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Telemedicine 

Telemedicine is the delivery of healthcare and sharing of medical knowledge by 

use of information and communication technology (ICT), enabling caregivers and 

caretakers to work together independently of place and time for the purpose of 

consultation, examinations or medical procedures, and education.1 Telemedicine 

has been considered an organizational answer to keep healthcare accessible for 

the general population.2 It may become one of the solutions for the restructuring 

of healthcare systems in the developed world and the progression towards better 

healthcare in developing countries in the coming decades.  

 

Figure 1 – Healthcare costs OECD countries per capita 

 

Currently many member countries of the Organization for Economic Co-operation 

and Development (OECD) experience a marked increase in healthcare demand 

and costs (Figure 1).3 The OECD is an international economic organization of 

34 countries with high-income economies, which are regarded as developed 
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countries. Among the main reasons for the increased demand on healthcare are a 

rise in chronic diseases, medical and technological developments (when more is 

possible people seem to demand more), and the ageing of the population in most 

of the OECD countries. For example, about 27% of the Dutch population 

(16.782.300 inhabitants in Feb. 2013 on 37.354 sq. km of land) are estimated to  

be over 65 years old in 2037 and 48% of the population are estimated to  

be non-working, as compared to 39% in 2008.4 This latter group was already 

responsible for 50% of the total costs of care in 2007.5 The total amount spent on 

healthcare in The Netherlands of the GDP was 8% in 1972, in 2010 this had 

increased to 13%.6 Hence, the challenge lies in increasing care delivery 

productivity, with similar or higher quality of care, while keeping healthcare 

affordable and accessible for all. 7;8 

With 25 referrals per year per 1000 patients from de GP to the dermatologist, 

dermatology is the specialism with the highest relative referral rate in The 

Netherlands.9 It is highly suitable for telemedicine due to its visual character.10 This 

thesis describes the results of several studies in the field of teledermatology (TD), 

the adaptation of telemedicine on the field of dermatology. This chapter will cover 

a brief history of teledermatology, summarize the available scientific knowledge 

and specify the research questions covered in this thesis. 

 

Teledermatology 

Teledermatology is the delivery of dermatologic care through information and 

communication technology. Since its introduction in 1995 it has evolved rapidly in 

the last two decades.2;11 MEDLINE has indexed 359 articles (search term: 

“teledermatology”, April 2013) presenting studies on TD in over 30 countries. 

Figure 2 illustrates its development as Pubmed (www.pubmed.gov) provides 12 

suggestions of teledermatology sub fields in the search bar drop-down. Over the 
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years various actors, modes of delivery, capturing technologies and purposes have 

been developed and studied in TD research.12;13  

 

Figure 2 – PUBMED search bar drop-down 

 

Actors  

There are various actors (e.g. patient, general practitioner (GP), dermatologist) 

who play a role in the TD process. A categorization of TD processes can be made 

dependent on the actors involved (Figure 3).12 

 

 

Figure 3 – Teledermatology actors 
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Primary (or patient-initiated or patient-supplied or direct) TD encompasses 

communication between the patient and the GP or dermatologist. Primary TD has 

scarcely been researched thus far. No results on the diagnostic reliability (the 

ability to produce the same outcome in every occasion) of primary TD are 

published. Two studies reported a diagnostic accuracy (the degree of closeness of 

measurements to the actual true value (gold standard)) of primary TD, one of 51% 

agreement and the other 74% agreement.14;15 Image quality of primary TD is of 

“sufficient quality to adequately perform diagnosis”.16;17 Self-monitoring and 

patient empowerment are mentioned as important reasons for primary TD in acne 

or psoriasis patients.18-21 Primary TD may be used to improve outpatient clinic 

triage for patients that the GP has already referred to the dermatologist for a face-

to-face consultation.15 

In secondary TD the GP or the homecare nurse communicates with the 

dermatologist. Secondary TD may be one of the most evolved telemedicine 

services so far, having been subject of research since 1995.22;23 Research has 

shown secondary TD to be diagnostically both accurate and reliable in many 

implementations.24;25 Secondary TD could be more efficient compared to 

conventional care and more cost-effective, but studies on large scale 

implementations of secondary TD to support this have long been lacking.26-29 This 

thesis will therefore focus on a large-scale secondary TD implementation 

evaluation on efficiency, quality and costs. 

Tertiary TD facilitates communication amongst dermatologists. In tertiary TD cases 

with a more specialized character are presented to get an expert opinion from a 

specialized (often academic) dermatologist.30;31 Tertiary TD can also have an 

educational character.32 Diagnostic accuracy and reliability results are limited.  

One study reported accuracy rate of 78% and one study reported reliability rate of 

96%.30;33 Overall, little scientific knowledge has been available on feasibility and 
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acceptance of tertiary teledermatology as a service. This thesis will evaluate the 

feasibility, the need for and the acceptance of tertiary teledermatology. 

 

Mode of delivery  

Two main technologies are used for the delivery of information and care in TD. The 

most common is store-and-forward (SAF), asynchronous data transfer in which 

photos and videos are created, sent and assessed at the actors’ time of 

convenience independent of the actors’ location. Another, less popular mode, is 

real-time (RT) or live-interactive, synchronous data transfer in which video streams 

are created, sent and assessed at a time all actors are available independent of the 

actors’ location. Lastly there is a hybrid mode where SAF and RT are used 

simultaneously. As SAF has become the most prevalent mode of delivery34 and is 

the current standard used in The Netherlands, this thesis will focus on 

teledermatology using the SAF technology.  

 

Capturing technology 

Teledermatology has been made possible through the introduction of consumer 

digital cameras. As store-and-forward is the main delivery mode, video camera 

equipment is not discussed in this chapter and is also not subject of investigation 

in this thesis.26 In the late 90’s and early 00’s the costs of digital camera equipment 

posed a barrier for the use of TD and the quality of different cameras continued to 

be a critical topic of discussion in literature.28;35;36 With the current hardware, these 

issues have become obsolete. Practically any off-the-shelf digital camera can 

produce an image of more than sufficient quality for TD. The quality of the image is 

not only dependent on the camera, but also largely on the skills of the 

photographer. It is therefore recommended to take an introductory course in 

taking (clinical) photographs when practicing TD. 
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The development of digital cameras in mobile phones brought a new capturing 

device to TD. Pilot studies show mobile phone TD to be feasible14;37-40 and to 

contribute to mobility and self-management18;41 Recently, mobile phone TD used 

as a skin cancer screening tool has shown promising results using mobile phones 

as capturing devices in a small number of pilot studies.42-45 

  

Purpose 

The most common purpose for TD is consultation: to get an advice from an expert 

on diagnosis, management or both in order to prevent a physical referral, or to 

obtain a second opinion. Patients are currently selected for teleconsultation based 

on the assessment of the referring actor (e.g. GP). The principal goal is to improve 

the provided care on either quality, efficiency or both.  

Triage is the second use of TD and overlaps with teleconsultation, as the result of a 

teleconsultation improves a patient’s triage by either avoiding physical referral or 

accelerating referral. Main difference with consultation is that all patients are 

included, who are for example referred to a specialist or screened. When used to 

prevent a physical referral, studies report TD can reduce physical referrals by 

18.5% to 58% depending on the setting.46-54 TD is also used as a triage tool in skin 

cancer screening55;56 and a pilot study has been performed in outpatient clinic 

triage based on patient-supplied TD.15  

Monitoring, a third purpose of TD is used for and by patients with chronic 

disorders such as psoriasis patients on systemic treatment and patients with 

chronic ulcers. Pilot studies show that monitoring can optimize treatment, improve 

compliance and improve empowerment of the patient’s responsibility.16;21;57  

Monitoring patients with chronic wounds via TD may improve quality of life and 

cost effectiveness of long term woundcare.58;59     

Teledermatology is also used in education programs. Online discussion groups 

and Internet Fora are used as a stage to present interesting cases as continuing 
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medical education for colleagues.60-63 Resident training programs have been 

developed that incorporate TD in their courses.33 In this thesis the possibility of a 

passive learning experience in GPs who have performed TD for a longer period 

and thus gaining knowledge from the answers provided by the dermatologists is 

evaluated.  

Finally, there is the purpose of cost reduction that has so far been more difficult to 

prove, compared to the aforementioned purposes. Nevertheless, cost reduction is 

a very important motivator of many telemedicine implementations. Under the 

assumption of providing equal or better quality of care and only after cost-

effectiveness has been proven, TD can grow into a fully implemented practice of 

care delivery.  Due to the many variables and different perspectives, it has proven 

difficult to design complete cost analyses in telemedicine, both short term and 

long term. Major limitations in economic analyses of telemedicine are the scarcity 

of clinical outcome data, the rapidly evolving technology resulting in changing 

market prices, and difficulties with availability, accuracy and transparency of cost 

elements in the healthcare financial systems.29 Still, some costs studies in SAF 

teledermatology have been performed.  A Dutch study indicates that 

teledermatology can be cost saving from a societal perspective when over 37% 

referrals can be prevented through teledermatology or travel distance to 

dermatologist is over 75 km.27 Another societal perspective study showed 

teledermatology cost was 79.78 Euros per patient compared to 129.37 Euros per 

conventional care patient.64 Finally, a study by Pak et al. found teledermatology 

also cost saving (340 U.S. dollars per patient for teledermatology versus 372 U.S. 

dollars per patient for conventional care).65 

 

Satisfaction and acceptance 

Although reliable validated methods to assess satisfaction of patients and referring 

and consulting clinicians do not yet exist in telemedicine research, there is some 
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related work. The mainly positive results on patient satisfaction display high rates 

of acceptance, confidence and favouritism of TD (76 – 93%) with faster treatment 

and not having to travel as perceived benefits.46;66-70 Difficulties in acceptance of 

TD were mainly expressed as “not seeing a dermatologist in-person”, but were 

expressed by a small percentage of the study populations (30 – 40%).46;66;70 

Clinicians are generally satisfied with TD and acceptance is high, but they express 

concerns on time consumption, low quality of dermatologic photographs and 

complex or faulty software.46;68;71 As one would expect, most clinicians who are 

using teledermatology are frontrunners who embrace innovative techniques and 

tend to be more positive than the average user. On the other hand, studies by 

Collins et al. and Bowns, et al. in which participation for dermatologists was not 

voluntary, showed satisfaction rates as low as 20%.46;71 These results are all based 

on secondary teledermatology implementations. In this thesis the satisfaction and 

acceptance of clinicians concerning tertiary teledermatology will be evaluated.  

 

Teledermoscopy 

Dermoscopy is the examination of skin lesions with a dermoscope. High quality 

dermoscopic images can be acquired when a dermoscope is attached to a digital 

camera. The assessment of dermoscopic images through TD is called 

teledermoscopy (or teledermatoscopy) and is used for screening and 

management of skin cancer. Its advantages and risks are described and studied in 

this thesis.  

