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Outsourcing of Health Care
It will grow

It will challenge traditional arrangements

It requires new ethical, legal and quality standards

www.nejm.org

It will be controversial
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Teledermatology

• Open access teleconsultation

• Teledermoscopy

• Mobile teledermatology
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The Telederm.org Project
www.telederm.org
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www.telederm.org
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www.telederm.org
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The Telederm.org Project

3668Total requests 

332New requests 2007

201New members 2007

970
Community 

members

• New members per month: ~22

• New requests per month: ~39

reference date: 
19.09.2007

www.telederm.org
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Telederm.org -- Activity

reference date: 
19.09.2007

www.telederm.org

reference date: 
19.09.2007



5

November 07 Dermatology Group | H. Peter Soyer 9

Global Community

www.telederm.org
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Global Activity

Most activities in: 
1. Moscow
2. Zagreb
3. Istanbul
4. Graz
5. Zhengzhou

www.telederm.org
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www.plosmedicine.org – PLoS Med 2(4):e87
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www.telederm.org/africa
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Teledermatology

• Open access teleconsultation

• Teledermoscopy

• Mobile teledermatology
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Handheld Dermoscopy Devices

Fast
Good

Cheap
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Digital Dermoscopy 
Devices

Fast, good, expensive
Easy capture & storage
Sequential monitoring
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AtypicalAtypical
pigmentpigment
networknetwork

TypicalTypical
pigmentpigment
networknetwork

Melanoma in situ arising in a pre-existing Clark nevus
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Teledermoscopic Multicenter Study

Face-to-face diagnosis

Great experience
(n = 3)

Medium experience
(n = 6)

Low experience
(n = 2)

Kappa values

0.740

0.750 - 0.870

0.480 - 0.685

0.350 - 0.396

Sensitivity

72%

81.8 - 90.9%

54.5 - 90.9%

45.5%

Specificity

96.9%

93 - 100%

84 - 93.8%

87.5 - 90.6%
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• 18 patients (M:F=12:6) referred
to our Pigmented Skin Lesions Clinic

• camera resolution: 1632x1224 pixels

• for each patient clinical data as well
as clinical and dermoscopic images
were available

Telediagnosis of Pigmented Lesions
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www.plosone.org
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Teledermatology

• Open access teleconsultation

• Teledermoscopy

• Mobile teledermatology
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Methodology I
• Urgent-care dermatological patients from the outpatient 

clinic of the Department of Dermatology, Medical University 

of Graz, Graz (Austria)

• Inclusion criteria: adults with visible skin conditions

• Only patients who agreed and signed an informed consent 

have been enrolled

• 58 out of 83 invited patients met the inclusion criteria and 

gave informed consent to the study protocol
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Study Procedure

• Basic data including age, gender, daily medications, and 
history of the skin lesions were collected

• Each patient was given a Nokia 6230i mobile phone

• Study coordinator taught patients how to use the 
camera and asked to take 3 photos of their skin lesions

• Skin lesions from any subjects who did not want to take 
photos on their own were taken by the coordinator 
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Nokia 6230i

• Resolution: 1280 x 1024
Pixel (1,3 Mpx)

• Transferred to PC via 
Nokia Connectivity Wire 
DKU- 2

Nokia, Espoo, Finland
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Data Flow PC

Teleconsultant 1

Mobile Phone

www.dermahandy.net

INTERNET

Teleconsultant 2
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www.dermahandy.net
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• The two teleconsultants were both consultant 
dermatologists with more than 15 years professional 
experience

• Cases were reviewed independently

• Diagnoses of the two teleconsultants were compared to the
face-to-face diagnosis (pragmatic reference standard) of
the senior registrars in charge of the outpatient service

Methodology II
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• Dermatologic diagnosis using standard procedures with 

classical conservative treatment recommendations 

(Standard)

• Immediate clinical admission to a dermatological unit 

(Admission)

• Follow-up visit for a surgical procedure (Surgery)

• Visit a dermatologist for face-to-face consultation (Consult 

Dermatologist)

Triage options
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58 58 SubjectsSubjects

