOMIZATION AND BLINDING

We performed stratified randomization using computer-generated random block sizes.
Patients were randomized 1:1 to online or in-person care, stratified by site and disease
severity (1:1:2 stratification to mild, moderate, and severe psoriasis groups). An independent
statistician generated and concealed the randomization sequence and assigned participants to
the interventions. Blinding of patients and providers was not possible due to the nature of the
interventions.

INTERVENTION AND CONTROL

Online care (intervention arm).—Patients randomized to the online group received
specialist care for their psoriasis through a secure, Health Insurance Portability and
Accountability Act (HIPPA)-compliant, web-based CCH platform.23 The CCH model was
designed such that specialist services that usually occur in person could be delivered online
asynchronously. The model enabled prompt receipt of dermatologist expertise and sharing of
visit information among patients, PCPs, and dermatologists.

PCPs could access dermatologists online for consultation or requesting dermatologists to
assume care of patients’ psoriasis. In the consultation setting, the PCP’s office would send
digital photos and clinical history online to the dermatologist. The dermatologist would then
provide treatment recommendations and patient educational materials online to the PCP and,
with the PCP’s permission, to the patient. In settings where the dermatologist assumed care
of a patient’s psoriasis, after receiving photos and history from the PCP’s office, the
dermatologist would make recommendations, prescribe medications, and provide
educational materials online directly to the patient.

Online patients could also access dermatologists online asynchronously by sending photos
and history to the online dermatologist. The dermatologist would make recommendations,
prescribe medications, and provide educational materials online directly to the patient.

Telemed J E Health. Author manuscript; available in PMC 2019 July 12.
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Patients and clinicians determined visit frequency by medical necessity. In all cases, visit
information was also shared with PCPs. Follow-up questions with dermatologists were
handled online or via telephone. At any time during the study, dermatologists could request
to see an online patient in person, as deemed necessary.

In-person care (control arm).—Patients randomized to the in-person group sought
psoriasis care from PCPs or dermatologists in person. The visit frequency was determined
by medical necessity.

Access to care.—We used the following access-to-specialty-care measures: transportation
factors, and transportation and in-office waiting time. Transportation factors included the
total distance traveled to see a provider (round-trip driving distance from patient’s home to
provider’s office multiplied by the number of in-person visits during the study period) and
transportation mode is categorized into driving, getting driven, walking, taking public
transportation, or using some other method. Transportation and in-office waiting time was
defined as roundtrip transportation time plus in-office waiting time multiplied by the number
of in-person visits during the study period. Difficulties with obtaining specialty care were
assessed at baseline using questions from the Medical Expenditure Panel Survey with
response choices on an ordinal scale.242°

Qualitative data collection.—We conducted semistructured interviews using an
interview guide that allowed for flexibility in exploring the emerging themes. The
interviewer took field notes on a standard assessment sheet, and the interviews were audio-
recorded for later review. A case summary incorporating key findings was completed within
24 h of the interview. This was reviewed by the principal investigator to identify areas of
uncertainty about the interpretation of findings. Interviews were conducted at 6 months and
repeated at 12 months with the same participants.

. Patient perspectives: we interviewed 17 psoriasis patients from the online group
to seek their feedback regarding the utility of CCH for accessing dermatologic
care, their experience with the online platform, and the perceived quality of
healthcare with CCH.

. Provider perspectives (PCPs and dermatologists): we interviewed eight PCPs and
four dermatologists to seek their perspectives on the utility of CCH for
increasing access to specialty care.

STATISTICAL ANALYSIS

Access to care.—To test the hypothesis that the online model would provide superior
access to care compared to the in-person model, we compared the mean distance traveled to
see a specialist and the mean transportation and in-office waiting time between the two
groups using independent ftests with a = 0.05. We assessed for any differences in
transportation mode or difficulties with obtaining specialty care between study groups at
baseline using chi-square tests with a = 0.05.

Telemed J E Health. Author manuscript; available in PMC 2019 July 12.
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Qualitative data analysis.—We employed qualitative analytical techniques with
investigator triangulation and member checking to enhance the validity of the conclusions
drawn. Once the data were collected, a template style of analysis was used to organize the
data for reflection and development of emerging themes.26:27

A total of 148 patients were randomized to the online or in-person groups. All randomized
participants received the intended intervention, and each participant was followed for 12
months. The mean (standard deviation [SD]) age was 49 (+£14) years. Table 1 shows baseline
participant characteristics.

ACCESS TO CARE

At baseline, there were no differences in difficulties with obtaining specialty care between
the two groups (Fig. 2B-D). Overall, 21% of patients found it very or somewhat difficult to
travel to their provider’s office, 31% found it very or somewhat difficult to contact their
provider’s office, and 51% found it very or somewhat difficult to schedule an appointment
with their provider on short notice.