The concept of teledermoscopy had already been developed as early as 1999.72 A 

major concern with teledermoscopy has always been the diagnostic accuracy and 

reliability, even more than with regular teledermatology. The main reason is the 

high mortality risk found in patients with melanoma skin cancer. As dermoscopes 

are mainly used to exclude and diagnose skin cancers, the adaptation in 

teledermatology provides the possibility to diagnose skin cancers via 
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telemedicine. This is a group of skin disorders that has not been present in regular 

teledermatology. The use of dermoscopy by trained dermoscopists increases 

diagnostic accuracy for pigmented and non-pigmented skin lesions, especially in 

melanoma.73;74 Many articles have been published reporting on the diagnostic 

accuracy42;43;55;56;72;75-81 and diagnostic reliability56;82-85 of teledermoscopy for 

(non-)pigmented skin lesions. Several recent studies have reported high diagnostic 

accuracy of teledermoscopy (Cohen’s Kappa 0.74 – 0.95), comparable with 

diagnostic accuracy found in face-to-face dermoscopic examination. Diagnostic 

reliability studies reported moderate to good concordance between observers 

(Cohen’s Kappa 0.44 – 0.93). The diagnostic accuracy of teledermoscopy is mostly 

dependent on the observer’s level of experience80 and the quality of the provided 

images. In this thesis the quality of dermoscopic images acquired in a real world 

clinical GP setting is evaluated. 

 

From pilot to practice 

Teledermatology services have started up all over the world, in almost all cases as 

part of a research program. Results are positive in general, but TD services have 

predominantly remained in the pilot setting.26 A review performed in 2009 stated 

that ‘until now, there is no country which has implemented TD within their national 

health system’.12 This holds true when evaluating publications in the scientific 

press. However, TD has been successfully integrated in the Dutch healthcare 

system on a large scale. In the Netherlands TD is practiced by the majority of Dutch 

GPs and dermatologists.86 The teleconsultation volume is increasing yearly, with 

4,337 teleconsultations performed in 2006 and 13,737 in 2009 by approximately 

2000 GPs and its reimbursement is integrated in the national health insurance 

plan.  
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Aims of the Thesis 

This thesis is divided into two parts: Secondary and Tertiary Teledermatology. It 

will answer the following research questions that will be addressed in 5 chapters: 

1. What is the effect of a large-scale implementation of secondary 

teledermatology on efficiency, quality and costs of care when integrated in 

daily practice and applied following patient selection by the GP? 

2. Can secondary care teledermatology be combined with dermoscopy images 

in a real world clinical setting? 

3. Can the model of secondary teledermatology be applied to tertiary care 

models and what would be the effects on efficiency? 

 

Outline of the Thesis 

 

Part A – Secondary Teledermatology (Chapters II & III) 

 

II. As efficacy of secondary teledermatology concerning diagnostic and 

treatment outcomes has been demonstrated under controlled conditions in 

other studies, the aim of the study in Chapter 2 was to evaluate the effects of 

secondary teledermatology on efficiency, quality and costs of care when 

integrated in daily practice and applied following patient selection by the 

GP. 

 

III. In teledermoscopy research, most studies on accuracy and reliability took 

place in a lab setting with a clinical photographer or a highly skilled 

dermoscopist with experience in taking dermoscopic images. As high 

quality measurements are an important factor in the success of any 

teleconsultation service, the aim of the study in Chapter 3 was to assess the 
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accuracy and reliability of teledermoscopy with images taken by GPs 

applied during regular practice.  

 

Part B – Tertiary Teledermatology (Chapters IV, V & VI) 

 

IV. The aim of the systematic review in Chapter 4 is to give an overview of 

studies on tertiary teledermatology (TTD) with emphasis on the categories 

of use. In other words, it addresses the question for what purposes tertiary 

teledermatology is applied. Second, it describes the modality, technology, 

setting, outcome measures and results of the current studies on TTD. Third, 

we were interested in the question whether TTD shows differences 

compared to secondary teledermatology on modality, technology and 

outcome measures.  

 

V. The aim of the pilot study in Chapter 5 was to evaluate the feasibility and 

acceptance of TTD in a three-month project setting in a dermatology 

department of a Dutch university hospital with emphasis on reduced 

physical referrals between general and academic dermatologists, and 

usability and acceptance of the TTD system.  

 

VI. The primary aim of the study in Chapter 6 was to determine reasons for 

success or failure of tertiary teledermatology and to determine the effect of 

prolonged use of the tertiary teledermatology system on referrals to tertiary 

centres.  
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Abstract 

Background: Teledermatology, the application of telemedicine in the field of 

dermatology has similar accuracy and reliability as physical dermatology. 

Teledermatology has been widely used in daily practice in The Netherlands since 2005 

and is fully reimbursed.  

Objective: This study prospectively investigated the effect of teledermatology on 

efficiency, quality and costs of care when integrated in daily practice and applied 

following patient selection by the general practitioner. 

Methods: In daily general practitioner practice in The Netherlands teledermatology 

consultations between general practitioner and regional dermatologist were performed. 

Efficiency of care was measured by the decrease in the number of physical referrals to the 

dermatologist. Quality of care was measured by the percentage of teleconsultations for 

second opinion, physical referrals resulting from these teleconsultations, the response 

time of the dermatologists and educational effect experienced by the general practitioner. 

Costs of conventional healthcare without teledermatology were compared to costs with 

teledermatology. 

Results: 1,821 general practitioners and 166 dermatologists performed teledermatology. 

37,207 teleconsultations performed from March 2007 to September 2010 were included. 

In the group of patients where the general practitioner sent a teleconsultation to prevent a 

referral (n=26,596), 74% of physical referrals was prevented. In the group of patients 

where the general practitioner sent a teleconsultation for a second opinion (n=10,611), 

16% were physically referred after teleconsultation. The prevented referral rate in the total 

population was 68%. The mean response time of dermatologists was 4.6 hours (median 

2.0). General practitioners indicated that there was a beneficial educational effect in 85% 

of the teleconsultations. The estimated cost reduction was 18%.  

Conclusions: Teledermatology can lead to efficient care probably at lower cost. We are 

therefore of the opinion that teledermatology following general practitioner selection 

should be considered as a possible pathway of referral to secondary care. 
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Introduction 

Telemedicine is the delivery of healthcare by use of information and 

communication technology (ICT), enabling caregivers and caretakers to work 

together independently of place and time.1 Telemedicine has been regarded as an 

organizational solution, keeping healthcare accessible for the general population.2 

Teledermatology may be one of the most evolved telemedicine services thus far, 

having been the subject of research since 1995; the publication output is the 

highest in the field of telemedicine.3-5 In teledermatology, a general practitioner 

(GP) consults a dermatologist via the Internet in order to prevent a physical (face-

to-face) referral or to obtain a second opinion. Store-and-Forward (SAF) data 

transfer, in which photos are created, sent and assessed at the assessors’ time of 

convenience, is the main technology of choice since 2001.6 

Diagnostic accuracy and reliability of teledermatology have been extensively 

studied and show teledermatology to be equal to face-to-face consultation (Table 

1).6-13 Using histopathology as the gold standard, the diagnostic accuracy of 

teledermatology is 37% - 95% (mean: 77%) and of face-to-face consultation 30% - 

97% (mean: 72%). Inter-rater reliability between teledermatologists and face-to-

face dermatologists is 41% - 94% (mean: 69%) and 54% - 94% (mean: 76%) 

between face-to-face dermatologists.8 These figures were calculated with primary 

diagnosis as a parameter. This can be misleading as dermatology has a very large 

range of diagnoses and diagnostic semantics. When aggregate diagnoses were 

used instead, accuracy and reliability increased to averages between 80% and 

90%.8;11 Pilot studies, studies set in laboratories and RCTs showed 18% to 42% 

prevented physical referrals.10;12;14 Recent studies indicate that teledermatology is 

cost effective.15-17 
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Table 1 - Teledermatology reviews: reported diagnostic outcome parameters 

Year Author 
# of articles 

reviewed 

Accuracy  

(TDC to HP) 

Accuracy  

(F2F to HP) 

IR Reliability 

(TDC to F2F) 

IR Reliability 

(F2F to F2F) 

2001 Eedy 14 NA NA 
63% - 98% 

(mean: 83%) 

63% 

(single study) 

2006 Whited 12 
31% - 85% 

(mean: 59%) 

59% - 77% 

(mean: 69%) 

41% - 89% 

(mean: 65%) 

54% 

(single study) 

2008 Wurm 9 NA NA 
54% - 95% 

(mean: 75%) 
NA 

2008 Romero 12 
63% - 100% 

(mean: 82%) 

84% - 89% 

(mean: 86%) 

47% - 90% 

(mean: 60%) 

54% - 94% 

(mean: 74%) 

2009 Levin 47 
37% - 95% 

(mean: 77%) 

30% - 97% 

(mean: 72%) 

41% - 94% 

(mean: 69%) 

54% - 94% 

(mean: 76%) 

2010 Warshaw 51 
19% - 89% 

(mean: 63%) 

43% - 92% 

(mean: 71%) 

48% - 91% 

(mean: 72%) 
NA 

TDC: teledermatology consultation, F2F: face-to-face consultation, HP: histopathology,  

IR: inter-rater, NA: not available 

 

The demographic situation and the state of healthcare provision in the 

Netherlands are comparable to other Anglo-Saxon countries. Dutch healthcare is 

divided into primary care and hospital care, where primary care can be accessed 

without a referral and has a strong gatekeeper function. Hospital care is only 

accessible after referral by primary care. 47% percent of the Dutch population will 

be non-working in 2030 as compared to 39% in 2008, and 25% of the population 

will be over 65 years old.18 This group will account for 37.5% of the total costs of 

care.19 The considerably increased demand for care in the next 20 years will not be 

followed by an increase in healthcare workers and as such other solutions are 

being explored. Teledermatology has been reimbursed and integrated into the 

Dutch regular health care system since 2006, utilizing the strong gatekeeper 

function of primary care.  Dermatology is an important part of primary care. In 

2008, 12.1% of all GP-patient contacts was of a dermatological nature.20 43 of 
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every 1000 patients in a GP practice were referred physically to a dermatologist in 

2009 as compared to 29 per 1000 in 2002.20 

As efficacy of teledermatology with regards to diagnostic and treatment outcomes 

has been proven in other studies, this study focuses on the effects of 

teledermatology on efficiency, quality and costs of care when integrated in daily 

practice and applied following patient selection by the GP. 