FTFFTF--

TriageTriage

TeletriageTeletriage

TD1TD1

TeletriageTeletriage

TD2TD2

48 S

Standard

2 S

Admission

15 S Consult
Dermatologist

31 S

Standard

34 S

Standard

4 S

Admission

10 S Consult
Dermatologist

6 S

Admission

6 S

Admission

6 S

Admission

4 S

Surgery

4 S

Surgery

4 S

Surgery
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10.36Disagreement
13.88Relative Agreement
75.944Complete Agreement

Face-to-face vs TD2
3.42Disagreement

25.915Relative Agreement
70.741Complete Agreement

PercentCountFace-to-face vs TD1

Complete agreement was defined as full accordance between the dx of the TDs.
Relative agreement was defined as differing diagnoses in the same diagnostic category.

Diagnostic agreement between FTF-diagnosis,
teledermatologists (TD) 1 and 2
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Complete agreement was defined as full accordance between the dx of the TDs. 
Relative agreement was defined as differing diagnoses in the same diagnostic category.

Interobserver agreement between
teledermatologists (TD) 1 and 2

10.36

Disagreement
15.59

Relative Agreement
74.143

Complete Agreement
Percent

CountTD1 vs TD 2
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• The study coordinator shot the images for 50 (86.4%) of 
the 58 patients

• Of these, 40 patients (age range 18 to 85) were unable to 
use the built-in camera of the mobile phone unassisted 
and 10 subjects choose not to attempt to photograph 
their lesions

• The remaining 8 patients (13.8%), who ranged in age 
from 19 to 45 years, successfully shot images of their skin 
lesions following a short instruction

Usability of Mobile Phones
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Summary of Results
• In almost 3 out of 4 cases (TD1: 70.7%; TD2: 75.9%)

a skin condition can be diagnosed remotely with
mobile phones

• 9 out of 10 cases (TD1: 96.6; TD2: 89.7%) are in the 
same diagnostic category provided by the face-to-face 
consultants

• In a real teletriage setting TD1 could have treated 
53% (TD2 59%) patients remotely
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Diagnostic Agreement in Telederm
• Chao et al: 95%
• Lewis et al: 93%
• Schiener et al: 90%
• High et al: 85%
• Krupinski et al: 83%
• Otzas et al: 80%

• Our cellular phone study: 70%
• Our PDA study: 80%
• Our recent study: TD1: 70.7% TD2: 75.9%

TD1: 96.6% TD2: 89.7%
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Mobile Teledermatology

Triage of dermatologic conditions for tourists

Monitoring of chronic dermatoses (e.g. psoriasis)

Primary treatment for simply dermatoses (e.g. acne 
in adolescents)

Screening for skin cancer
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mTeleMed Application

Telemed

Range

• Billing Info
• History
• Diagnosis
• Fulfill Rx

Tele-
Diagnosis

Diagnosis: 
• General
• Pediatric
• Ear-Nose-Thrt
• Dermatology
• Opthamology
• Other…

What is your
question?
Do I need
to treat
this skin 
lesion?

Dermatology
- Diagnosing -

When did it start? mm/dd/yy
How many sites? [     ]
Do they itch? [y/n]
Are they painful? [y/n]
Is there oozing? [y/n]
Do you have a fever? [y/n]

Dermatology
- Diagnosing -

When did it start?  03/08/60
How many sites? [   2]
Do they itch? [   n]
Are they painful? [   n]
Is there oozing? [   n]
Do you have a fever? [   n]

Dermatology
- Diagnosing -

Photograph Lesions
Site 1: <Snap photo>
Site 1 Location:

Dermatology
- Diagnosing -

Photograph Lesions
Site 1: 65398766.jpg
Site 1 Location:

Under left armpit

Dermatology
Submit for Diagnosis
MedID: UserID.xml
History: UserProf.xml
Photos:
Site 1: 65398765.jpg
Site 2: 65398766.jpg

Submit Cancel

• Speed diagnosis and lower
costs by automating data 
collection and submission
– Patient billing info
– Personal history
– Basic case information
– Site photos

• Integrate with Telephony
for real time sessions
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Future Impact on Dermatology

Time and place-independent care delivery

Classical referral chain will be interrupted

Super-specialization will become a reality
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Soyer & Soyer August 2001


