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KEY POINTS

� Teledermatology can be performed using store and forward technology, real-time interac-
tive technology, or a hybrid technique that combines both elements.

� Teledermatology has been found to be a diagnostically reliable means of diagnosing skin
conditions. The evidence for diagnostic accuracy has been more equivocal.

� In-person dermatology visits decrease by an average of 45.5% to 61.5% for store and for-
ward teledermatology and real-time interactive teledermatology, respectively.

� Clinical outcomes for patients being referred to or managed by teledermatology have
been comparable with conventional care.

� Overall, patients are satisfied with teledermatology. Accessibility and averted travel are
cited as positive features.
INTRODUCTION

Telemedicine has transitioned, albeit not completely, from an alternative method of
health care delivery to simply a means of delivering health care. Teledermatology,
one of the more common applications of telemedicine, is also one of the more
mature disciplines in telemedicine. Primary care clinicians who are not current users
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of teledermatology will likely be exposed to teledermatology, or at least the oppor-
tunity to use teledermatology, in the future. Although increasingly ubiquitous, tele-
dermatology does alter how care is delivered and affects the experience of the
referring clinician, the patient, and the dermatologist. This article emphasizes how
those features affect the referring clinician who, most often, is a primary care clini-
cian. The evidence of most relevance to a primary care clinician, namely, diagnostic
reliability, diagnostic accuracy, clinical outcomes, and user satisfaction, is the focus
of this review.
TELEDERMATOLOGY MODALITIES

Teledermatology is performed by using either a store and forward technique or real-
time interactive technology. A third method, a hybrid of these 2 methods, integrates
aspects of both modalities. The key features of each modality are described in
Table 1.
STORE AND FORWARD

The store and forward technique has emerged as the most commonly usedmodality in
teledermatology. In general, it consists of high-resolution digital images bundled with
standardized historical and clinical information. Questions such as the duration of
presence of the referred condition, a change in size, or if the lesion is pruritic are typical
components of a standardized history. Customarily, an imaging convention or proto-
col is followed to obtain the image set.1 The consult requests are sent electronically
from the site of the referring clinician and patient to the site of the consulting derma-
tologist, often via an electronic health record or any other electronic means that meets
all applicable security and privacy requirements. The distinguishing feature of store
and forward teledermatology is a separation of the referring clinician and patient
from the dermatologist in both time and place. For example, a consult request placed
on day 1 by a referring clinician from one geographic site is reviewed on day 2 by a
Table 1
Key features of teledermatology modalities

Modality Key Features

Store and forward � Uses still digital images
� Includes historical information, often standardized
� Patient and dermatologist are separated in space and time;

asynchronous
� No or minimal interaction between patient and dermatologist
� Logistically straightforward

Real-time interactive � Uses videoconferencing technology
� Allows for verbal interaction between patient, referring clinician

(if present), and dermatologist
� Patient and dermatologist are separated by space but not time;

synchronous
� Logistically more complex

Hybrid � Uses videoconferencing technology with higher-resolution still
digital images as an adjunct

� Allows for patient interaction
� Patient and dermatologist are separated by space but not time;

synchronous
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dermatologist located at another geographic site. For the majority of store and forward
consultations, there is no direct interaction between the dermatologist and the patient
within the confines of the teledermatology consultation. The dermatologist’s conclu-
sions and recommendations are sent back to the referring clinician who conveys
this information to the patient and implements the recommendations, if any.

Real-Time Interactive

The real-time interactive technique uses videoconferencing technology to perform the
teledermatology consultation. The patient, dermatologist, and usually an individual at
the referring site, facilitator, technician, or referring clinician, are present and interact
via the videoconference. A functional difference of this modality compared with store
and forward is that, although there is a separation of patient and dermatologist by
space, there is not a separation in time. Therefore, a logistical consideration when
using real-time interactive technology is scheduling both sites to be available at the
same time. Consults performed across different time zones can add to the scheduling
complexity. This technique does allow the dermatologist and patient to verbally
interact in much the same manner as would occur in an in-person clinic visit.

Hybrid

As the name implies, hybrid modalities integrate features of both store and forward
and real-time interactive technologies. High-resolution digital images are often
reviewed in the context of the interactive features that videoconferencing allows.
During the consult session, the dermatologist can direct the number and location of
still digital images he or she feels is necessary to complete the evaluation. The
higher-resolution still images augment the lower-resolution images that are typical
of videoconferencing technology. Thus, this modality allows for the dermatologist to
interact with the patient in real time and to review high-resolution still digital images
of the affected skin before, during, and after the interaction.

DIAGNOSTIC RELIABILITY AND ACCURACY

A question relevant for referring clinicians to ask is how does teledermatology diag-
nosis compare with diagnosis that would be made if patients were evaluated via an
in-person face to face evaluation? Likewise, this same question should be asked by
patients and dermatologists. There are 2 salient features of the diagnostic process,
interobserver diagnostic reliability and diagnostic accuracy.2 Reliability refers to
agreement or the repeatability or reproducibility of a diagnostic assessment. If 2
examiners independently evaluate the same skin lesion and both conclude that it is
a basal cell carcinoma, then the diagnoses they provided are reliable. However, if
one examiner believes the skin lesion to be a basal cell carcinoma and the other
diagnoses it as sebaceous hyperplasia, then their diagnoses differ and are considered
to be unreliable.
Accuracy reflects whether the diagnoses reached are correct or incorrect and is

assessed by comparing the diagnosis with a reference standard test, also termed a
gold standard test. If after a biopsy and histopathologic review of tissue (reference
standard test) the above-mentioned lesion is determined to be a basal cell carcinoma,
then in the first scenario both examiners provided an accurate diagnosis of basal cell
carcinoma. In the second scenario, one examiner was accurate (basal cell carcinoma)
and one was inaccurate (sebaceous hyperplasia). As a final alternative, if the biopsy
reveals that the lesion is a squamous cell carcinoma, then, in both cases, the
examiners provided inaccurate diagnoses.
cargado para Emiliano Lopez (emilianolopez1@gmail.com) en ClinicalKey Spain Flex Package Trial de ClinicalKey.es por Elsevier
ayo 30, 2019. Para uso personal exclusivamente. No se permiten otros usos sin autorización. Copyright ©2019. Elsevier Inc. Todos

 los derechos reservados.