 

Methods 

Inclusion and exclusion 

Dutch GPs and dermatologists were approached by invitational letter to 

commence teledermatology with KSYOS TeleMedical Center, a Dutch healthcare 

institution specializing in telemedicine. These health workers needed to be 

registered in The Netherlands as a GP or dermatologist. All GPs received on-site 

training in clinical photography and the use of the teledermatology system before 

starting teledermatology. GPs were formally accredited for this training.  

No specific directions were given to GPs as to what diagnostic types would or 

would not be suitable for teledermatology except the advice that pigmented skin 

lesions were not recommended for teledermatology by dermatologists. The GPs 

selected patients with skin conditions that were in their opinion suitable for a 

teledermatology consultation (TDC) from new or existing dermatological patients. 

The anonymized database of KSYOS TeleMedical Centre used for this study held 

records on all TDCs performed from August 2005 till September 2010. To create 

and close a TDC, GPs had to answer mandatory questions on outcome parameters 

of efficiency and quality of care. TDCs performed before March 2007 and those 

that had not been actively closed by the GP did not meet these parameters and 

were therefore excluded. 
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The Teledermatology Consultation (TDC) Process 

GPs sent TDCs to the regional dermatologist to whom they would normally refer 

the patient with use of the SAF-based KSYOS TeleDermatology Consultation 

System (TDCS). A TDC consisted of two parts. The first part contained mandatory 

basic patient data, clinical photographs, the patient’s history and the GP’s 

questions to the dermatologist (see Figure 1 and 2). The second part was optional 

and contained more detailed information on patient history and condition, 

 

GP fields are dark, dermatologist fields are light 

Figure 1 - A teledermatology consultation 

 

partly based on semi-structured questions. If necessary, a second teleconsultation 

round could be included in case the dermatologist needed more information 

about the case or when the GP needed clarification of the dermatologist’s advice. 

After one or two rounds, the TDC was actively closed by the GP. Both GPs and 
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dermatologists were notified of new, answered or second round TDCs by means of 

an anonymous notification-email in their regular email inbox. Dermatologists were 

required to answer a TDC within two working days.  

 

 

Figure 2 - A teledermatology consultation: enlarged photo 

 

TDC System Specifications 

The Hyper-Text Transfer Protocol Secure (HTTPS) secured web-based TDCS was 

used for all TDCs. Users could access the TDCS through a username/password 

combination or through the Dutch Unique Healthcare Identification card provided 

by the government, ensuring two-way or three-way authentication respectively. 

Due to its web-based design, users could access the TDCS from any computer with 

an Internet connection. The TDCS connected asynchronously to the GP 

information systems, meaning answers from the dermatologist were sent directly 

to and saved in regular GP information systems. The KODAK EasyShare C813 
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digital photo camera was used for photo acquisition with a resolution of 1.2 

MegaPixels. Up to a maximum of 4 photos could be added to a single TDC. All 

TDC records were stored in a secured database. Each record contained 

demographic and medical data.  Timestamps for new and answered first and 

second round TDCs were automatically recorded. 

 

Diagnostic Groups  

As dermatologists entered their diagnostic considerations in a free text field, 

diagnoses were retrospectively extracted and categorized into diagnostic groups 

by a dermatologist with over 5 years’ experience. If only a differential diagnosis 

was stated in the TDC, the primary diagnosis was used. The 3 most prevalent 

diagnoses were collected per diagnostic group. This categorization was based on 

the first 937 TDCs performed. 

 

Study Design 

The primary outcomes of this prospective cohort study were efficiency, quality and 

cost parameters. All data was gathered from routine clinical practice. Patients gave 

oral informed consent for the teledermatology consultation and it’s use for 

research purposes. The study was conducted following the principles outlined in 

the Declaration of Helsinki. 

Efficiency of teledermatology was measured by the number of prevented physical 

referrals. A referral was defined as ‘prevented’ when the answer to standard 

question 1 “Would you have referred this patient if teledermatology was not 

available?” was “YES” and to question 2 “Are you still referring this patient to the 

dermatologist?” was “NO”. The first question was asked when a GP created a new 

TDC and the second question was asked when the TDC was closed by the GP.  

Quality was expressed as the number of teledermatology consultations performed 

for second opinion, as physical referrals resulting from these teleconsultations, 
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response time of the dermatologists and the educational effect experienced by the 

GP. Teleconsultations for second opinion were defined as all TDCs in which no 

physical referral would have been performed without the availability of 

teledermatology (i.e. the answer to Question 1 was “NO”). The dermatologist’s 

response time was deemed to be the time taken from when a TDC was sent by a 

GP to a dermatologist to the time of the dermatologist’s first round response. All 

response times were calculated as fractional days based on a 9-hour working day 

(8:30 AM – 5:30 PM) and a five-day working week. The educational effect 

experienced by the GP was measured qualitatively through two mandatory 

questions posed to the GP before closing a TDC: 1) “Did you learn from the 

dermatologist’s response?” and 2) “Did the response from the dermatologist help 

you?” These questions could be answered on a four-point scale: “Not at all”, 

“Slightly”, “Substantially”, and “A lot”. We considered the last three answer 

categories as indicators of an educational effect. A paired t-test was used to test 

the change in number of referrals between year one and year two and between 

year two and year three. 

We performed an economic evaluation with limited perspective on the secondary 

healthcare system only, comparing costs of a TDC to conventional outpatient 

costs. The weighted average outpatient costs for the diagnoses in teledermatology 

(Table 2) were calculated using the Diagnosis-Treatment Combination healthcare 

costs system issued by the Dutch government.21 This Dutch reimbursement system 

is based on costs per diagnosis including associated standard treatment. The 

caregiver (e.g. hospital, private practice) can claim a Diagnosis-Treatment 

Combination from the health insurance company of the patient receiving the 

treatment. The TDC costs were a fixed price per TDC performed issued by the 

health insurance companies. These funds were claimed by the telemedicine 

provider (KSYOS TeleMedical Centre), who utilizes these funds for dermatologist 

and staff wages, GP insurance, telemedicine software, cameras, training programs 
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and helpdesk-service. With the abovementioned figures and the numbers in Table 

3, a cost estimate of an average teledermatology patient was calculated using the 

following formula:  

 

Price TDC + [average outpatient price * (no. of physical referrals after TDC ⁄ no. of 

TDCs for referral prevention)] + [price TDC * (no. of TDCs for second opinion ⁄ no. 

of TDCs for referral prevention)] 

 

The formula adds the costs for a TDC, the costs for those patients which were also 

referred physically after a teledermatology consultation and the additional costs 

for the TDCs that were performed for a second opinion. 

 

Results 

Since January 2005, all 8,738 GPs and 385 dermatologists in the Netherlands have 

been invited to commence teledermatology by KSYOS TeleMedical Center. By 

March 2007, 916 GPs and 72 dermatologists were using KSYOS teledermatology. 

This number increased to 2,784 GPs and 185 dermatologists in September 2010. 

1,820 GPs performed 1 or more teleconsultations to 166 dermatologists between 

March 2007 and September 2010. During this period 67 GPs stopped using 

teledermatology. 897 GPs and 19 dermatologists did not perform any TDCs. The 

mean GP practice size was 1,500 patients. 

 The KSYOS database contained 45,303 TDCs. 6,066 TDCs closed before March 

2007 and 2.030 TDCs not actively closed by the GP were excluded. The 37,207 

TDCs that were included concerned 44.1% male patients (n=16,414) and an 

average age of 43.9 years (median: 45.1, range: 4 days – 103.5 years). In 12.5% of 

all TDCs (n = 4,654/37,207) a second round was performed. In 56% of the TDCs, 4 

clinical photographs were added, the remaining TDCs had 3 photos (27%) or less 
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(17%). On average, a GP performed 9.1 TDCs per year (median: 6.0 SD: 10.71). For 

the GPs who performed over 10 TDCs (n=909), this average increases to 13.11 

TDCs annually (median: 9.0 SD: 13.80). The distribution of TDCs per GP is shown 

in Figure 3. Sixty-two percent (n=1.129) of the GPs had performed 

teledermatology continuously for 3 years or longer. On average a GP sent 1,82 

TDC in year one as to 1.39 TDC in year 2 and year 3. The number of TDCs per GP 

significantly decreased between the first year and the second year a GP performed 

teledermatology (p<0.001). Between year 2 and 3 no significant decrease or 

increase was found (p=0.951). 

 

Figure 3 - Number of teledermatology consultations per general practitioner 

 

Diagnostic Groups 

80% of all diagnoses could be categorized in seven main diagnostic groups: 

eczema (29%), infectious diseases (13%), benign tumors (12%), 

erythematosquamous diseases (11%), (pre)malign tumors (7%), acneiform 

conditions (4%) and vascular disorders (4%) (Table 2). 
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Table 2 – Diagnosis groups in teledermatology, the top 3 diagnosis per group 

Diagnostic Group (%) Diagnosis 1 (%) Diagnosis 2 (%) Diagnosis 3 (%) 

Eczema 29 Eczema * 41 
Nummular 
eczema 

14 
Contact allergic eczema 
Seborroic eczema 

8 
8 

Infectious diseases 13 Mycosis 38 Impetigo 19 Herpes 12 

Benign tumors 12 Naevi 28 
Verruca 
seborroica 

19 
Granuloma 
annulare 

9 

Erythematosquamous 
diseases 

11 Psoriasis 51 
Pityriasis 
Rosea 

20 Lichen simplex 10 

(Pre)malignant lesions 7 
Basalcel 
carcinoma 

66 M. Bowen 8 Melanoma 8 

Acneiform conditions 4 Rosacea 45 Folliculitis 32 Acne vulgaris 19 

Vascular disorder 4 Vasculitis 22 Haemangioma 17 Haematoma 14 

Miscellaneous * 20 - - - - - - 

* non-specified eczema, dermatitis non- specified, atopic eczema 

 

Efficiency  

The GPs would have physically referred 71% (n=26,596/37,207) of the patients 

selected for TDC to the dermatologist if teledermatology were not available (Table 

3). In this group, teledermatology prevented 74% of physical referrals 

(19,741/26,596*100%).  

 

Table 3 – Questioning before and after teledermatology consultation (TDC) 

 Question Before TDC 1  
  Yes No Total 

Question After TDC 2 
Yes 6,855 26% 1,723 16% 8,578 
No 19,741 74% 8,888 84% 28,629 

 Total 26,596 100% 10,611 100% 37,207 
1. Would you have referred this patient if teledermatology was not available?   

2. Are you still referring this patient to the dermatologist? 
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Quality 

A teleconsult was performed for second opinion in 29% of the cases (n=10.611). 