Over 12 months, the in-person group had 315 in-person visits; the online group had 161
online visits. Consistent with the pragmatic study design, patients in the online group could
see a provider in person if deemed necessary by the provider. Over 12 months, at the request
of the treating provider, the online group had eight in-person visits: three were for an in-
office procedure, two were for evaluation of a comorbid condition, two were due to psoriasis
exacerbation deemed best managed in person, and one was for drug-related evaluation.

Transportation factors.—Over 12 months, the in-person group traveled a total of 25,870
km (mean [SD] 174.8 [£577.4] km/person) to get to and from their appointments. The online
group traveled a total of 327 km (mean 2.2 [£14.2] km/person) to get to and from their in-
person appointments (Fig. 1A, p=0.0003). This represents a total reduction of 25,544 km
traveled for the online group.

Overall, the majority of patients drove to their visits (77%); patients also took public
transportation (13%), got driven by someone else (7%), walked (2%), or used some other
method (1%). At baseline, there were no differences between the two groups in the mode of
transportation used to access specialty care (Fig. 2A, p=0.79).

Transportation and in-office waiting time.—Over 12 months, the in-person group
spent a total of 591.1 h (24 days, 15.1 h; mean [SD] 4.0 (£4.5) h/person) on roundtrip
transportation and in-office waiting time for their appointments; the online group spent a
total 12.6 h (mean 0.1 [£0.4] h/person) on roundtrip transportation and in-office waiting time
for their in-person appointments (Fig. 1B, o= 0.0001). This equates to an elimination of ~4
h spent traveling and waiting for each online patient over 12 months.

Telemed J E Health. Author manuscript; available in PMC 2019 July 12.
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PATIENT PERSPECTIVES

The following common themes were identified from analysis of patient interviews: safety,
accessibility, equity, efficiency, effectiveness, and patient-centeredness. Table 2 shows
patient quotes exemplifying these themes.

Safety.—Overall, patients trusted the online platform; they had few privacy or
confidentiality concerns with submitting their photos and medical information online.
Patients noted that there is a small risk with sharing personal information online, but they
mentioned that they already share personal information for purposes such as shopping and
banking. Because several patients had experience accessing their medical records online
before the study, they felt comfortable transmitting medical information and receiving
medical care online. Several patients noted that they considered their psoriasis to be a
relatively less sensitive topic compared to other personal health information. However, some
patients noted embarrassment sharing photos of psoriasis affecting sensitive areas. Several
patients in the online group presented for in-person visits because their problems could not
be addressed by online care alone. For example, some patients required intralesional
corticosteroid injections, which could only be performed in person. One patient noted that
online care is safer, in that there is no risk of acquiring communicable diseases from other
patients during visits.

Accessibility.—Patients found online care to be intuitive, easy to use, and convenient.
Patients, particularly those living in remote areas, appreciated not having to make a trip to
the office for their chronic disease management. Patients most often completed their online
visits from home using a computer or tablet. They found it simple to contact their online
physician with questions, and they reported that their questions were answered clearly,
effectively, and in a timely manner. Several patients noted that the process of taking and
uploading photos could be made easier; some patients had problems uploading their photos
from their smartphones and desired a more user-friendly interface for the mobile app. Some
patients noted difficulty photographing hard to reach areas such as their back.

Equity.—Most patients reported that the quality of online care was similar to that of in-
person care. Some patients felt that the quality of online care was superior to that received in
person because the system asked a comprehensive set of questions, prompted them to take
photos, and enabled them to thoroughly express their concerns. However, some patients
found online visits to be less personal; they preferred in-person care because they liked
spending time face to face with their physicians. Face-to-face interactions allowed patients
and physicians to have a discussion and provided the opportunity for patients to receive
emotional support from their physicians, which was not possible online. Several patients
reported feeling that in-person care may be more suited for initial diagnosis, whereas online
care would be more fitting for chronic disease management.

Efficiency.—Patients appreciated the flexibility of online care in allowing them to obtain
care without missing time from work or altering their daily routine. Furthermore, patients
liked being able to complete an appointment when they needed it rather than having to
schedule an appointment in advance. Many patients reported wait times of 1 month or longer

Telemed J E Health. Author manuscript; available in PMC 2019 July 12.
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to schedule in-person appointments with dermatologists. Patients appreciated saving time
and money not having to drive to appointments, find parking, or wait in waiting rooms. For
in-person visits, patients spent substantially more time traveling and waiting than actually
seeing their provider. Patients found the online platform to be efficient and were able to
complete their visits in a timely manner; most patients spent 10-20 min completing their
visits. Patients were happy with the 48-h turnaround time.