Whited1368

 Descargad
 en mayo 3
Reliability of Teledermatology Modalities

Store and forward
Several studies have reported interobserver agreement between teledermatologists
and dermatologists providing in-person evaluations. Simple percentage agreement
has ranged from 41% to 100%.3–25 As might be expected, greater agreement is noted
when overlap between differential diagnoses is counted as agreement compared with
agreement based only on a single most likely diagnosis (Table 2).
Two studies provided a context for teledermatologist versus in-person dermato-

logist agreement by assessing the level of agreement found among different in-
person dermatologists. One of these studies found that 2 in-person dermatologists
agreed on a diagnosis 54% of the time (95% confidence interval [CI], 46%–61%) for
the single most likely diagnosis and 92% of the time (95% CI, 88%–96%) when agree-
ment based on differential diagnoses was considered.7 With the same patient sample,
the range for agreement between teledermatologists and clinic-based dermatologists
was 41% to 55% (95% CI, 34%–63%) for the single most likely diagnosis and 79% to
95% (95% CI, 72%–98%) when differential diagnoses were included. The overlapping
confidence intervals provide no evidence to suggest a difference in reliability for the
Table 2
Interobserver reliability between teledermatologist and in-person dermatologist evaluations
reported as simple percentage agreement: store and forward teledermatology

Reliability Assessment by Diagnostic Category

Reference
Single Most Likely Diagnosis
(%)

Differential Diagnoses
Included (%)

61–64 67–70 Kvedar et al,3 1997

88 –– Zelickson & Homan,4 1997

90 –– Lyon & Harrison,5 1997

64–77 81–89 High et al,6 2000

41–55 79–95 Whited et al,7 1999

44–51 57–61 Taylor et al,8 2001

73–85 83–89 Lim et al,9 2001

41 51 Eminovic et al,10 2003

54 63 Du Moulin et al,11 2003

44–48 64–65 Mahendran et al,12 2005

53 64 Oakley et al,13 2006

56 68 Tucker & Lewis,14 2005

55 –– Bowns et al,15 2006

71–76 90–97 Ebner et al,16 2008

87–92 96–100 Silva et al,17 2009

69 –– Heffner et al,18 2009

78–84 92–98 Ribas et al,19 2010

88 –– Rubegni et al,20 2011

–– 62 Lamel et al,21 2012

–– 95 Kaliyadan et al,22 2013

72–73 88–92 Aguilera et al,23 2014

91 –– Nami et al,24 2015

46–76 79–91 Warshaw et al,25 2015
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teledermatologist versus in-person dermatologist pairs when compared with diag-
nostic agreement found among different in-person dermatologists. Another study of
similar design yielded similar results. Agreement between teledermatologists and in-
person dermatologists was 78% to 84% (95%CI, 71%–89%) for the single most likely
diagnosis and 92% to 98% (95% CI, 87%–100%) when differential diagnoses were
included19 this compared with 83% (95%CI, 77%–89%) agreement for in-person der-
matologists for the single most likely diagnosis and 94% (95% CI, 90%–97%) agree-
ment for differential diagnoses.

Real-time interactive
A smaller body of evidence has shown that interobserver diagnostic reliability values for
real-time interactive consultations are fairly similar to store and forward interven-
tions.26–32 Between teledermatologists and in-person dermatologists, agreement on
a single most likely diagnosis has ranged from 54% to 80% and agreement that
includes differential diagnoses has ranged from 76% to 99% (Table 3). One study
made simultaneous assessments of agreement among different in-person dermato-
logists compared with a teledermatologist versus in-person dermatologist pairing.26

For the in-person dermatologists, agreement on the single most likely diagnosis was
94% (95% CI, 87%–100%) and 100% when differential diagnoses were included. For
the teledermatologist versus in-person dermatologist pairing, agreement on the single
most likely diagnosis was 78% (95%CI, 68%–88%) and 99% (95%CI, 97%–100%) for
differential diagnoses. Thus, no evidence to suggest a difference in reliabilitywas found.

Accuracy of Teledermatology Modalities

The assessment of accuracy in dermatology is difficult.33 Accuracy evaluation re-
quires the ability to apply a reference standard test. Histopathologic review of biopsied
tissue can serve as a reference standard test, although its primary uses are to distin-
guish benign from malignant tumors and to support a clinicopathologic correlation.
Because histopathologic assessment is often not definitively specific, applying this
as a gold standard to the clinical diagnosis can be problematic.

Store and forward
With these limitations in mind, several studies have compared the accuracy of store
and forward teledermatology with in-person dermatology with the use of reference
standard tests.7,13,34–41 The conclusions have varied, ranging from diagnostic superi-
ority for teledermatology36 and comparable accuracy rates7,13,35,39–41 to inferiority of
teledermatology (Table 4).34,37,38
Table 3
Interobserver reliability between teledermatologist and in-person dermatologist evaluations
reported as simple percentage agreement: real-time interactive teledermatology

Reliability Assessment by Diagnostic Category

ReferenceSingle Most Likely Diagnosis (%) Differential Diagnoses Included (%)

78 99 Lesher et al,26 1998

54 80 Gilmour et al,27 1998

80 –– Lowitt et al,28 1998

60 76 Loane et al,29 1998

77 –– Phillips et al,30 1997

59 –– Phillips et al,31 1998

72 86 Nordal et al,32 2001
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Table 4
Diagnostic accuracy rate comparing in-person evaluation: store and forward technology

Modality

Accuracy Assessment by Diagnostic Category

Reference
Single Most Likely
Diagnosis (%) (95% CI)

Differential Diagnoses
Included (%) (95% CI)

