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Patient-assisted teledermatology practice: What is
it? When, where, and how it is applied?
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ABSTRACT

Recent teledermatology practice has been focused on different models made possible
by robust advances in information technology leading to consistent interaction between
the patient and health care professionals. Patient-assisted teledermatology practice also
called patient-enabled teledermatology or home based teledermatology is one such novel
model. There is a lack of scientific literature and substantive reviews on patient-assisted
teledermatology practice. The present article reviews several studies and surveys on patient-
assisted teledermatology practice and outlines its advantages and barriers to clinical utility
and analyses the potentiality of this concept. Incorporating patient-assisted teledermatology
practice as a novel model in the revised classification of teledermatology practice is proposed.
In patient-assisted teledermatology, the patient can upload his/her clinical images as a first
contact with the dermatologist or an initial face-to-face examination can be followed by
teledermatology consultations. The latter method is well suited to chronic diseases such
as psoriasis, vitiligo, and leg ulcers, which may need frequent follow-up entailing significant
costs and time, particularly in the elderly. Teledermatology may also be used by the treating
dermatologist to seek expert opinion for difficult cases. Studies have demonstrated the
importance and usability of the concept of patient-assisted teledermatology practice. Various
teledermatology care models are available and the appropriate model should be chosen
depending on whether the clinical situation is that of easily diagnosed cases (“spotters”),
chronic cases or doubtful cases and difficult-to-manage cases.

Key words: Classification of teledermatology practice, mobile teledermatology, patient-assisted
teledermatology, store and forward, teledermatology, teledermatology practice,
teledermatology tools

transmit the information between the patient and
dermatologist and vice versa.[! Similar to radiology,

Telemedicine is an exchange of information at a
distance, whether that information is voice, an
image, elements of a medical record or commands
to a surgical robot. Teledermatology imparts
dermatology care from a distance by using electronics,
communications and information technology to
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dermatology is a visual specialty utilizing clinical and
histopathological images for diagnosis, which make it
an ideal choice for telemedicine practice. Moreover,
the use of novel advances in teleapplications by
clinical dermatologist have paved the way for rapid
growth in teledermatology.

Among dermatologists, there is some confusion about
terms like teledermatology, teledermatology tools,
and teledermatology practice.”” Teledermatology is a
branch of dermatology that deals with the application
of healthcare information technology for research and
practice in dermatology care. Teledermatology tool
is an information technology platform to transmit
clinical data between health care professionals and
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patients and vice versa. Teledermatology practice is an
adoption of teledermatology tools to deliver efficient
dermatology care for a clinical environment by health
care professionals [Figure 1]. Teledermatology practice
encompasses all tools that can be applied in a wide
array of ways, either singly or in combination, based
on the clinical setting.®! Hybrid teledermatology
comprises a coalescence of dermatology tools like
store-and-forward technology and video conference
in a clinical ambience.” Dermatological treatment to
combat pigmented skin lesions can be significantly
improved by using a combination of teledermatology
tools like store-and-forward technology or mobile
teledermatology and teledermoscopy.?!

The type of e-health care interaction between
clinical dermatologists and patients will differ
based on the dermatological condition. Thus, a
regular or conventional teledermatology practice
involves a general practitioner or nurse serving
as liaison to deliver data to the expert, receive the
expert’s opinion and then advise the recommended
treatment to ensure efficient dermatology care for
a remote or rural health care setting.[¥! However,
in  patient-assisted teledermatology practice,
the patient plays a pivotal role and he/she both
sends the data and receives advice directly from a
dermatologist using electronics and information
technology[Figure 1].[77 In this view, patient-assisted
teledermatology practice can be referred to as
patient centered teledermatology or home-based

Patient assisted teledermatology practice

teledermatology, and patients play a dual role of
information providers as well as receivers.