From this group, 16% (n=1,723) were referred to the dermatologist on the 

dermatologist’s advice (Table 3). The mean response time of the dermatologist in 

the first round of a TDC was 4.6 hours with a median of 2.0 hours (max: 49 days, 

min: 1.5 minutes). The interquartile range (25%-75%) was 5 hours. General 

practitioners indicated they learned “a lot” in 17% (n=6,163), “substantially” in 39% 

(n=14,693), “slightly” in 29% (n=10,694) and “not at all” in 15% (n=5,657) of the 

TDCs. The helpfulness of the dermatologist’s response was “a lot” in 25% 

(n=9,154), “substantially” in 42% (n=15,532), “slightly” in 20% (n=7,534) and “not at 

all” in 13% (n=4,987) of the TDCs.  

 

Costs 

Based on the Diagnosis-Treatment Combination fees and the prevalence of the 

seven diagnostic groups selected for teledermatology, the weighted mean 

outpatient costs in case of conventional physical care were estimated as € 192.00 

per patient. Health insurance companies paid € 68.00 per TDC. This included the 

fee for the dermatologist and for KSYOS TeleMedical Centre. The weighted 

average costs per patient selected for teledermatology were € 68.00 + (€ 192.00 * 

(8578 / 26596)) + (€ 68.00 * (10611 / 26596)) = € 157.06. This constitutes an 18% 

cost reduction compared to the conventional costs 

 

Discussion 

Studies on diagnostic accuracy, effects of treatment and adverse events have 

proven that teledermatology is as effective as live visits. Teledermatology has 

therefore been reimbursed and widely implemented in The Netherlands in regular 

healthcare since January 2006. Within a period of 5 years, at least 32% of all Dutch 
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GPs have been performing teledermatology with the dermatologists to whom they 

would normally physically refer the patient. 

Of all GPs included in this study (2,784), 1,820 have been active (one or more 

TDCs) and 964 inactive (0 TDCs). The active GP performed on average 9.1 TDCs 

per year: 71% to prevent a physical referral (6.5 TDCs) and 29% for second opinion 

(2.6 TDCs). Thus, of the 65 patients that a GP would normally physically refer to a 

dermatologist per year, 14% (9.1) were selected for teledermatology. Although 

initially interested in teledermatology, 964 included GPs did not perform any 

TDCs. These GPs were followed up by telephone by KSYOS TeleMedical Centre. 

Most frequent reasons were: no suitable patients available; GP did not need 

advice; difficulty using the system or taking the photos; lack of time and in some 

cases one GP in a group practice of multiple GPs handled all teledermatology 

cases. No quantitative results on reasons for not using teledermatology can be 

given as it was not in the scope of this article. Our conclusions can therefore only 

be generalized for GPs who are motivated to use teledermatology. 

The most prevalent diagnostic groups were eczemas, infectious diseases and 

benign tumors. Although advice against using teledermatology for pigmented 

lesions was issued, 8% of all TDCs concerned naevi and seborroic warts. All the 

TDCs where melanoma was diagnosed (0.005%) were sent for triage. In all cases, 

the dermatologist advised urgent physical referral or even gave a time slot for 

immediate referral. Recent studies by Tan et al. showed teledermatology using 

dermoscopic images in primary care is beneficial for triage and diagnostically 

reliable.22;23 The possibility of performing teledermoscopy for pigmented skin 

lesions will increase the proportion of patients selected for teledermatology. 

Teledermatology led to a 74% reduction in the number of physical referrals. A 

study within the same setting in which all patients that were due to be physically 

referred were obligatorily selected for teledermatology by protocol, i.e. there was 

no GP selection, reported a 20% reduction.14 This confirms that selection for 
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teledermatology by the GP is important for the effect of increased efficiency 

derived from teledermatology. In this study, TDCs for second opinion resulted in 

additional physical referrals, decreasing the overall reduction in the number of 

physical referrals from 74% to 68% in the general population ((26,596 – 

8,578)/26,596 *100%)). 

TDCs were performed for second opinion in 29% of the cases. These patients now 

received advice from the dermatologist and 16% of the cases were physically 

referred on the request of the dermatologist thus increasing the quality of care. 

Dermatologists responded on average to a TDC within 4.6 hours, enabling the GPs 

to include the dermatologist’s advice immediately in their treatment plan instead 

waiting the 6 – 8 weeks for a physical visit.24 The GPs stated that they learned from 

the dermatologist’s response in 85% of all TDCs performed. A significant decrease 

in TDCs per GP was observed in the first year after starting teledermatology. After 

the first year the number of TDCs stabilized. Therefore the decrease in the number 

of TDCs in the first year may be due to a combination of better selection of 

patients for TDCs and educational effect.  

Our cost evaluation had a limited focus and our results can only be generalized for 

a fully implemented teledermatology service. Primary care costs and societal costs 

(e.g. travel costs, absence of work) were not included. Initial investment costs (e.g. 

for hardware, software, training programs, full implementation, organisation as 

well as administration) were taken care of by the telemedicine provider and thus 

costs were included in an indirect way. The Diagnosis-Treatment Combination fee 

of € 192- is indicative and may be even higher as not all costs for healthcare are 

included in Diagnosis-Treatment Combination fees (e.g. real estate) and the fees 

are upgraded by individual hospitals. However, an extensive model-based study 

on costs of teledermatology including costs for the patient and society in The 

Netherlands underlines our estimate as it showed teledermatology to be cost 

effective when the prevention rate of physical referrals is over 37%.15 Our results 
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warrant a more thorough and complete economic analysis of a fully implemented 

teledermatology service. Still, we think the costs formula used in this study is 

applicable to other countries which have comparable health systems with a strong 

gatekeeper function of primary care, and also in more heterogeneous health care 

systems such as the US when an average price per diagnosis can be calculated. 

A shortcoming of this study is the absence of any follow-up data on clinical and 

management outcomes on patients who received a TDC. A randomized trial by 

Pak showed no evidence that clinical outcomes of teledermatology were any 

different compared to conventional care.25 To our knowledge the widespread use 

of teledermatology in regular practice in The Netherlands has not led to any report 

of a severe adverse event or hospitalization due to misdiagnosis or 

mismanagement. 

The patient’s perspective of whether the teleconsultation worked (or not) was not 

in the scope of this study. Acceptance of and satisfaction with teledermatology can 

however be derived from the sheer number of TDCs which is voluntary for 

patients. This finding is also confirmed in the literature which for the most part 

report high patient satisfaction and acceptance with SAF teledermatology.26-34 

This study shows that teledermatology is effective in urban densely populated 

Western Europe, in a daily practice setting, provided that patient selection for 

teledermatology is performed by the GP. Teledermatology reduces the number of 

physical referrals and has the potential to improve efficiency and quality aspects of 

care, presumably at lower costs. Considering the emergent pressure on healthcare 

in the next decades, teledermatology following GP selection should be considered 

as a possible pathway of referral to secondary care.  



Chapter 2 – Teledermatology applied following patient selection by GP in daily practice 

 

44 

Telemedicine in dermatology: evaluation of secondary and tertiary teledermatology 

Reference List 

1.  Strode SW, Gustke S, Allen A. Technical and clinical progress in 

telemedicine. JAMA 1999; 281: 1066-8. 

2.  Hailey D, Roine R, Ohinmaa A. Systematic review of evidence for the benefits 

of telemedicine. J.Telemed.Telecare. 2002; 8 Suppl 1: 1-30. 

3.  Hersh W, Helfand M, Wallace J et al. A systematic review of the efficacy of 

telemedicine for making diagnostic and management decisions. 

J.Telemed.Telecare 2002; 8: 197-209. 

4.  Perednia DA, Brown NA. Teledermatology: one application of telemedicine. 

Bull.Med Libr.Assoc. 1995; 83: 42-7. 

5.  Perednia DA, Allen A. Telemedicine technology and clinical applications. 

JAMA 1995; 273: 483-8. 

6.  Eminovic N, de Keizer NF, Bindels PJ et al. Maturity of teledermatology 

evaluation research: a systematic literature review. Br.J Dermatol. 2007; 156: 

412-9. 

7.  Eedy DJ, Wootton R. Teledermatology: A review. Br.J.Dermatol. 2001; 144: 

696-707. 

8.  Levin YS, Warshaw EM. Teledermatology: a review of reliability and accuracy 

of diagnosis and management. Dermatol.Clin. 2009; 27: 163-76, vii. 

9.  Pak HS. Teledermatology and teledermatopathology. Sem.Cutaneous 

Med.Surg. 2002; 21: 179-89. 

10.  Romero G, Cortina P, Vera E. [Telemedicine and teledermatology (II): 

current state of research on dermatology teleconsultations]. Actas 

Dermosifiliogr. 2008; 99: 586-97. 

11.  Warshaw EM, Hillman YJ, Greer NL et al. Teledermatology for diagnosis and 

management of skin conditions: A systematic review. J.Am.Acad.Dermatol. 

2010. 



Chapter 2 – Teledermatology applied following patient selection by GP in daily practice 

 

45 

Telemedicine in dermatology: evaluation of secondary and tertiary teledermatology 

12.  Whited JD. Teledermatology research review. Int.J.Dermatol. 2006; 45: 220-

9. 

13.  Wurm EM, Hofmann-wellenhof R, Wurm R et al. Telemedicine and 

teledermatology: Past, present and future. J Dtsch.Dermatol.Ges. 2007. 

14.  Eminovic N, de Keizer NF, Wyatt JC et al. Teledermatologic consultation and 

reduction in referrals to dermatologists: a cluster randomized controlled 

trial. Arch.Dermatol. 2009; 145: 558-64. 

15.  Eminovic N, Dijkgraaf MG, Berghout RM et al. A cost minimisation analysis in 

teledermatology: model-based approach. BMC.Health Serv.Res. 2010; 10: 

251. 

16.  Pak HS, Datta SK, Triplett CA et al. Cost minimization analysis of a store-and-

forward teledermatology consult system. Telemed.J.E.Health 2009; 15: 160-

5. 

17.  Whited JD. Economic analysis of telemedicine and the teledermatology 

paradigm. Telemed.J.E.Health 2010; 16: 223-8. 

18.  Central Bureau for Statistics. Centraal Bureau voor de Statistiek. Den 

Haag/Heerlen: http://www.cbs.nl website visited 09-17-2010.   

19.  National Institute for Public Health and the Environment. RIVM. Bilthoven: 

Kosten van Ziekten in Nederland 2003, versie 1.1, 

http://www.kostenvanziekten.nl website visited 09-22-2010.   

20.  Verheij, RA, Van Dijk, CE, and Abrahamse, H. Landelijk Informatienetwerk 

Huisartsenzorg. Feiten en cijfers over huisartsenzorg in Nederland. 

Utrecht/Nijmegen: NIVEL/IQ http://www.linh.nl Website visited 09-16-2010.   