Effectiveness.—CCH was considered effective and comparable to in-person care for
psoriasis management. Patients generally reported improvement in their psoriasis disease
severity, and they often attributed this to being able to submit photos of their psoriasis online
and receiving timely, high-quality care. Several patients experienced substantial
improvement in their psoriasis when their concerns were addressed immediately by the
provider and they were recommended different treatment regimens. Multiple patients
mentioned improvement in their ability to receive sufficient quantities of their prescribed
topical medications after transitioning to online care.

Patient-centeredness.—Patients felt that their needs were addressed with quality
communication from the providers. Patients were comforted knowing that they could contact
their online dermatologist with follow-up questions if needed. Several patients felt that CCH
was so responsive to their needs that they wanted to see it used in other medical specialties.
However, some patients reported limited rapport with their online physician; they preferred
to receive care in person because they felt their emotional needs were better addressed
through face-to-face interactions. Some patients desired the platform to be available in
languages other than English.

PROVIDER PERSPECTIVES

We sought provider perspectives on using the online platform to deliver coordinated care for
psoriasis patients along the following four domains:

Utility of CCH for accessing dermatologists.—PCPs expressed that CCH was
convenient for accessing dermatologists online. Specifically, PCPs appreciated the available
online support in both consultative and direct-care forms. This flexibility allowed them to
adjust their needs based on the complexity of a patient’s skin condition. For example, they
could use the consultative form for a patient who has mild psoriasis but occasionally
experiences flares needing specialist input. For another patient who has moderate-to-severe
psoriasis, PCPs could have a dermatologist take over care directly, knowing that the patient
would be evaluated promptly and cared for longitudinally by experts.

Utility of CCH for providing patient care.—In general, dermatologists deemed CCH to
be highly effective for providing care online to patients with chronic skin diseases. All four
dermatologists highlighted that this online model provided greater access to specialty care
for patients with chronic diseases, and they expected the outcomes to be similar to those of
in-person care. For this model to be sustainable in the long run, dermatologists commented
on the importance of addressing issues of reimbursement and continued technological

Telemed J E Health. Author manuscript; available in PMC 2019 July 12.
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advances. They noted that, at this time, reimbursement for direct-to-patient care can be
variable across different states and payers.

Assessment of clinician effort using CCH.—Dermatologists and PCPs expressed that
they were initially concerned about unrestricted online access by patients and the potential
for a high volume of unnecessary contacts. The providers were surprised that most patients
did not contact them unnecessarily online. Nevertheless, providers expressed that their
efforts spent on online care need to be adequately accounted for through established
reimbursement mechanisms.

Integration of CCH into existing workflow.—Dermatologists and PCPs expressed that
continued technological innovations with telehealth delivery are essential for online care to
be well integrated into the existing workflow. That is, the user interface has to be intuitive
and adaptive, the visit note must not take more than 3 min to complete, and there needs to be
an automated check for image quality such that patients can retake images immediately if
the initial submission contains poor-quality images. Resolving interoperability issues
between telehealth platforms and other electronic health record platforms is critical for
scalability.

Discussion

There is high demand among patients with chronic skin diseases for dermatologic care in the
United States. However, due to a workforce shortage, there is a lack of access to
dermatology providers.1! Given the potential for improved access to care,228.29 high patient
satisfaction, 1819 and cost savings,11:30 the use of teledermatology is expected to increase.
11,13.17.31 |n this study, we demonstrated that an innovative online model for healthcare
delivery can foster increased access to high-quality specialty care for psoriasis patients. We
showed that patients, PCPs, and dermatologists were highly satisfied with online care.
Patients were especially pleased with the efficiency and accessibility afforded by this model.

Studies show that certain models of teledermatology result in clinical outcomes and quality-
of-life improvements that are comparable to those achieved with in-person care.17:32 Despite
providers’ concerns for a high volume of unnecessary contacts with online care, over the
course of this 12-month study, patients in the online group had nearly half the number of
provider contacts as those in the in-person group. Therefore, CCH may help further increase
access to specialty care by decreasing the total number of specialty care visits for patients
with chronic skin diseases, while preserving the same level of high-quality care.

Overall, patients were highly satisfied with the quality of online care in this trial. Similar to
previous findings,18 the main concern that some patients had with online care was that it
made for a less personal patient-physician relationship. In this study, providers expressed
other important considerations regarding teledermatology, which include variable
reimbursement policies for direct-to-patient care and the continued need for technological
innovations with telehealth platforms. Addressing these limitations is critical for
dissemination of teledermatology as well as increased use of telemedicine in other medical
specialties.