In person 59–71 (48–81) 85 (77–93) Whited et al,7 1999
Teledermatology 53–63 (42–74) 68–85 (58–93)

In person 72 (53–87) –– Oakley et al,13 2006
Teledermatology 71 (56–83) ––

In person –– 80–97 Krupinksi et al,34 1999
Teledermatology –– 73–78

In person 70–77 80–92 Whited et al,35 1998
Teledermatology 31–85 85

In person 30–42 (15–53) –– Lozzi et al,36 2007
Teledermatology 79 (72–93) ––

In person 56 (53–60) 76 (73–79) Warshaw et al,37 2009
Teledermatology 43 (39–47) 59 (56–63)

In person 59 80 Warshaw et al,38 2009
Teledermatology 50 64

In person 57 (39–74) –– Rios-Yuil,39 2012
Teledermatology 67 (50–84) ––

In person 84 (70–98) –– Barnard & Goldyne,40 2000
Teledermatology 73 (56–90) ––

In person 43 (35–51) –– Jolliffe et al,41 2001
Teledermatology 47 (39–55) ––
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Real-time interactive
Only 1 study has evaluated the accuracy of real-time interactive technology.28

Although the study primarily assessed diagnostic reliability, an accuracy assessment
was performed from the 11 histopathologic findings that were available. For the
in-person evaluation, 7 of 11 (64%) diagnoses were accurate and 8 of 11 (73%) diag-
noses were accurate as made by a teledermatologist.

DERMATOLOGY CLINIC VISITS AVERTED

A feature relevant to both referring clinicians and dermatologists are the number of
times teledermatology can avert a clinic-based visit with a dermatologist. Issues
such as the feasibility of a particular patient or population to attend an in-person visit
and geographic concerns, such as the distance or method of travel required to attend
a dermatology clinic, can obviously influence these rates. Another factor is the ability
of the referring clinician to perform any recommended interventions such as a skin
biopsy or application of cryotherapy. The greater the number of interventions that
the referring clinician can or is willing to perform based on the dermatologist’s recom-
mendations, the less likely the patient requires travel to the site of dermatology care for
those interventions.

Store and Forward

Several studies have reported on the number of dermatology clinic visits averted with
the use of store and forward teledermatology. The percentage of dermatology clinic
visits averted has ranged widely from 13% to 81%.8,10,12,15,16,42–54 The average rate
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of dermatology clinic visits that were avoided by store and forward teledermatology
was 45.5%.
The store and forward teledermatology program initiated by the Veterans Affairs

Puget Sound Health Care System warrants particular mention and description.55 In
what is perhaps the most sophisticated store and forward teledermatology program
reported in the literature, the Veterans Affairs Puget Sound Health Care System
Dermatology Service has implemented a curriculum for primary care clinicians that
includes initial training, continuing education, development of patient care plans,
and basic surgery skills training. Between baseline and year 1 of this program, a fairly
dramatic change in clinical practice patterns was noted. At baseline, most derma-
tology care (61%) was referred to the remote dermatology clinics, whereas at year
1, only 15% of the patients were referred to remote dermatology clinics (P<.01).
This result coincided with an increased number of procedures (eg, biopsies) being
performed by the primary care clinicians through the training component of the tele-
dermatology program.

Real-Time Interactive

For real-time interactive teledermatology, the rate of visit avoidance has ranged from
44.4% to 82%.42,56–59 The average rate of clinic visit avoidance was 61.5% for real-
time interactive technology. These values are higher than those reported for store
and forward teledermatology as may be expected because the nature of real-time
interactive teledermatology is more commonly meant to function as a substitute for
an in-person evaluation, whereas store and forward teledermatology is more likely
to be used, in part, as a triage mechanism to decide who does and does not need
to be seen.60

CLINICAL OUTCOMES

Another referring clinician’s question of relevance is how does teledermatology affect
the clinical course of patients—would the patients be expected to fare better, worse,
or the same if teledermatology is used? Similar to accuracy, assessments of clinical
course can be difficult. If you are assessing a single disease and a disease-specific
severity measure exists, then such a measure can be used. For example, if the target
condition is psoriasis, then a measure such as the Psoriasis Area Severity Index can
be used. However, the vast majority of skin conditions have no such instrument
available.

Store and Forward

Three randomized trials have assessed clinical course with store and forward teleder-
matology.61–63 Two of these studies were of similar design and used serial digital
images as a means of assessing clinical course.61,62 Serial digital images were used
to assess the clinical course of a wide variety of referred ambulatory skin conditions.
Both these studies yielded similar results. In the first study, between the time of referral
and month 4, the percentage of conventionally referred patients rated as improved
was 65% versus 64% for teledermatology; 32% were rated unchanged for conven-
tional care compared with 33% for teledermatology; 3% were rated worse in the con-
ventional care group versus 4% rated as worse for teledermatology.61 The differences
were not statistically significant (P 5 .57). For the second study, a larger number of
categories were used to rate clinical course.62 Between the time of referral and month
9, conventionally referred patients and teledermatology patients, respectively, were
rated as resolved in 26% versus 25%; improved in 46% versus 47%; unchanged,
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not clinically relevant in 11% versus 10%; unchanged, clinically relevant in 13% versus
10%; worse in 4% versus 8%. There was no evidence to suggest a difference in
ratings between the 2 referral groups (P 5 .88). A third study randomized patients
to clinic-based follow-up or follow-up using smartphone technology to manage facial
acne treated with isotretinoin.63 A smartphone was used both to collect the images
and to transmit clinical information between the patient and dermatologist. Clinical
course was rated using the Global Acne Severity Scale and total lesion count. The
severity of acne during 24 weeks of treatment improved in both groups with no evi-
dence for a difference between the 2 management options (P 5 .38 as measured
by the Global Acne Severity Scale and P5 .95 as measured by the total lesion count).