In  patient-assisted  teledermatology  practice,
primarily, the patient seeks medical assistance
directly from a dermatologist. In its secondary variant,
the dermatologist conducts an initial face-to-face
examination for a chronic skin condition like psoriasis
or leg ulcer, assesses the severity through clinical
investigations like skin biopsy, and subsequently
advises the treatment and scrutinizes the condition by
teledermatology to deliver further follow-up care. 1**

Classification of teledermatology practice: Revisited
Due to the great strides in health care information
technology, a systematic classification that validates
the utility of teledermatology practice is necessary.
The classification should provide new insights
regarding the progress, benefits, pitfalls, planning, and
implementation of teledermatology practice by health
care organizations thus helping to deliver efficient
care to the patient community.

Previous reviews explored the classifications of
teledermatology practice, which encompasses a
constellation of teledermatology tools.**¢! However,
robust advances in teledermatology tools and novel
teledermatology approaches adopted by health care
professionals have resulted in the requirement for
a newer classification. Mobile teledermatology,
which uses cellular phones for dermatology care, is
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Figure 1: A proposed classification of teledermatology practice and various teledermatology tools used for practice
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a variant of store and forward technology and video
conference and it differs in the additional requirement
for net connectivity technology. Further, some studies
have reported the advent of teledermatology in
pediatric'®and geriatric!'? dermatology. Division
of various types of teledermatology practice helps to
observe the diagnostic accuracy, patient—-dermatologist
satisfaction, economic analysis with respect to each
type of teledermatology practice. However, previously
proposed classifications of teledermatology practice,**
did not include patient-assisted teledermatology
practice. Tech savviness among the younger generation
and rapid growth of electronic gadgets across the globe
makes patient-assisted teledermatology practice an
important area of teledermatology.

In accordance with the Wooten and Edey®
review, teledermatology  tools are  divided
into (i) store-and-forward, comprising the

transmission of static images, and (ii) videoconference,
comprising the transmission of moving images. Later
hybrid teledermatology tool,**®! a combination of
store-and-forward and video conference, and mobile
teledermatology,*¥—comprising the transmission
of images using cellular phones were included in
the classification. However, with the perception
of the differences between teledermatology tools
and teledermatology practice, Kanthraj in 2009
proposed a classification of teledermatology practice
based firstly, on the diverse tools employed such as
store-and-forward technology and video conference,
hybrid and mobile teledermatology and secondly, on the
health care professional involved in teledermatology.*
This classification describes the following types of
teledermatology practice: (i) General practitioner
or nurse-assisted teledermatology practice (ii)
specialist-to-specialist ~ (tertiary)  teledermatology
practice for complicated cases, and (c) pediatric
and geriatric teledermatology practice to deliver sub
specialty care in dermatology.

A recent longitudinal study analyzed the diagnostic
accuracy of various teledermatology tools and
recommended that plans for implementing a
teledermatology practice could be based on this
classification.!" The dermatology conditions that were
classified for teledermatology practice as a) Regular
teledermatology practice b) tertiary teledermatology
practice and c) subspecialty (pediatric and geriatric)
teledermatology  practice.” The advantage is
assessment of feasibility and diagnostic accuracy with
respect to each subdivision of teledermatology practice

Patient assisted teledermatology practice

could be audited and analyzed for implementation.

The diagnostic accuracy for general teledermatology

practice using store and forward, video conference

and mobile teledermatology tools is 73%, 70%

and 70% respectively. The diagnostic accuracy for

subspecialty teledermatology for pediatric and geriatric
is 65% and 88% respectively®®. Several studies have
demonstrated acceptable diagnostic accuracy for
various teledermatology tools.'%?¥ Thus, the proposed
revised classification clearly delineates teledermatology
tools from teledermatology practice and includes

patient-assisted teledermatology practice in it [Figure 1].