21.  The Dutch Healthcare Authority. Nederlandse Zorg Autoriteit. Utrecht: DBC 

tarief applicatie http://ctg.bit-ic.nl/Nzatarieven/top.do Website visited 09-

27-2010.   



Chapter 2 – Teledermatology applied following patient selection by GP in daily practice 

 

46 

Telemedicine in dermatology: evaluation of secondary and tertiary teledermatology 

22.  Tan E, Yung A, Jameson M et al. Successful triage of patients referred to a 

skin lesion clinic using teledermoscopy (IMAGE IT trial). Br.J.Dermatol. 2010; 

162: 803-11. 

23.  Tan E, Oakley A, Soyer HP et al. Interobserver variability of teledermoscopy: 

an international study. Br.J.Dermatol. 2010; 163: 1276-81. 

24.  National Institute for Public Health and the Environment. RIVM. Bilthoven: 

Volksgezondheid Toekomst Verkenning, Nationale Atlas Volksgezondheid. 

http://www.zorgatlas.nl versie 4.1. Website visited 23 September 2010.  

25.  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: 26-30. 

26.  Bowns IR, Collins K, Walters SJ et al. Telemedicine in dermatology: a 

randomised controlled trial. Health Technol.Assess. 2006; 10: iii-xi, 1. 

27.  Collins K, Walters S, Bowns I. Patient satisfaction with teledermatology: 

quantitative and qualitative results from a randomized controlled trial. 

J.Telemed.Telecare 2004; 10: 29-33. 

28.  Kvedar JC, Menn ER, Baradagunta S et al. Teledermatology in a capitated 

delivery system using distributed information architecture: design and 

development. Telemed.J. 1999; 5: 357-66. 

29.  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. 

30.  van den Akker TW, Reker CH, Knol A et al. Teledermatology as a tool for 

communication between general practitioners and dermatologists. 

J.Telemed.Telecare 2001; 7: 193-8. 

31.  Weinstock MA, Nguyen FQ, Risica PM. Patient and referring provider 

satisfaction with teledermatology. J.Am.Acad.Dermatol. 2002; 47: 68-72. 



Chapter 2 – Teledermatology applied following patient selection by GP in daily practice 

 

47 

Telemedicine in dermatology: evaluation of secondary and tertiary teledermatology 

32.  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: 422-31. 

33.  Williams T, May C, Esmail A et al. Patient satisfaction with store-and-forward 

teledermatology. J.Telemed.Telecare 2001; 7 Suppl 1: 45-6. 

34.  Williams TL, Esmail A, May CR et al. Patient satisfaction with teledermatology 

is related to perceived quality of life. Br.J.Dermatol. 2001; 145: 911-7. 

 

 

 

 



 

 

 

 

 

Chapter 3 

 

Evaluation of accuracy and reliability of teledermoscopy 

with images taken by general practitioners during regular 

practice 

 

 

 

 

 

 

 

J.Telemed.Telecare 2013; in press. 

 

Job P van der Heijden MSc 1;3, Leonie Thijssing BSc 2, Leonard Witkamp MD PhD 3, 

Phyllis I Spuls MD PhD 1, Nicolette F de Keizer PhD 2 

 
1Department of Dermatology, Academic Medical Centre, University of Amsterdam, The Netherlands; 

2Department of Medical informatics, Academic Medical Centre, University of Amsterdam, The Netherlands; 

 3KSYOS Health Management Research, Amstelveen, The Netherlands



Chapter 3 – Evaluation of accuracy and reliability of teledermoscopy 

 

49 

Telemedicine in dermatology: evaluation of secondary and tertiary teledermatology 

Abstract 

Background: Teledermoscopy enables the general practitioner to obtain a diagnosis 

from a dermatologist by sending dermoscopic images through the internet, instead of 

physically referring the patient (in vivo). 

Objective: The aim of this study was to assess the accuracy and reliability of 

teledermoscopy with images taken by the GP in regular practice, as compared to in vivo 

dermatological examination 

Methods: Instructed GPs selected patients for teledermoscopy and took both macro and 

dermoscopic photographs (Sony Cybershot DSC-W560 (SONY, Japan) with 3Gen 

DermLite Pro II HR (3Gen, USA), epiluminesence, no flash, auto-focus, 2 megapixels) in 

real world clinical setting. Accuracy and inter-observer reliability of teledermoscopy were 

calculated for diagnostic group and management plan compared to the in vivo setting 

using Cohen’s Kappa statistic. Image quality was rated on a three-point scale. 

Results: All 108 teledermoscopy consultations sent by 13 GPs and assessed by 4 

dermatologists between February 2010 and May 2011 were included. The accuracy was κ 

0.61 on diagnostic group and κ 0.23 on management plan. The inter-observer reliability 

was κ 0.65 on diagnostic group and κ 0.36 on management plan. The image quality was 

reported as bad (36.1%), reasonable (27.7%), and good (36.1%). Cases with good quality 

images had an accuracy of κ 0.68 and a reliability of κ 0.66 on diagnostic group and 

accuracy and reliability of κ 0.42 on management plan. 

Conclusions: Teledermoscopy used in general practice had a lower accuracy and 

reliability compared to in vivo consultation. Due to its high dependence on the quality of 

the provided images, teledermoscopy can have a potential value in general practice when 

staff is properly trained in acquiring high quality dermoscopic images. 
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 Introduction 

The prevalence of melanoma continues to grow in Europe and The Netherlands.1-3 

Since the therapeutic options for metastatic melanoma are still very poor, methods 

for early diagnosis, which will have a positive effect on the prognosis, are needed. 

Dermoscopy is a technique often used by dermatologists, and increasingly in 

primary care, for early diagnosis of melanoma and other types of clinically 

suspicious skin lesions.4;5 

Dermoscopy is a non-invasive examination method often used to look at 

pigmented and non-pigmented skin lesions. A dermoscope is a lens with 10x 

magnification combined with either immersion fluid or light-emitting diode (LED) 

lighting with polarizing filters for glare reduction of the corneal layer of the skin 

allowing a clear examination of the entire epidermis and the superficial papillary 

dermis. The use of dermoscopy by trained dermoscopists increases diagnostic 

accuracy for pigmented skin lesions, especially for melanoma.6;7  

 

Table 1 - Diagnostic accuracy of dermoscopy and teledermoscopy 

Year Patients Lesions Golden Standard 
Face-to-face 
(observers) 

Teledermoscopy 
(observers) 

199912 66 66 Histo-Pathology 92% (2) 86,00 % (1) 

200013 51 55 Histo-Pathology κ 0,742 (1) κ 0,742 (1) 

200021 40 43 Histo-Pathology κ 0,740 (1) κ 0,35 – κ 0,87 (11) 

200314 - 100 Histo-Pathology 91,1 % (1) 88,8% (1) 

200416 12 12 Histo-Pathology - 83% (1) 

200620 61 - Histo-Pathology - κ 0,940 (1) 

2007*19 18 18 Face-to face - 89,00% & 94,00% (2) 

200815 - 44 Histo-Pathology κ 0,696 (1) κ 0,450 (1) 

200917 - 64 Histo-Pathology κ 0,730 (1) κ 0,660 (1) 

200923 542 542 Histo-Pathology 80,77% (1) 67,00% (1) 

201022 200 491 Face-to face - κ 0,95 (2) 

2011*18 88 113 Histo-Pathology - κ 0,840 (1) 

* Mobile teledermoscopy 
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Teledermatology, which is telemedicine applied to the field of dermatology, has 

been one of the most studied applications of telemedicine to date. Several review 

articles have shown teledermatology as diagnostically accurate and reliable for 

non-pigmented skin conditions.8-10 A recent study shows teledermatology as a fully 

integrated healthcare service provided by general practitioners (GPs) contributes 

to more efficient and cheaper healthcare.11 

Teledermoscopy consists of combining digitalized dermoscopic images with the 

technology provided by teledermatology. The concept of teledermoscopy has 

been around for some time, with early studies dating back to 1999.12 Since then 

several articles have been published on the diagnostic accuracy12-23 and 

reliability22;24-27 of teledermoscopy for pigmented and non-pigmented skin lesions. 

Some studies have reported good accuracy of teledermoscopy, comparable with 

accuracy found in face-to-face dermoscopic examination. (Table 1) The accuracy of 

teledermoscopy is mostly dependent on the observer’s (usually the dermatologist) 

level of experience.21 Studies reported moderate to good concordance between 

observers on diagnostic reliability. (Table 2)  

 

Table 2 - Diagnostic inter-observer reliability of teledermoscopy 

Year Patients Lesions Observers Inter-Observer Reliability 

200324 128 128 40 κ 0,470 - κ 0,630 

200426 73 77 11 κ 0,490 - κ 0,880 

200725 18 465 2 κ 0,584 

201022 200 491 2 κ 0,920 

201027 206 979 5 κ 0,440 - κ0,930 

 

Teledermoscopy enables a diagnostic tool for clinically suspicious skin lesions to 

be used in the general practitioner’s practice. A recent study by Lim et al. reported 

on the first completely implemented and reimbursed teledermoscopy triage 

service for skin lesions.28 Instead of a live visit, patients could be referred to a 

commercially run virtual lesion clinic. Results showed 88% of referrals to the 
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dermatologist could be prevented and two-thirds faster access to a screening 

clinic for the teledermoscopy patient group.  

However, most studies on accuracy and reliability have taken place in a lab setting 

with a clinical photographer or a highly skilled dermoscopist with experience in 

taking dermoscopic images. As high quality measurements are an important factor 

in the success of any teleconsultation service, the aim of this study was to assess 

the accuracy and reliability of teledermoscopy with images taken by GPs applied 

during regular practice. 