Real-Time Interactive

Two studies conducted a retrospective medical record review of teledermatology con-
sultations to assess clinical outcomes.64,65 In one study, of 127 subjects reviewed,
58.3% were rated as showing clinical improvement, 16.5% were rated as no clinical
improvement, 7.1% of the patients were rated noncompliant, and 18.1% were rated
as not applicable to include chronic conditions that would not be expected to
change.64 In a second study, clinical improvement, as documented by a teledermato-
logist in a follow-up visit, was reported for 215 (68.7%) of the 313 patients managed by
teledermatology with 2 or more teledermatology encounters.65

PATIENT AND REFERRING CLINICIAN SATISFACTION

Reliable and valid instruments have not been developed to assess satisfaction among
users and participants of teledermatology. Reports in the literature are primarily
composed of evaluations that have face validity. Face validity implies that the ques-
tions being asked seem to make a reasonable assessment of the relevant issues or
address important features at face value.

Patient Satisfaction: Store and Forward

There are several studies that have assessed the satisfaction of patients who have
used store and forward teledermatology.15,22,63,66–73 Often, patients have not shown
a clear preference for teledermatology or conventional care suggesting that they are
satisfied with both modalities. With all things being equal, patients would likely prefer
an in-person visit, but all things are not equal. For example, a patient may have no local
access to dermatology care or travel may be associated with great difficulty. It is
issues such as these, among others, that served as the genesis of telemedicine,
including teledermatology. Nonetheless, patients have expressed a high level of over-
all satisfaction with store and forward teledermatology. This feature and other select
comments about the patients’ perspective on store and forward teledermatology
appear in Table 5.

Referring Clinician Satisfaction: Store and Forward

Overall, referring clinicians have reported that store and forward teledermatology is a
positive experience, with some exceptions.15,66–69,71,72,74,75 The educational benefit is
an oft-cited useful feature of the consult process. The feedback, often quicker than
through traditional consult processes, lends itself at least to the perception that there
is an educational benefit derived from the teledermatology consult content and
dermatologist to referring clinician communication. In fact, the aforementioned
Veteran Affairs Puget Sound Health Care System store and forward teledermatology
program has demonstrated improved dermatology knowledge among primary care
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Table 5
User satisfaction: store and forward teledermatology

Reported Positive Features Reported Negative Features Overall Satisfaction Reference

Patient Satisfaction

Would recommend teledermatology to others Concern about the patient-provider relationship 42% Weinstock et al,66 2002

Satisfied that concerns were addressed –– 4.56 on a 5-point scale Kvedar et al,68 1999

Comfortable with use of digital images Concern about incomplete information
transmission

7.4 on a 10-point scale van den Akker et al,69 2001

Teledermatology was convenient Concern about not speaking with a
dermatologist

93% Williams et al,70 2001

Confidence in teledermatology Concern about time required to learn about
consult results

82% Whited et al,72 2004

Preference for teledermatology over
in-person care in 66% of respondents

Concern about proper treatment and follow-up 4.1 on a 5-point scale Hsueh et al,73 2012

Referring Clinician Satisfaction

Would recommend teledermatology Consult process took too long 63% Weinstock et al,66 2002

Found it convenient Time requirements to generate the consult –– Kvedar et al,68 1999

Improved access to specialists Increased workload 21% Collins et al,71 2004

Preference for teledermatology –– 92% Whited et al,72 2004

Easy to use, would use system again Uncertain that teledermatology would decrease
consult time

–– Ou et al,74 2008

Educational benefit Problems with information technology 71% McFarland et al,75 2013
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clinicians that used the teledermatology referral system.55 A dermatology competency
examination was administered to primary care providers at baseline and 1 year into
the program. Scores on the examination improved from 63% correct to 74% correct
at year 1 (P 5 .01).
Negative comments are voiced when the referring clinicians are responsible for

generating and sending the teledermatology consults, which is understandable in
busy primary care practices and suggests that teledermatology technicians or other
staff dedicated to initiate and send teledermatology consults may be important, at
least for clinics that would expect to generate a large volume of consults. This concept
is analogous to the role that a phlebotomist plays when a blood test is ordered. This
particular issue was reported in a study that assessed the perspectives of primary
care clinicians who were users of teledermatology, primarily store and forward teleder-
matology.76 A challenge reported by the primary care clinicians was the competing in-
terest and deviation from their usual workflow processes imposed by the generation of
the teledermatology consultation. Nonetheless, all surveyed primary care clinicians
rated teledermatology as extremely valuable. A summary of other perceptions pro-
vided by referring clinicians appear in Table 5.

Patient Satisfaction: Real-Time Interactive

As with store and forward technology, patients generally express no strong preference
for one modality over the other and generally perceive real-time interactive telederma-
tology favorably.27,32,77–80 Representative findings from the literature appear in
Table 6.

Referring Clinician Satisfaction: Real-Time Interactive

Only 2 studies have assessed referring clinician satisfaction with real-time interactive
teledermatology.27,81 As with store and forward teledermatology, a perceived educa-
tional benefit was a primary positive comment. Negative aspects, much like with store
Table 6
User satisfaction: real-time interactive

Reported Positive Features
Reported Negative
Features

Overall
Satisfaction Reference

Patient Satisfaction

Teledermatology was as
good as or better than
clinic-based care for
contact with the
dermatologist

Lack of hands-on
examination

–– Nordal et al,32 2001

Teledermatology was as
good as clinic-based
care

Discomfort with the camera –– Loane et al,78 1998

Teledermatology as good
as clinic visits

–– 88% Hicks et al,79 2003

Less travel required –– 91% Al Quran et al,80 2015

Referring Clinician Satisfaction

Educational benefit Problems with information
technology

–– Gilmour et al,27 1998

Educational benefit Consults were time
consuming

–– Jones et al,81 1996
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and forward consults, were reports that the consults were time consuming. In addi-
tion, problems with the quality of the visual and auditory features of the information
technology were cited as a negative feature (see Table 6).