In this scenario, the revised proposed classification of

teledermatology practice can be broadly divided as:

*  Regular teledermatology practice: Interaction
between dermatologists and general
practitioners who are at a distance from each
other, for the delivery of speciality care for
common dermatological problems. The general
practitioner may even be in a remote geographic
region. A regular teledermatology practice may
utilize any of the teledermatology tools such as
store and forward, videoconference, mobile tool,
and hybrid tool

e Tertiary teledermatology practice: Knowledge
transfer among dermatologists to combat
difficult to manage cases through online
discussion forum

*  Sub-specialty teledermatology practice:
Information  flow among  dermatologists
specialized in  pediatric and  geriatric
dermatology care, popularly use store and
forward tool, and

*  Patient-assisted teledermatology practice:
Patient—dermatologist interaction for common
skin-related diseases or follow-up care for chronic
dermatological conditions. Store and forward®”
and mobile technology™ are widely applied tools
in patient-assisted teledermatology practice.

Indications and applications of
teledermatology practice

The success of teledermatology practice in a health
care setting, depends on the technical utility of the
teledermatology tool and factors like patientand physician
willingness and satisfaction. Various clinical studies have
demonstrated the feasibility and diagnostic accuracy of
teledermatology tools.['***! Further, substantial clinical
surveys elicited valid information regarding patient
perceptions, willingness, and satisfaction from both
patientand dermatologistperspectivesforteledermatology
practice.”?31 Various studies!'®?¥ and surveys#’*%32lon

patient-assisted
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regular, tertiary, sub-specialty teledermatology practice
and patient-assisted teledermatology practicel”*!
have demonstrated their feasibility. A recent survey
revealed positive perceptions with patient-assisted
teledermatology practice.”” Some of these studies,
suggest that patient-assisted teledermatology practice
may lead to satisfaction because of the rapid positive
response from the teledermatologist.”*%31 However,
absence of personal interaction between patient and
dermatologist may hamper the clinical utility of this
modality.

Patient-assisted teledermatology practice enables
patient to upload images of any dermatological
condition and seek the opinion of skin experts. The
images of certain cases, which are sent by the patient,
are diagnosed instantly by spot examination (spotters)
by the dermatologist and treatment is offered.
[Figure 2a]. Many studies have confirmed that
feasibility and diagnostic accuracy for teledermatology
practice have been excellent.’*%% In addition, chronic
dermatologic conditions that are characterized by
periodic flares, waxing and waning e.g. psoriasis,
acne, leprosy or conditions like leg ulcers and vitiligo
can be provided the frequent follow-up care that is
required by patient-assisted teledermatology practice.
Initial face-to-face examination is performed by the
dermatologist. He identifies the suspected chronic
cases, performs skin biopsy, and other relevant
investigations in the first visit. He confirms the
diagnosis and suggests treatment. Subsequently,
systematic and periodic follow-up care is provided by
teledermatology practice [Figure 2b]. Braun et al., in
2004, demonstrated the use of mobile teledermatology
for leg ulcers.!** Kanthraj, in 2005, analyzed previous

Patient assisted teledermatology practice

studies on this subject**4*4land proposed the concept
of integration of the internet, mobile phones, digital
photography, and computer-aided design software to
achieve telemedical wound measurement and care.*?
It incorporates capture, transfer, and measurement
of digital images on a standard grid.*) Mapping the
extensive skin lesions like psoriasis®” and tracing the
small lesions®" like leg ulcers and vitiligo along with
the periodic measurement of their dimensions using
computer software will aid in follow up care. The
area (length and breadth) and the perimeter (the length
of the circumference) of the lesions are obtained by
computerized software. A periodic audit of the lesions
provides best assessment of a chronic case like vitiligo
or leg ulcer. The process records periodic changes
in area, perimeter and percentage of regression of
the ulcer and serves as an objective assessment to
deliver follow-up care.!***5 Computerized assessments
of psoriasis area severity index (PASI),3341 atopic
dermatitis,®® hand eczema,*”! and leg ulcers make
it possible to deliver teledermatology follow up care
using a standard scoring system. Patient-assisted
teledermatology practice delivered effective follow
up care in high-need patients with psoriasis after
etanercept treatment. Further, severity measurements
in psoriasis obtained by a clinical dermatologist and
teledermatologists displayed strong correlation.*
Thus, mobile teledermatology is a feasible method for
monitoring disease severity in patients with psoriasis
and teledermatology assessments were in accordance
with PASI assessments. Recently, an online PASI
training video as a user friendly model has been
developed for measuring the severity of psoriasis!“®
measure. Variation in scoring among dermatologists
can be ameliorated by effective training modules. 4%