 

Methods 

Teledermoscopy process 

A Sony Cybershot DSC-W560 (SONY, Japan) was used for all macro images of the 

lesions (camera setting: no flash, auto-focus, 2 megapixels, resolution 2048x1536, 

72 DPI, JPEG compression: best). For all dermoscopic images (epiluminesence, no 

flash, auto-focus, 2 megapixels) a 3Gen DermLite Pro II HR (3Gen, USA) with 

adapter kit for the Cybershot camera was used. The store-and-forward 

TeleDermatology Consultation System (KSYOS TeleMedical Centre, The 

Netherlands) was used for all teleconsultations.11 This system is part of a 

telemedicine platform that, over the last 7 years, has been used by approximately 

3.500 GPs in The Netherlands for teledermatology and also in numerous other 

fields such as teleophthalmology, telepulmonology and telecardiology. The 

platform integrates with GP information systems by means of single sign-on 

solutions and outcome reports. 
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Figure 1 – A teledermoscopy consultation 

 

All participating GPs received an onsite training course of one hour in using the 

teledermatology system and the camera and how to apply the dermoscope in 

order to obtain a high quality image. During each teleconsultation the following 

information was recorded: patient identification information, medication, patient 

history specified to dermato-oncology (patient and family history of skin cancer (a) 

non-melanoma and b) melanoma), location of the lesion, recent changes in the 

lesion, sun exposure in hours last 3 months, estimated number of moles and skin 

type (Fitzpatrick scale)), up to 4 images and the questions posted to the 

dermatologist. Patient history and questions were free text. (Figure 1) It was 

recommended that 4 images of the lesion (1 overview, 1 macro, 2 dermoscopic) 

were included. 
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The dermatologists were required to answer a teledermoscopy consultation within 

2 working days. For comparison with in vivo examination by a dermatologist, all 

patients who had a teledermoscopy consultation were also referred to the local 

dermatologist (who was not necessarily the teledermatologist). A histopathological 

examination was not mandatory, but depended on the decision of the treating 

dermatologist during the in vivo consultation. As this decision was a standard care 

process independent of teledermoscopy and extra costs for the patient were 

associated with histopathology, it could not be made mandatory. For those 

patients who did receive histopathological examination the final diagnosis was 

collected. The time between the teledermoscopy consultation and in vivo 

consultation was dependent on the waiting period for the local dermatologist, but 

was not more than 2 weeks. 

 

Inclusion criteria 

All dermatologists that participated in this study had a minimum of 5 years 

experience of dermoscopy and 3 years experience of regular teledermatology. All 

GPs who participated had a minimum of three years experience using regular 

teledermatology, but no experience with dermoscopy prior to this study. The 

participating GPs selected all consecutive patients that presented with a 

(pigmented) skin lesion and that were, in the GP’s opinion, suitable for a 

teledermoscopy consultation. Urgent cases were excluded as KSYOS policy 

instructs GPs to not use teleconsultation in case of urgency. Patients gave informed 

consent for the teledermatology consultation and its use for research purposes. 

 

Statistics  

Both accuracy and reliability were calculated using Cohen’s Kappa statistics.29 

Interpretation of Kappa values follows κ < 0 as indicating no agreement and κ 0.00 

– κ 0.20 as slight, κ 0.21 – κ 0.40 as fair, κ 0.41 – κ 0.60 as moderate, κ 0.61 – κ 0.80 
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as substantial, and κ 0.81 – κ 1.00 as almost perfect agreement.30 Power analyses 

for an intraclass Kappa test using the following parameters: 0.05 significance level, 

2-sided test, 0.70 proportion successes, alternative agreement 0.80, null 

hypothesis agreement 0.40, power at 80% resulted in a sample size of 107 cases.   

 

Accuracy 

All teledermoscopy consultations were assessed by four independent 

dermatologists, one of whom reported on the initial teleconsultation and three at a 

later time. Each provided a diagnosis blinded to the diagnosis of the other 

dermatologists and the three latter dermatologists also provided a management 

plan. The management plan consisted of four options: no treatment, excision, 

cryotherapy or topical medication. All diagnoses (in vivo, histopathologic and 

teledermatologic) were assigned to an aggregated diagnosis group 

(categorization shown in Table 3) based on consensus decision by three of the 

authors (PS (dermatologist), LW (non-practicing dermatologist), JH (medical 

informatician). Diagnostic accuracy was calculated based on the outcome of the 

diagnosis group for all four teledermoscopy assessments compared to the in vivo 

assessment. Where histology was available it was compared with the four 

teledermoscopy assessments and the diagnostic accuracy of the in vivo 

assessment. Management accuracy was calculated between the teledermoscopy 

assessments provided by the latter three dermatologists and the in vivo 

assessment. 

 

Inter-observer Reliability 

Inter-observer reliability (agreement between observers) was calculated between 4 

dermatologists on the outcome of diagnosis group and between 3 dermatologists 

on management plan.  
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Image quality 

The two most experienced dermatologists (> 20 years of practice) of the four who 

assessed the teleconsultations, independently rated the quality of the images 

provided in each teledermoscopy consultation on a 3-point scale (bad, 

reasonable, good). If ratings differed per case, the lowest quality rating was used. 

 

Results 

Between February 2010 and May 2011 a total of 108 teledermoscopy 

consultations were performed by 13 GPs and reported by 4 dermatologists. The 

teleconsultations concerned 105 patients (3 patients had two lesions) with an 

average age of 46 years (median: 47, min: 6, max: 84) and consisted of 54.6% 

females (n=59). The number of excluded patients due to urgency is not known. 

Four images were added in 83 teledermoscopy consultations, three, two and one 

image(s) in 17, 7 and 1 teledermoscopy consultation(s), respectively. 

Of the 108 lesions diagnosed through teleconsultation, 76 were seen in vivo (70%). 

Table 3 shows the number of cases per in vivo diagnosis. The in vivo diagnosis was 

not available for the other 32 lesions because of various reasons: patient did not 

go to the dermatologist (n=25), patient moved away (n=6), GP did excision (n=1). 

A histopathological diagnosis was made for 36 lesions (33%), of which 35 also had 

a known in vivo diagnosis.  

 

Accuracy 

Kappa concerning teledermoscopic diagnosis and histopathological diagnosis 

ranged between κ 0.41 – κ 0.63, kappa concerning the teledermoscopic diagnosis 

and the in vivo diagnosis between κ 0.55 – κ 0.73. Kappa between in vivo 

diagnosis and histopathological diagnosis was κ 0.90. The Kappa between 

teledermoscopic management plan and in vivo management plan ranged 
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between κ 0.19 – κ 0.29. Histopathology diagnosed 7 cases as skin cancer (2 

melanoma, 5 non-melanoma skin cancers); concordance of management plan for 

these 7 patients was 100%. All Kappa values are shown in Table 4. 

 

Table 3 –Diagnostic group categorization used (number diagnosed in vivo) 

Benign melanocytic pigmented 
lesions  (n=45) 

Benign vascular 
lesions  (n=4) 

Non-pigmented 
lesions  (n=20) 

Melanoma skin 
cancer  (n=3) 

Non melanoma 
skin cancer  (n=4) 

Atypical / Dysplastic naevus 3 Angioma senilis 1 
Actinic keratosis 
*^ 

3 
Amelanotic 
melanoma 

0 BCC 3 

Congenital naevus 1 Haemangioma 3 
Benign lichenoid 
keratosis * 

0 
Melanoma / 
Lentigo maligna 
melanoma 

3 
Morbus Bowen 
^ 

1 

Ephelide 0 Venous lake 0 Comedo 1 
Melanoma in situ / 
Lentigo maligna 

0 Pigmented BCC 0 

Lentigo solaris / senile / 
benigna / simplex 

5  
Dermatofibroma / 
Histiocytoma * 

3  SCC 0 

Melasma 1  
Foliculitits / 
Furuncle 

0   

Mongolian spot 0  
Hyperthrophic 
scar 

1   

Naevus naevocellularis 
(junction, compound, halo, 
papillomatosis, blue, spitz) 

34  Impetigo 1   

Physiological pigmentation 1  
Insect bite / 
Culicosis 

1   

Post inflamm. 
hyperpigmentation 

0  
Pityriasis 
lichenoides 

0   

Reed naevus / Spindle cell 
naevus / Epithelioid 

0  
Urticaria 
pigmentosa 

1   

   Verruca vulgaris 0   

   

Verrucae 
seborroicae / 
Keratosis 
seborroica * 

9   

* Can also be categorized as pigmented  

^ Can also be categorized as skin carcinoma in situ, this category was not used in this study 
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Table 4 – Accuracy and Inter-rater Reliability of teledermoscopy 

Accuracy 
Overall 

 
PA - IV 

(n=35) 

PA - TD1 

(n=32) 

PA - TD2 

(n=35) 

PA - TD3 

(n=35) 

PA - TD4 

(n=35) 

IV - TD1 

(n=68) 

IV - TD2 

(n=76) 

IV - TD3 

(n=74) 

IV - TD4 

(n=75) 
Diagnostic 

group 
κ 0,90 κ 0,52 κ 0,41 κ 0,63 κ 0,53 κ 0,59 κ 0,55 κ 0,73 κ 0,56 

Management - - - - - - κ 0,29 κ 0,20 κ 0,19 

Good image quality 

 
PA - IV 

(n=7) 

PA - TD1 

(n=7) 

PA - TD2 

(n=7) 

PA - TD3 

(n=7) 

PA - TD4 

(n=7) 

IV - TD1 

(n=23) 

IV - TD2 

(n=23) 

IV - TD3 

(n=23) 

IV - TD4 

(n=23) 
Diagnostic 

group 
κ 1,00 κ 0,78 κ 0,56 κ 1,00 κ 0,53 κ 0,63 κ 0,60 κ 0,77 κ 0,73 

Management - - - - - - κ 0,45 κ 0,47 κ 0,34 

Reasonable image quality 

 
PA - IV 

(n=9) 

PA - TD1 

(n=10) 

PA - TD2 

(n=10) 

PA - TD3 

(n=7) 

PA - TD4 

(n=10) 

IV - TD1 

(n=21) 

IV - TD2 

(n=21) 

IV - TD3 

(n=21) 

IV - TD4 

(n=21) 
Diagnostic 

group 
κ 0,65 κ 0,47 κ 0,35 κ 0,22 κ 0,58 κ 0,57 κ 0,70 κ 0,72 κ 0,62 

Management - - - - - - κ 0,44 κ 0,09 κ 0,24 

Bad image quality 

 
PA - IV 

(n=19) 

PA - TD1 

(n=19) 

PA - TD2 

(n=19) 

PA - TD3 

(n=19) 

PA - TD4 

(n=19) 

IV - TD1 

(n=26) 

IV - TD2 

(n=30) 

IV - TD3 

(n=29) 

IV - TD4 

(n=29) 
Diagnostic 

group 
κ 1,00 κ 0,22 κ 0,36 κ 0,60 κ 0,47 κ 0,37 κ 0,34 κ 0,55 κ 0,40 

Management - - - - - - κ 0,01 κ 0,16 κ 0,01 

Reliability 
Overall 

 
TD1 - TD2 

(n=99) 

TD1 - TD3 

(n=98) 

TD1 - TD4 

(n=100) 

TD2 - TD3 

(n=105) 

TD2 - TD4 

(n=106) 

TD3 - TD4 

(n=104) 
Diagnostic 

group 
κ 0,69 κ 0,63 κ 0,56 κ 0,78 κ 0,64 κ 0,62 

Management - - - κ 0,31 κ 0,38 κ 0,38 

Good image quality 

 
TD1 - TD2 

(n=39) 

TD1 - TD3 

(n=39) 

TD1 - TD4 

(n=39) 

TD2 - TD3 

(n=39) 