FUTURE CONSIDERATIONS/SUMMARY

Primary care clinicians who have not already encountered teledermatology are
increasingly likely to do so in the future. Understanding the evidence that describes
how teledermatology performs in areas that are relevant to the referring clinician
and their patients should serve as a basis for informed decision making and planning
regarding teledermatology implementation. The evidence to date indicates that tele-
dermatology is comparable in diagnostic reliability with conventional consultations
and there has been no evidence to suggest a difference in clinical outcomes with store
and forward teledermatology. Any application of teledermatology would be expected
to avert some proportion of dermatology clinic visits. The variability of this effect has
been wide, in part, because of expectations of the consult process, geography, and
the ability of referring clinicians to implement dermatologist’s recommendations.
Overall, teledermatology is well accepted by patients and referring clinicians; how-
ever, satisfaction is lower among referring clinicians who do not have support in place
to generate teledermatology consultations. Diagnostic accuracy results have been
less definitive, with some evidence indicating that teledermatology’s accuracy is infe-
rior to in-person assessments. This area may warrant future consideration as certain
skin conditions or lesions may have different accuracy characteristics when reviewed
by teledermatology modalities. The teledermatology literature is small, albeit growing,
and as a maturing discipline these and other more refined research questions may be
important topics for future consideration.

REFERENCES

1. McKoy K, Norton S, Lappan C. Quick guide for store-forward and live-interactive
teledermatology for referring providers. American Telemedicine Association;
2012. Available at: http://www.americantelemed.org/resources/telemedicine-
practice-guidelines/telemedicine-practice-guidelines/quick-guide-to-store-forward-
live-interactive-teledermatology#.VcjiPzYw_cs. Accessed March 25, 2015.

2. Fletcher RH, Fletcher SW, Wagner EH. Clinical epidemiology – the essentials. 2nd
edition. Baltimore (MD): Williams and Wilkins; 1988. p. 23–4.

3. Kvedar JC, Edwards RA, Menn ER, et al. The substitution of digital images for
dermatologic physical examination. Arch Dermatol 1997;133(2):161–7.

4. Zelickson BD, Homan L. Teledermatology in the nursing home. Arch Dermatol
1997;133(2):171–4.

5. Lyon CC, Harrison PV. A portable digital imaging system in dermatology: diag-
nostic and educational applications. J Telemed Telecare 1997;3(S1):81–3.

6. High WA, Houston MS, Calobrisi SD, et al. Assessment of the accuracy of low-
cost store-and-forward teledermatology consultation. J Am Acad Dermatol
2000;42(5):776–83.

7. Whited JD,Hall RP, SimelDL, et al. Reliability andaccuracyof dermatologists’ clinic-
based and digital image consultations. J Am Acad Dermatol 1999;41(5):693–702.

8. Taylor P, Goldsmith P, Murray K, et al. Evaluating a telemedicine system to assist in
the management of teledermatology referrals. Br J Dermatol 2001;144(2):328–33.

9. Lim AC, Egerton IB, See A, et al. Accuracy and reliability of store-and-forward
teledermatology: preliminary results from the St. George Teledermatology
Project. Australas J Dermatol 2001;42(4):247–51.
cargado para Emiliano Lopez (emilianolopez1@gmail.com) en ClinicalKey Spain Flex Package Trial de ClinicalKey.es por Elsevier
ayo 30, 2019. Para uso personal exclusivamente. No se permiten otros usos sin autorización. Copyright ©2019. Elsevier Inc. Todos

 los derechos reservados.

http://www.americantelemed.org/resources/telemedicine-practice-guidelines/telemedicine-practice-guidelines/quick-guide-to-store-forward-live-interactive-teledermatology#.VcjiPzYw_cs
http://www.americantelemed.org/resources/telemedicine-practice-guidelines/telemedicine-practice-guidelines/quick-guide-to-store-forward-live-interactive-teledermatology#.VcjiPzYw_cs
http://www.americantelemed.org/resources/telemedicine-practice-guidelines/telemedicine-practice-guidelines/quick-guide-to-store-forward-live-interactive-teledermatology#.VcjiPzYw_cs
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref82
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref82
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref3
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref3
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref4
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref4
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref5
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref5
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref6
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref6
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref6
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref7
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref7
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref8
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref8
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref9
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref9
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref9


Whited1376

 Descargad
 en mayo 3
10. Eminovic N, Witkamp L, Ravelli AC, et al. Potential effect of patient-assisted tele-
dermatology on outpatient referral rates. J Telemed Telecare 2003;9(6):321–7.

11. Du Moulin MF, Bullens-Goessens YI, Henquet CJ, et al. The reliability of diag-
nosis using store-and-forward teledermatology. J Telemed Telecare 2003;9(5):
249–52.

12. Mahendran R, Goodfield MJ, Sheehan-Dare RA. An evaluation of the role of a
store-and-forward teledermatology system in skin cancer diagnosis and manage-
ment. Clin Exp Dermatol 2005;30(3):209–14.

13. Oakley AM, Reeves F, Bennett J, et al. Diagnostic value of written referral and/or
images for skin lesions. J Telemed Telecare 2006;12(3):151–8.

14. Tucker WF, Lewis FM. Digital imaging: a diagnostic screening tool? Int J Dermatol
2005;44(6):479–81.

15. Bowns IR, Collins K, Walters SJ, et al. Telemedicine in dermatology: a randomized
controlled trial. Health Technol Assess 2006;10(43):1–39.

16. Ebner C, Wurm EM, Binder B, et al. Mobile teledermatology: a feasibility study of
58 subjects using mobile phones. J Telemed Telecare 2008;14(1):2–7.

17. Silva CS, Souza MB, Duque IA, et al. Teledermatology: diagnostic correlation in a
primary care service. An Bras Dermatol 2009;84(5):489–93.

18. Heffner VA, Lyon VB, Brousseau DC, et al. Store-and-forward teledermatology
versus in-person visits: a comparison in pediatric dermatology clinic. J Am
Acad Dermatol 2009;60(6):956–61.