Patient-Dermatologist Interaction -
Cases diagnosed by spot examination

Patient

& suggests treatment

\ Spot diagnosis (Spotters/

Dermatologist

Periodically Monitors.
Treatment

Figure 2: (a) Steps involved in patient-assisted teledermatology practice for cases diagnosed by spot examination.
(b) Steps involved in patient-assisted teledermatology practice for chronic cases that require frequent follow-up
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The monitoring of leg ulcers® has been improved by
the use of point counting and planimetry techniques.
Serial tracings of ulcer margins can be used to
accurately measure the area and perimeter of ulcers
with the aid of computerized software. Recently, the
acquisition of images by digital cameras has been
replaced by smart phones with mobile applications.*%2
One such application is the Burnbook Apps which
has been used to serially image and analyze burn
wounds. Similar apps used in conjunction with
recent android technology-based smart cellular phones
with high resolution digital cameras will make it easier
to capture and transfer serial images of leg ulcers and
facilitate patient-assisted teledermatology practice and
make it feasible.

Patient-assisted teledermatology practice may be
an effective tool for older people with chronic
disorders who have difficulty making repeated visits
to the dermatologist’s clinic. In this sub- specialty
of geriatric dermatology, the dermatologist initially
examines the patient in a traditional, face-to-face
consultation, diagnoses the condition and advises
treatment.'>*! However, subsequent follow-up care
is provided by the dermatologist after analyzing the
images sent by the patients or their care takers.

Itshould berecognised thatthe medico-legal principles of
traditional consultation apply equally to teledermatology
practice and care must be taken to provide appropriate

Patient assisted teledermatology practice

advice and treatment in an efficient manner." The most
appropriate of the following approaches must be applied
in patient-assisted teledermatology practice, (i) only
teledermatology, when the dermatologist is sure of
the diagnosis, i.e. in a case that can be diagnosed by
spot examination, and offers treatment based on this
assessment, (ii) initial teledermatology consultation
for patient triage, followed by face-to-face examination
in difficult cases; the dermatologist then performs
investigations, confirms the diagnosis and offers
treatment (iii) initial face-to-face examination followed
by teledermatology practice to deliver follow-up care
in chronic cases, and (iv) in difficult-to-manage cases
that despite relevant investigations remain doubtful,
the dermatologist may seek the opinion of experts
in online discussion forums before offering a final
diagnosis and treatment. Examples of such fora include
acad_iadvl@yahoogroups.com-an e-mail group of the
Indian Association of Dermatologists, Venereologists,
and Leprologists or Rxderm [Figure 3].

Application of the acronym CAP-HAT to patient-assisted
teledermatology practice

The acronym CAP-HAT, proposed in 2009 is used
to list the five important cardinal factors that
are required for teledermatology practice.’’ The
acronym is the constellation of five cardinal factors:
Presenting dermatology case (C), approach (A),
purpose (P), health care professionals (H), involved,
and type of teledermatology tools (T) used to deliver

Patient Assisted Teledermatology Practice

Spotters
(Cases diagnosed by spot
examination)

Teledermatology practice

v
T
Doubtful case
Initial Teledermatology practice
T

examinationn
T
T
T

Difficult to
manage cases
Online discussion forum
(Rx Derm IADVLACAD)
Pool expert opinions
Offers treatment

Initial face-to-face
examination
Confirms the case

Follow-up case
Teledermatology practice

Figure 3:Various methods involved to manage cases in patient-assisted teledermatology practice
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teledermatology practice. Teledermatology practice for
various dermatological conditions that can manifest
as easily diagnosed “spotters”, pigmented skin lesions/
melanoma and difficult-to- manage cases have been
described using this acronym.*?