TD2 - TD4 

(n=39) 

TD3 - TD4 

(n=39) 
Diagnostic 

group 
κ 0,65 κ 0,79 κ 0,48 κ 0,78 κ 0,60 κ 0,66 

Management - - - κ 0,33 κ 0,35 κ 0,57 

Reasonable image quality 

 
TD1 - TD2 

(n=29) 

TD1 - TD3 

(n=29) 

TD1 - TD4 

(n=29) 

TD2 - TD3 

(n=30) 

TD2 - TD4 

(n=30) 

TD3 - TD4 

(n=30) 
Diagnostic 

group κ 0,83 κ 0,60 κ 0,77 κ 0,69 κ 0,67 κ 0,54 

Management - - - κ 0,22 κ 0,36 κ 0,05 

Bad image quality 

 
TD1 - TD2 

(n=31) 

TD1 - TD3 

(n=31) 

TD1 - TD4 

(n=32) 

TD2 - TD3 

(n=37) 

TD2 - TD4 

(n=37) 

TD3 - TD4 

(n=36) 
Diagnostic 

group κ 0,59 κ 0,42 κ 0,39 κ 0,83 κ 0,69 κ 0,65 

Management - - - κ 0,34 κ 0,41 κ 0,49 

Teledermoscopic diagnosis (TD), Histopathological diagnosis (PA), In vivo diagnosis (IV) 
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Inter-observer Reliability 

The Kappa for the 4 observers on the outcome diagnostic group ranged between 

κ 0.56 – κ 0.78, the Kappa for 3 observers on the outcome management plan 

between κ 0.31 – κ 0.38. The Kappa values are shown in Table 4. 

 

Image quality 

The image quality was reported as bad (36.1 %), reasonable (27.8 %), and good 

(36.1 %). Accuracy for the teleconsultations with a good image quality rating 

between teledermoscopic diagnosis and histopathological diagnosis ranged 

between κ 0.53 – κ 1.0. Kappa between the teledermoscopic diagnosis and the in 

vivo diagnosis ranged between κ 0.53 – κ 0.77. Kappa between in vivo diagnosis 

and histopathological diagnosis was 1.00. The Kappa between teledermoscopic 

management plan and in vivo management plan was κ 0.34 – κ 0.47. (Table 4) 

Reliability for teleconsultations with rated good image quality on the outcome 

diagnostic group ranged between κ 0.48 – κ 0.79 and on the outcome 

management plan κ 0.33 – κ 0.57. (Table 4) 

Kappa scores for bad and reasonable image quality are also displayed in Table 4. 

 

Discussion 

The aim of this study was to assess whether teledermoscopy can be equally 

accurate and reliable compared to in vivo consultation when images are taken by 

the GP during regular practice. The results showed a moderate diagnostic 

accuracy, a moderate diagnostic reliability, fair management accuracy and 

management reliability. An important outcome was that diagnostic and especially 

management accuracy scored higher in cases with good quality photos. 

The diagnostic accuracy was lower than outcomes of studies in which 

dermatologists or highly trained nurses provided the dermoscopic images. (Table 
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1) Management plan accuracy in other studies was higher (κ 0.70, κ 0.6825 and 

concordance  of 73.9%23) than reported in this study. A limitation on the accuracy 

estimation is the incomplete in vivo diagnoses due to patients not visiting the 

dermatologist after the physical referral. For 70% (n=76) of the cases an in vivo 

diagnosis was available, and histopathology diagnosis was available in 33% 

(n=36). There is a risk of bias (type 1 error), as the most probable cause that most 

patients did not go to the in vivo assessment was because their complaints had 

ceased or because they were adequately reassured (telediagnosis for these 32 

cases with no in vivo assessment were melanocytic naevus (n=19), seborrhoeic 

keratosis (n=11), 1 lentigo, and 1 mongolian spot). In vivo assessment of 

specifically these more simple cases might have improved the accuracy. Few other 

studies that have been based on more than 100 included cases cannot be 

compared with our results as the images in those studies were all gathered in 

either a lab setting (by the researchers) or by a dermoscopic nurse.22-24;27 Although 

no significant conclusions on the outcome of accuracy could be made, our findings 

do underline the hypothesis that getting a high accuracy from dermoscopy 

applied in regular general practice is more difficult compared to other settings. 

The diagnostic reliability is comparable to the higher end of reported reliability 

outcomes in teledermoscopy studies. (Table 2) Management plan reliability has 

been reported in one other study as moderate (κ 0.58)25 and is thus better than in 

our own study. However, results on reliability (and maybe even accuracy when 

compared to in vivo) may not entirely be ascribed to teledermoscopy, as in vivo 

diagnosis and management of skin lesions can differ among dermatologists as a 

result of different definitions of terms, lack of consensus guidelines, diagnostic drift 

and different perspectives on treatment. In contrast with teledermatology and 

teledermoscopy, literature on clinical inter-rater reliability in dermatology is scarce. 

Results found on reliability of clinical examination are comparable to our 

own.15;31;32  
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In this study seven cases were high-risk patients (diagnosed with skin cancer). In 

these cases diagnostic and management accuracy was 100%. Other studies also 

show accurate diagnosis and management of high risk patients12;13;21;25;26, but 

there are also examples of false negatives.17;23  

Image quality was rated as good in only just over a third of the cases. This result 

shows clearly that taking a good quality dermoscopic image was difficult for the 

GPs participating in this study. Several reasons have been reported by 

participants: Lack of time: GP practices were generally busy and overloaded, thus 

taking the time to take proper dermoscopic images could have been difficult. Lack 

of skills: GPs did receive training in the use of the equipment, but since suitable 

patients for inclusion did not present themselves on a daily basis, skills were lost 

over time. Equipment issues: GPs reported failing/empty batteries of the camera 

and the dermascope, most likely because of large intervals between uses. In 

addition, difficulties with attaching and detaching the adapter and focussing the 

camera with the adapter attached were reported. This study did not make a 

distinction between image quality of macro clinical images and dermoscopic 

images. In future research it is recommended to add this distinction as the clinical 

image can provide at least equivalent information for the diagnosis.18 

As melanoma skin cancer has a high mortality rate, the following issues merit 

particular attention before starting to practice teledermoscopy (and require 

regular reassessments): training the doctors (both GPs and dermatologists), quality 

of the equipment, and as a result quality of the acquired images. Regular training 

sessions could be organized by the local dermatologists or by the telemedicine 

provider. To stimulate participation, the training program should be accredited for 

CME credits. Automatic peer review could be implemented in the telemedicine 

system by having dermatologists anonymously assess image quality and feedback 

sent to the GPs. 
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In cases where a good quality image was reported, accuracy increased compared 

to the overall results in this study and vice versa for cases with bad image quality. 

The higher accuracy found in cases with good quality images is comparable to 

other research in which conditions for image quality were considerably better due 

to well-trained staff and frequent repetition (Table 1). This result underlines the 

notion that teledermoscopy (and consequentially all teleconsultations services) are 

highly dependent on a good quality measurement (i.e. clinical/dermoscopic 

image, spirogram, ECG). Next to image quality, the number of (dermoscopic) 

images presented per case, as well as the completeness and correctness of the 

patient history could have had an effect on the results. Patient history has not been 

taken into account in this study. Incompleteness of images was not rated 

separately, as the rating was done for the overall set of images per case including 

incompleteness.  

 

Conclusions 

This study is, to the authors’ knowledge, the first to report on both diagnostic 

accuracy and reliability of teledermoscopy applied in a real world general practice 

setting. Our findings provide valuable insights in the use of dermoscopy during 

regular primary care. When teledermoscopy is used in general practice under the 

conditions described in this study, it has mediocre image quality leading to an 

overall lower accuracy and reliability compared to in vivo examination. However, 

high accuracy and reliability was and can be achieved under the right 

circumstances: both clinical and telemedical examination can only be accurate and 

reliable if measurements are of a sufficiently high quality to be suitable for 

assessment. Therefore, teledermoscopy can have a potential value in general 

practice if staff are properly trained in acquiring high quality dermoscopic images. 
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Abstract  

Objective: Telemedicine is becoming widely used in healthcare. Dermatology, because 

of its visual character, is especially suitable for telemedicine applications. Most common is 

teledermatology between general practitioners and dermatologists (secondary 

teledermatology). Another form of the teledermatology process is communication 

amongst dermatologists (tertiary teledermatology). The objective of this systematic review 

is to give an overview of studies on tertiary teledermatology with emphasis on the 

categories of use. 

Methods: A systematic literature search on tertiary teledermatology studies used all 

databases of the Cochrane Library, MEDLINE (1966 - November 2007) and EMBASE (1980 

November 2007). Categories of use were identified for all included articles and the 

modalities of tertiary teledermatology were extracted, together with technology, the 

setting the outcome measures and their results. 

Results: The search resulted in 1377 publications of which 11 were included. Four 

categories of use were found: getting an expert opinion from a specialized, often 

academic dermatologist (6/11), resident training (2/11), continuing medical education 

(4/11) and second opinion from a non-specialized dermatologist (2/11). Three modalities 

were found: a teledermatology consultation application (7/11), a website (2/11) and an 

email list (1/11). The majority (7/11) used store-and-forward and 3/11 used store-and-

forward and real-time. Outcome measures mentioned were learning effect (6), costs (5), 

diagnostic accuracy (1), validity (2) and reliability (2), patient and physician satisfaction (1) 

and efficiency improvement (3). 

Conclusion: Tertiary teledermatology’s main category of use is getting an expert opinion 

from a specialized, often academic dermatologist. Tertiary teledermatology research is still 

in early development. Future research should focus on identifying the scale of tertiary 

teledermatology and on what modality of teledermatology is most suited for what 

purpose in communication among dermatologists. 
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Introduction 

In the last decade, telemedicine has become widely used in healthcare. Its ability 

to provide care to remote regions and to consult specialists has proven to be an 

efficient and cost effective addition to the medical process.1  

The most common form of the teledermatology process is digital communication 

between general practitioners and dermatologists.2-4 This is referred to as 

secondary teledermatology. Another form of the teledermatology process is 

digital communication amongst dermatologists, referred to as tertiary or 

specialized teledermatology. In a recent systematic review the maturity of 

evaluation studies conducted in teledermatology was summarized5, however no 

distinction was made between secondary and tertiary teledermatology. Having 

only been mentioned very briefly in reviews, it is not clear what its value is.3;6 

The objective of this systematic review is to give an overview of studies on tertiary 

teledermatology with emphasis on the categories of use, in other words, for what 

purposes tertiary teledermatology is used. Categories of use for tertiary 

teledermatology are, e.g., training of residents, continuing medical education 

(CME) and expert opinion. Second, it describes the modality, technology, setting, 

outcome measures and results of the studies. Third, we were interested in whether 

tertiary teledermatology showed differences compared to secondary 

teledermatology on modality, technology and outcome measures. 