19. Ribas J, Cunha Mda G, Schettini AP, et al. Agreement between dermatological
diagnoses made by live examination compared to analysis of digital images.
An Bras Dermatol 2010;85(4):441–7.

20. Rubegni P, Nami N, Cevenini G, et al. Geriatric teledermatology: store-and-
forward vs.face-to-face examination. J Eur Acad Dermatol Venereol 2011;
25(11):1334–9.

21. Lamel SA, Haldeman KM, Ely H, et al. Application of mobile teledermatology for
skin cancer screening. J Am Acad Dermatol 2012;67(4):576–81.

22. Kaliyadan F, Amin TT, Kuruvilla J, et al. Mobile teledermatology – patient satisfac-
tion, diagnostic and management concordance, and factors affecting patient
refusal to participate in Saudi Arabia. J Telemed Telecare 2013;19(6):315–9.

23. Aguilera GR, del Calle PC, Iglesias EV, et al. Interobserver reliability of store-and-
forward teledermatology in a clinical practice setting. Actas Dermosifiliogr 2014;
105(6):605–13.

24. Nami N, Massone C, Rubegni P, et al. Concordance and time estimation of store-
and-forward mobile teledermatology compared to classical face-to-face consul-
tation. Acta Derm Venereol 2015;95(1):35–9.

25. Warshaw EM, Gravely AA, Nelson DB. Reliability of store and forward telederma-
tology for skin neoplasms. J Am Acad Dermatol 2015;72(3):426–35.

26. Lesher JL, Davis LS, Gourdin FW, et al. Telemedicine evaluation of cutaneous dis-
eases: a blinded comparative study. J Am Acad Dermatol 1998;38(1):27–31.

27. Gilmour E, Campbell SM, Loane MA, et al. Comparison of teleconsultations and
face-to-face consultations: preliminary results of a United Kingdom multicentre
teledermatology study. Br J Dermatol 1998;139(1):81–7.

28. Lowitt MH, Kessler II, Kauffman CL, et al. Teledermatology and in-person exam-
inations: a comparison of patient and physician perceptions and diagnostic
agreement. Arch Dermatol 1998;134(4):471–6.

29. Loane MA, Corbett R, Bloomer SE, et al. Diagnostic accuracy and clinical man-
agement by realtime teledermatology. Results from the Northern Ireland arms of
the UK multicentre teledermatology trial. J Telemed Telecare 1998;4(2):95–100.
o para Emiliano Lopez (emilianolopez1@gmail.com) en ClinicalKey Spain Flex Package Trial de ClinicalKey.es por Elsevier
0, 2019. Para uso personal exclusivamente. No se permiten otros usos sin autorización. Copyright ©2019. Elsevier Inc. Todos

 los derechos reservados.

http://refhub.elsevier.com/S0025-7125(15)00122-4/sref10
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref10
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref11
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref11
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref11
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref12
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref12
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref12
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref13
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref13
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref14
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref14
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref15
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref15
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref16
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref16
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref17
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref17
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref18
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref18
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref18
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref19
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref19
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref19
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref20
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref20
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref20
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref21
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref21
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref22
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref22
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref22
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref23
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref23
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref23
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref24
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref24
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref24
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref25
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref25
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref26
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref26
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref27
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref27
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref27
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref28
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref28
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref28
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref29
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref29
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref29


Teledermatology 1377

 Des
 en m
30. Phillips CM, Burke WA, Shechter A, et al. Reliability of dermatology teleconsulta-
tions with the use of teleconferencing technology. J Am Acad Dermatol 1997;
37(3):398–402.

31. Phillips CM, Burke WA, Allen MH, et al. Reliability of telemedicine in evaluating
skin tumors. Telemed J E Health 1998;4(1):5–7.

32. Nordal EJ, Moseng D, Kvammen B, et al. A comparative study of teleconsulta-
tions versus face-to-face consultations. J Telemed Telecare 2001;7(5):257–65.

33. Whited JD. Teledermatology: current status and future directions. Am J Clin
Dermatol 2001;2(2):59–64.

34. Krupinski EA, LeSueur B, Ellsworth L, et al. Diagnostic accuracy and image quality
using a digital camera for teledermatology. Telemed J E Health 1999;5(3):257–63.

35. Whited JD, Mills BJ, Hall RP, et al. A pilot trial of digital imaging in skin cancer.
J Telemed Telecare 1998;4(2):108–12.

36. Lozzi GP, Soyer HP, Massone C, et al. The additive value of second opinion tele-
consulting in the management of patients with challenging inflammatory,
neoplastic skin diseases: a best practice model in dermatology? J Eur Acad
Dermatol Venereol 2007;21(1):30–4.

37. Warshaw EM, Lederle FA, Grill JP, et al. Accuracy of teledermatology for nonpig-
mented neoplasms. J Am Acad Dermatol 2009;60(4):579–88.

38. Warshaw EM, Lederle FA, Grill JP, et al. Accuracy of teledermatology for pig-
mented lesions. J Am Acad Dermatol 2009;61(5):753–65.

39. Rios-Yuil JM. Correlation between face-to-face assessment and telemedicine for
the diagnosis of skin disease in case conferences. Actas Dermosifiliogr 2012;
103(2):138–43.

40. Barnard CM, Goldyne ME. Evaluation of an asynchronous teleconsultation sys-
tem for diagnosis of skin cancer and other skin diseases. Telemed J E Health
2000;6(4):379–84.

41. Jolliffe VM, Harris DW, Whittaker SJ. Can we safely diagnose pigmented lesions
from stored video images? A diagnostic comparison between clinical examina-
tion and stored video images of pigmented lesions removed for histology. Clin
Exp Dermatol 2001;26(1):84–7.