Patient-assisted teledermatology practice is
encapsulated in the acronym CAP-HAT as illustrated
in Figure 4. Patient-assisted teledermatology practice
is applied for the diagnosis of spotters and provide
follow-up care for chronic cases, respectively. Patients
can directly interact with the dermatologists using store
and forward teledermatology or mobile teledermatology.
Chronic dermatology cases like psoriasis, vitiligo, leg
ulcer and Hansen disease that require follow-up care
are approached by initial face-to-face examination by
the dermatologist, who advises treatment and adopts
teledermatology practice for follow-up care [Figure 4].

Requirements for
practice

The criteria for a patient to participate in the
patient-assisted  teledermatology  practice are
as follows: (i) Proper filling of patient history
forms provided on the Internet, with or without
help. (ii) Should be able to upload the electronic
images of their skin disorder, and (iii) Adoption
of treatment advice given by the dermatologist

patient-assisted teledermatology

Patient assisted teledermatology practice

during initial face-to-face examination as a part of
teledermatology practice for future follow up.

Surveys have shown  that  patient-assisted
teledermatology practice is clinically feasible both
for patients and dermatologists.”*! Patient-assisted
teledermatology =~ practice  using a  mobile
teledermatology tool was found to be an acceptable
method by HIV positive patients.*®! Moreover,
patient-assisted teledermatology practice breaks the
barriers associated with dermatology care such as cost
and distance. Further, various clinical reports have
demonstrated that treatment satisfaction and quality of
care was high in mobile teledermatology consultations
with a face-to-face interaction. Patients were willing
to undertake mobile teledermatology consultations
requiring clinical images of chest, legs, genitals, and
face.®® Besides, there exists a significant difference for
patient willingness to mobile consultation involving
lesions on the face versus compared with their
willingness when other body sites were involved.

CONCLUSION

Cases that can be diagnosed by  spot
examination (“spotters”) achieve the best diagnostic
accuracy and are ideal for patient-assisted
teledermatology practice. A dermatologist can perform

Factors

- What case in Dermatology?

Who is the health care
professional involved
in sending the

data to the expert?
A And
What type of
T technology is used
to address the case?

Acronym-CAP means HAT

(Cases that can be diagnosed by
spot examination)

Teledermatology practice by the dermatologist* followed
by teledermatology practice
v v
Diagnosis Follow up care
v v

Patient directly interacts
with dermatologists

Store & forward
teledermatology or
mobile teledermatology

Note : * Initial face-to-face examination is done by the dermatologist who advices
treatment and adapts teledermatology practice for follow up care.

Patient Assisted Teledermatology

v
v v

Spotters Chronic Cases
(Leg ulcer, psoriasis,
vitiligo & Hansen disease)

v v

Initial face to face examination

Patient directly interacts
with dermatologists

v v

Store & forward
teledermatology or
mobile teledermatology

Figure 4:Application of the CAP-HAT acrnym for patient-assisted teledermatology practice
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initial face-to-face examination and confirm the
diagnosis followed by teledermatology practice to
deliver follow-up care for chronic cases like psoriasis
and leg ulcers. Online severity measurements for
psoriasis, atopic dermatitis, and ulcers are documented
to be valid. Applications need to be developed and
tailored to the requirements of patient-assisted
teledermatology practice. Influx of android technology
and its applications allow for consistency in capturing
and transferring images, and measuring severity
thus facilitating periodic serial monitoring of images
to deliver follow up care. In other applications of
teledermatology, a dermatologist may use an online
discussion forum to seek expert opinion on diagnosis
and treatment of difficult-to-manage cases. The
standardization of patient-assisted teledermatology
practice can be a catalyst to improve dermatological
health care across the country.
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