Telemed J E Health. Author manuscript; available in PMC 2019 July 12.
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In conclusion, compared to in-person care, CCH resulted in increased access to specialty
care with significant reductions in the distance traveled and the transportation and in-office
waiting time. Patients, PCPs, and dermatologists found CCH to be highly useful for
increasing specialty care access and delivering high-quality, coordinated care for patients
with chronic skin diseases such as psoriasis.
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Fig. 1.

(A) Mean total distance traveled to and from in-person visits per patient over 12 months in
each study group. Independent #test, *p = 0.0003. (B) Mean total transportation and in-
office waiting time for in-person visits per patient over 12 months in each study group.

Independent #test, *p = 0.0001.
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Access to specialty care at baseline: (A) Mode of transportation used to get to appointments.
Chi-square test, p=0.79. (B) Difficulty traveling to healthcare provider’s office. Chi-square
test, p=0.22. (C) Difficulty contacting healthcare provider’s office. Chi-square test, p=
0.73. (D) Difficulty scheduling an appointment on short notice. Chi-square test, p = 0.90.
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Table 1.

Characteristics of Study Participants in Each Group at Baseline

CHARACTERISTICS ONLINE, N (%) | INPERSON, N (%) | TOTAL, N (%)

Sex

Male 75 (50.7) 74 (50.0) 149 (50.3)

Female 73 (49.3) 74 (50.0) 147 (49.7)
Racea’b

American Indian/Alaska Native 3(2.0) 2(1.4) 5(1.7)

Asian 13(8.8) 6(4.1) 19 (6.4)

Black/African American 5(3.4) 3(2.0) 8 (2.7)

Pacific Islander 3(2.0) 2(1.4) 5(1.7)

White 90 (60.8) 97 (65.5) 187 (63.2)

Other 36 (24.3) 36 (24.3) 72 (24.3)
Ethnicity

Hispanic or Latino 46 (31.1) 54 (36.5) 100 (33.8)

Prior psoriasis treatmentb

Topical therapy 98 (66.2) 102 (68.9) 200 (67.6)
Light and laser therapy 52 (35.1) 53 (35.8) 105 (35.5)
Nonbiologic systemic therapy 54 (36.5) 60 (40.5) 114 (38.5)
Biologic therapy 32 (21.6) 27 (18.2) 59 (19.9)

Baseline psoriasis severity, mean (95% CI)

PASI 4,68 (3.96-5.41) 4.40 (3.80-5.00)
BSA, % 9.71(7.35-12.07) |  7.67 (6.14-9.21)
PIGA 2.18 (2.00-2.35) 2.15 (1.98-2.32)

a
Insurance type

Private 77 (52.0) 78 (52.7) 155 (52.4)
Medicaid 28(18.9) 34 (23.0) 62 (20.9)
Medicare 27 (18.2) 26 (17.6) 53 (17.9)
No insurance 8(5.4) 5(3.4) 13 (4.4)
Tobacco use?
Never 81 (54.7) 84 (56.8) 165 (55.7)
Former 36 (24.3) 42 (29.1) 78 (26.4)
Current 24 (16.2) 18 (12.2) 42 (14.2)
Chewing tobacco 2(1.49) 1(0.7) 3(1.0)
Alcohol use?
Never 36 (24.3) 33 (22.3) 69 (23.3)
Former 38 (25.7) 29 (19.6) 67 (22.6)
Current 69 (46.6) 83 (56.1) 152 (51.4)
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CHARACTERISTICS ONLINE, N (%) | INPERSON, N (%) | TOTAL, N (%)
Comorbiditiesb
Heart disease 5(3.4) 7(4.7) 12 (4.1)
Arthritis 32(21.6) 45 (30.4) 77 (26.0)
Internal malignancies 4(2.7) 8(5.4) 12 (4.1)
Liver disease 4(2.7) 8 (5.4) 12 (4.1)
Celiac disease 1(0.7) 1(0.7) 2(0.7)
Stroke 2(1.4) 3(2.0) 5(1.7)
Thyroid problems 12 (9.5) 12 (8.1) 24 (8.1)
Vision problems 22 (14.9) 24 (16.2) 46 (15.5)
Tuberculosis 6(4.1) 7(4.7) 13 (4.4)
Inflammatory bowel disease 4(2.7) 3(2.0) 7(2.4)
Basal cell carcinoma 4(2.7) 5(3.4) 9 (3.0)
Squamous cell carcinoma 1(0.7) 2(1.4) 3(1.0)
Melanoma 0(0.0) 2(1.4) 2(0.7)

a - . . . . . . . .
Some participants declined to answer the questions regarding race (online 1; in person 4), insurance type (online 8; in person 5), tobacco use
(online 3; in person 3), and alcohol use (online 5; in person 3).

b .
Responses are not mutually exclusive.

BSA, body surface area; ClI, confidence interval; PASI, Psoriasis Area and Severity Index; PtGA, patient global assessment.
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