42. Loane MA, Bloomer SE, Corbett R, et al. A comparison of real-time and store-and-
forward teledermatology: a cost-benefit study. Br J Dermatol 2000;143(6):
1241–7.

43. White H, Gould D, Mills W, et al. The Cornwall dermatology electronic referral and
image-transfer project. J Telemed Telecare 1999;5(S1):85–6.

44. Whited JD, Hall RP, Foy ME, et al. Teledermatology’s impact on time to interven-
tion among referrals to a dermatology consult service. Telemed J E Health 2002;
8(3):313–21.

45. Moreno-Ramirez D, Ferrandiz L, Bernal AP, et al. Teledermatology as a filtering
system in pigmented lesion clinics. J Telemed Telecare 2005;11(6):298–303.

46. Moreno-Ramirez D, Ferrandiz L, Nieto-Garcia A, et al. Store and forward teleder-
matology in skin cancer triage: experience and evaluation of 2009 teleconsulta-
tions. Arch Dermatol 2007;143(7):479–84.

47. Knol A, van den Akker TW, Damstra RJ, et al. Teledermatology reduces the number
of patient referrals to a dermatologist. J Telemed Telecare 2006;12(2):75–8.

48. Martinez-Garcia S, del Boz-Gonzalez J, Martin-Gonzalez T, et al. Teledermatology:
review of 917 teleconsults. Actas Dermosifiliogr 2007;98(5):318–24.

49. Eminovic N, de Keizer NF, Wyatt JC, et al. Teledermatologic consultations and
reduction in referrals to dermatologists: a cluster randomized controlled trial.
Arch Dermatol 2009;145(5):558–64.
cargado para Emiliano Lopez (emilianolopez1@gmail.com) en ClinicalKey Spain Flex Package Trial de ClinicalKey.es por Elsevier
ayo 30, 2019. Para uso personal exclusivamente. No se permiten otros usos sin autorización. Copyright ©2019. Elsevier Inc. Todos

 los derechos reservados.

http://refhub.elsevier.com/S0025-7125(15)00122-4/sref30
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref30
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref30
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref31
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref31
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref32
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref32
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref33
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref33
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref34
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref34
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref35
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref35
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref36
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref36
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref36
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref36
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref37
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref37
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref38
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref38
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref39
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref39
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref39
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref40
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref40
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref40
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref41
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref41
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref41
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref41
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref42
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref42
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref42
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref43
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref43
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref44
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref44
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref44
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref45
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref45
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref46
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref46
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref46
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref47
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref47
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref48
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref48
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref49
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref49
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref49


Whited1378

 Descargad
 en mayo 3
50. van der Heijden JP, de Keizer NF, Voorbaak FP, et al. A pilot study of tertiary
dermatology: feasibility and acceptance of telecommunication among dermato-
logists. J Telemed Telecare 2010;16(8):447–53.

51. van der Heijden JP, de Keizer NF, Bos JD, et al. Teledermatology applied by
following patient selection by general practitioners in daily practice improves
efficiency and quality of care at lower costs. Br J Dermatol 2011;165(5):1058–65.

52. van der Heijden JP, de Keizer NF, Witkamp L, et al. Evaluation of a tertiary tele-
dermatology service between peripheral and academic dermatologists in the
Netherlands. Telemed J E Health 2013;20(4):332–7.

53. Lester J, Weinstock MA. Teletriage for provision of dermatologic care: a pilot pro-
gram in the Department of Veterans Affairs. J Cutan Med Surg 2014;18(3):170–3.

54. Tandjung R, Badertscher N, Kleiner N, et al. Feasibility and diagnostic accuracy
of teledermatology in Swiss primary care: process analysis of a randomized
controlled trial. J Eval Clin Pract 2015;21(2):326–31.

55. McFarland LV, Raugi GJ, Taylor LL, et al. Implementation of an education and
skills programme in a teledermatology project for rural veterans. J Telemed Tele-
care 2012;18(2):66–71.

56. Loane MA, Bloomer SE, Corbett R, et al. A randomized controlled trial assessing
the health economics of realtime teledermatology compared with conventional
care: an urban versus rural perspective. J Telemed Telecare 2001;7(2):108–18.

57. Wootton R, Bloomer SE, Corbett R, et al. Multicentre randomized control trial
comparing real time teledermatology with conventional outpatient dermatological
care: a societal cost-benefit analysis. BMJ 2000;320:1252–6.

58. Lamminen H, Tuomi ML, Lamminen J, et al. A feasibility study of realtime teleder-
matology in Finland. J Telemed Telecare 2000;6(2):102–7.

59. Granlund H, Thoden CJ, Carlson C, et al. Realtime teleconsultations versus face-
to-face consultations in dermatology: immediate and six-month outcome.
J Telemed Telecare 2003;9(4):204–9.

60. Pathipati AS, Lee L, Armstrong AW. Tailpiece – Health care delivery methods in
teledermatology: consultative, triage, and direct-care models. J Telemed Tele-
care 2011;17(4):214–6.

61. Pak H, Triplett CA, Lindquist JH, et al. Store-and-forward teledermatology results
in similar clinical outcomes to conventional clinic-based care. J Telemed Telecare
2007;13(1):26–30.

62. Whited JD, Warshaw EM, Kapur K, et al. Clinical course outcomes for store and
forward teledermatology versus conventional consultation: a randomized trial.
J Telemed Telecare 2013;19(4):197–204.

63. Fruhauf J, Krock S, Quehenberger F, et al. Mobile teledermatology helping pa-
tients control high-need acne: a randomized controlled trial. J Eur Acad Dermatol
Venereol 2015;29(5):919–24.

64. Marcin JP, Nesbitt TS, Cole SL, et al. Changes in diagnosis, treatment, and clin-
ical improvement among patients receiving telemedicine consultations. Telemed
J E Health 2005;11(1):36–43.

65. Lamel S, Chambers CJ, Ratnararthorn M, et al. Impact of live interactive teleder-
matology on diagnosis, disease management, and clinical outcomes. Arch
Dermatol 2012;148(1):61–5.

66. Weinstock MA, Nguyen FQ, Risica PM. Patient and provider satisfaction with
teledermatology. J Am Acad Dermatol 2002;47(1):68–72.

67. Pak HS, Welch M, Poropatich R. Web-based teledermatology consult system:
preliminary results from the first 100 cases. Stud Health Technol Inform 1999;
64:179–84.
o para Emiliano Lopez (emilianolopez1@gmail.com) en ClinicalKey Spain Flex Package Trial de ClinicalKey.es por Elsevier
0, 2019. Para uso personal exclusivamente. No se permiten otros usos sin autorización. Copyright ©2019. Elsevier Inc. Todos

 los derechos reservados.

http://refhub.elsevier.com/S0025-7125(15)00122-4/sref50
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref50
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref50
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref51
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref51
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref51
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref52
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref52
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref52
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref53
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref53
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref54
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref54
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref54
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref55
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref55
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref55
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref56
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref56
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref56
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref57
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref57
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref57
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref58
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref58
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref59
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref59
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref59
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref60
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref60
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref60
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref61
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref61
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref61
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref62
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref62
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref62
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref63
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref63
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref63
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref64
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref64
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref64
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref65
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref65
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref65
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref66
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref66
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref67
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref67
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref67


Teledermatology 1379

 Des
 en m
68. Kvedar JC,Menn ER, Baradagunta S, et al. Teledermatology in a capitated delivery
system using distributed information architecture: design and development.
Telemed J E Health 1999;5(4):357–66.

69. van den Akker TW, Reker CH, Knol A, et al. Teledermatology as a tool for commu-
nication between general practitioners and dermatologists. J Telemed Telecare
2001;7(4):193–8.

70. Williams TL, May CR, Esmail A, et al. Patient satisfaction with teledermatology is
related to perceived quality of life. Br J Dermatol 2001;145(6):911–7.

71. Collins K, Walters S, Bowns I. Patient satisfaction with teledermatology: quantita-
tive and qualitative results from a randomized controlled trial. J Telemed Telecare
2004;10(1):29–33.

72. Whited JD, Hall RP, Foy ME, et al. Patient and clinician satisfaction with a store-
and-forward teledermatology consult system. Telemed J E Health 2004;10(4):
422–31.

73. Hsueh MT, Eastman K, McFarland LV, et al. Teledermatology patient satisfaction
in the Pacific Northwest. Telemed J E Health 2012;18(5):377–81.

74. Ou MH, West GA, Lazarescu M, et al. Evaluation of TELEDERM for dermato-
logical services in rural and remote areas. Artif Intell Med 2008;44(1):27–40.

75. McFarland LV, Raugi GJ, Reiber GE. Primary care provider and imaging techni-
cian satisfaction with a teledermatology project in rural Veterans Health Adminis-
tration clinics. Telemed J E Health 2013;19(11):815–25.

76. Armstrong AW, Kwong MW, Chase EP, et al. Teledermatology operational consid-
erations, challenges, and benefits: the referring providers’ perspective. Telemed
J E Health 2012;18(8):580–4.

77. Reid DS, Weaver LE, Sargeant JM, et al. Telemedicine in Nova Scotia: a report of
a pilot study. Telemed J E Health 1998;4(3):249–58.

78. Loane MA, Bloomer SE, Corbett R, et al. Patient satisfaction with realtime tele-
dermatology in Northern Ireland. J Telemed Telecare 1998;4(1):36–40.

79. Hicks LL, Boles KE, Hudson S, et al. Patient satisfaction with teledermatology
services. J Telemed Telecare 2003;9(1):42–5.

80. Al Quran HA, Khader YS, Ellauzi ZM, et al. Effect of real-time teledermatology on
diagnosis, treatment, and clinical improvement. J Telemed Telecare 2015;21(2):
93–9.

81. Jones DH, Crichton C, Macdonald A, et al. Teledermatology in the Highlands of
Scotland. J Telemed Telecare 1996;2(S1):7–9.
cargado para Emiliano Lopez (emilianolopez1@gmail.com) en ClinicalKey Spain Flex Package Trial de ClinicalKey.es por Elsevier
ayo 30, 2019. Para uso personal exclusivamente. No se permiten otros usos sin autorización. Copyright ©2019. Elsevier Inc. Todos

 los derechos reservados.

http://refhub.elsevier.com/S0025-7125(15)00122-4/sref68
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref68
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref68
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref69
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref69
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref69
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref70
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref70
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref71
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref71
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref71
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref72
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref72
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref72
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref73
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref73
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref74
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref74
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref75
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref75
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref75
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref76
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref76
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref76
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref77
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref77
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref78
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref78
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref79
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref79
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref80
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref80
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref80
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref81
http://refhub.elsevier.com/S0025-7125(15)00122-4/sref81

	Teledermatology
	Key points
	Introduction
	Teledermatology modalities
	Store and forward
	Real-Time Interactive
	Hybrid

	Diagnostic reliability and accuracy
	Reliability of Teledermatology Modalities
	Store and forward
	Real-time interactive

	Accuracy of Teledermatology Modalities
	Store and forward
	Real-time interactive


	Dermatology clinic visits averted
	Store and Forward
	Real-Time Interactive

	Clinical outcomes
	Store and Forward
	Real-Time Interactive

	Patient and referring clinician satisfaction
	Patient Satisfaction: Store and Forward
	Referring Clinician Satisfaction: Store and Forward
	Patient Satisfaction: Real-Time Interactive
	Referring Clinician Satisfaction: Real-Time Interactive

	Future considerations/summary
	References