 

Background 

Dermatology is most suitable for the use of telemedicine applications, because of 

its visual character. Two technologies of teledermatology have been developed: 

real-time (RT) and store-and-forward (SAF). In RT teledermatology, which is time 

and place dependent, a live video-link between the patient accompanied by a care 

professional (e.g. general practitioner, dermatology-trained nurse) and the 
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dermatologist is created, allowing the dermatologist to interact directly with the 

health provider and the patient. SAF teledermatology uses digital images of the 

patient combined with textual information. These digital consults are sent to and 

reviewed by a dermatologist and an answer is provided to the referring clinician or 

patient. SAF is time and place independent. For both SAF as RT, the diagnostic 

reliability and accuracy of teledermatology are comparable to live visits.1 

 

Methods 

Search Strategy 

A systematic literature search was performed to select any study on tertiary 

teledermatology using the following databases: MEDLINE (1966 - November 

2007), EMBASE (1980 - November 2007), all databases of the Cochrane Library. 

The following search query was used for the MEDLINE and EMBASE databases, 

without limitations on the year of publication or the language: 

  

("Medical Records Systems, Computerized"[Mesh] OR teledermat* OR telemedicine OR 

teleconsult* OR e-health OR electronic mail) AND (dermatol* OR skin*) 

 

For the search in the Cochrane Library the keywords ‘medical records systems’ and 

‘electronic mail’ were left out as the search results including these keywords were 

to broad and not on topic. 

In addition, SCOPUS was used to find the publications that cite one or more of the 

references of the recently published systematic review by Eminovic et al.5 

Duplicates were excluded. As we were interested in all kind of articles on tertiary 

teledermatology, we did not exclude any specific study type or publication type. 

Besides original research, comments, letters and editorials could be included. 

Conference proceedings and errata were excluded. 
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Selection Process 

In the first step, a title scan, references were included if one of the words 

‘teledermatology’, ‘dermatol*’, ‘skin*’ was found in the title. References with the 

word ‘telemedicine’ in the title were only included if no specialty (other than 

dermatology) was mentioned in the title.  

In the second step, titles and abstracts were scanned and included if specialist-to-

specialist communication using teledermatology was mentioned. All references 

without an abstract in the database were subject to a second title scan. These 

references were only included if the title included the word ‘teledermatology’. 

In the third step, the full text of the included references were read and were 

included if the main subject of the article was the use of teledermatology between 

a dermatologists, or a dermatology resident and a specialized dermatologist. If the 

referrer was a primary care physician or specialist other than a dermatologist, the 

article was excluded.  

 

Data extraction and Analysis 

Categories of use were identified for all included articles, and the modalities (the 

format that is used: website with forum, email list or specific teledermatology 

software package) of tertiary teledermatology were extracted. 

Data was extracted on the technology (SAF or RT), the setting (national or 

international, type and number of participants, number of cases), in case of an 

evaluation the outcome measures used (diagnostic accuracy, diagnostic reliability, 

image quality, efficiency improvement, costs, patient satisfaction, physician 

satisfaction and learning effect) and, if available, their results. 

Two main study designs were distinguished: descriptive studies (describes an 

occurrence by its parameters) and analytic studies (examines (causal) associations). 

We subdivided the analytic studies in intervention studies (researcher intervenes 
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on one or more factors to study its effects) and observational studies (researcher 

does not intervene, only observes and records all results).  

It was determined whether meta-analysis was possible based on the homogeneity 

of the included studies. 

Two reviewers (JvdH, PhS) checked the second and third step of the selection 

process independently, as well as the data extraction. In case of disagreement, 

discussion was used to reach consensus. 

 

Results 

Search Strategy 

The search resulted in 667 references from MEDLINE and 214 references from 

EMBASE. The search in the Cochrane Library resulted in 68 references. With 

SCOPUS we found 818 references citing the reference list of the systematic review 

by Eminovic et al.5 The total amount of references found was 1767. After removal 

of duplicates, a total of 1377 remained. 

 

Selection Process 

The selection process is summarized in Figure 1. After all the selection steps, 10 

full text articles and 1 letter were included. Most articles (n=20) were excluded 

because no teleconsultations to a dermatologist were made. Fifteen articles were 

excluded because the referring clinician worked in primary care. 
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Figure 1: Selection process 

 

 

 



Chapter 4 – Tertiary teledermatology: a systematic review 

 

75 

Telemedicine in dermatology: evaluation of secondary and tertiary teledermatology 

Data Extraction and Analysis 

Data was extracted from 11 articles.7-17 Five studies were observational.7;14-17 Six 

studies were analytic, one was a controlled intervention study13, and the other five 

were descriptive studies.8-12 No randomized controlled trials were found. 

The studies were clinically very heterogeneous and mostly qualitative which 

hampers a meta-analysis or any other quantitative analysis.  

Table 1 describes per modality the category of use, in which setting the 

teledermatology system was used, the technology, the number of participants and 

the number of cases. 

 

Table 1: Per modality, the category of use, technology and setting 

 No. 
Category of 
use 

Technology 
Setting 
(# of countries)  

Participants 
Patients
/ Cases 

Website 
10;12;14 

2 

Expertise/CME SAF International (45) 384 members 783 

Expertise SAF International (33)  189 members 9 

Email list 
9 

1 
Second 
opinion/CME 

SAF 
International 
(>52) 

>1000 members 
Not 
Available 

Teledermatology 
application 
7;11;13;15-17 

7 

Training SAF National (USA) 12 dermatologists 61 

Training SAF National (USA) Not Available 
Not 
Available 

CME SAF National (USA) 900 dermatologists 
Not 
Available 

Expertise/CME SAF & RT 
National 
(Switzerland) 

25%-30% of general 
dermatologists & all 
academic hospitals 

Not 
Available 

Expertise SAF & RT International (2) Not Available ~30 

Expertise SAF International (2) 6 dermatologists 33 

Expertise SAF & RT International (?) 12 dermatologists 122 

Other 
8 

1 
Second 
opinion 

Not 
Available 

National 
(Germany) 

84 dermatologists 
Not 
Available 
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Categories of use 

Based upon the included articles, four categories of use of tertiary 

teledermatology were identified: 

1. Expertise, where advice is sought from a dermatologist specialized in a 

specific field, was seen most. Lozzi et al. showed the additive value of 

specialized teleconsulting, since in 30.3% of the cases the correct diagnosis 

was made through teledermatology with a specialized dermatologist, while 

the live consultation with a dermatologist was errorous.13 Another study 

used teledermatology between a regional dermatology centre in Africa and 

a Swiss university dermatology department.17 Other studies describe similar 

use of teledermatology to contact specialized.7;11;12;14  

2. Continuing medical education was seen in four articles. Through internet 

fora, bulletin boards or email lists, dermatologists could learn and benefit 

from the work done by others in their field. Several initiatives for this 

purpose date back to the DERM/INFONET system developed in 1988.10 

More recent examples are Dermanet, a Swiss communication suite used by 

all academic hospitals in Switserland11, Virtual Grand Rounds in 

Dermatology, an American website with just under 200 international 

participants12 and RxDerm-L, an email discussion group with over a 

thousand subscribers world-wide.9 

3. Supervision of residents through teledermatology in training programs. At a 

medical centre in New York dermatology residents in the urgent care clinic 

performed examinations without an attending physician present. 

Supervision was established through a SAF teledermatology system.15 

4. Second opinion, where advice is sought from a non-specialized 

dermatologist, was seen in on article. By use of the email list discussion 

group, dermatologists could not only get advice from specialized 

dermatologists, but also other non-specialized dermatologist could offer 
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their opinion.9 Furthermore, a survey amongst dermatologists in private 

practice showed that 59% of the respondents do prefer teledermatology as 

the way of communication amongst each other. Eighty-two percent of the 

respondents intended to use teledermatology to communicate with 

dermatology clinics.8  

 

Modality, Technology and Setting 

The modality of the teledermatology systems varied, six used a teledermatology 

consultation system, which uses either web-based system or a software package 

with connection to the Internet to provide secured communication. Two used 

websites with a forum or bulletin board dermatologists could visit to look up 

information, view interesting cases and post questions, and one used an email list 

discussion group in which all subscribers could participate.  

The majority (7/11) of the studies used SAF only. Three studies used SAF as well as 

RT, although no comparisons were made between the two technologies in any of 

these studies. None of the studies only used RT. In one study, it was not clear what 

technology was used. 

The setting, number of participating dermatologists and the number of cases 

included in the study can be found in Table 1. 

 

Outcome Measures and Results 

As most study designs had a descriptive or observational nature, their outcome 

measures and results had a descriptive nature. The outcome measures most often 

mentioned in the studies were learning effect and costs (Table 2). Learning effect 

was not measured in a quantitative way, but the studies qualitatively described that 

a learning effect was experienced by the participants through, for example, the 

refreshing of old knowledge and the sharing of new concepts9, a dermatological 

quiz10 and the presentation and discussion of difficult cases.7;11;14;17 Cost aspects 
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were mentioned in 5 studies. No study performed a cost analysis, The studies only 

reported the costs of development or how the projects were funded.9;12;14;15;17  

 

Table 2: Prevalence of outcome measures in included studies 

Outcome measure # of studies 

Learning Effect 6 

Costs 5 

Image Quality 3 

Efficiency Improvement 3 

Diagnostic Validity 2 

Diagnostic Reliability 2 

Diagnostic Accuracy 1 

Patient Satisfaction 1 

Physician Satisfaction 1 

 

Diagnostic accuracy, validity and reliability, were measured in four studies. 

Diagnostic accuracy was measured by comparing telediagnosis to 

histopathological diagnosis and resulted in a 78.8 % accuracy rate in 

teledermatology.13 Two studies reported that diagnostic validity was not ensured 

since expert criteria were not defined and therefore every person could actively 

participate without any validation of their expertise.9;14 One study reported that 

diagnostic reliability was not measurable as no independent dermatologists had 

diagnosed the cases.13 One study reported a 96% diagnostic concordance rate. 

However, the study was directed to proof teledermatology could be used to 

supervise residents and the teledermatologist therefore already knew the 

diagnosis made by the resident prior to making their own diagnosis.15  
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Patient and physician satisfaction were both reported once. In the study in which 

patient satisfaction was measured, it was the sole focus of the study. Satisfaction 

was measured by means of a survey. The satisfaction reported was high (93% of 

respondents were satisfied).16 Referring physician satisfaction was measured 

through a rating provided by physicians asking for a teleconsult. The rating 

reported was 3.9 out of 10 but the measurement scale and its meaning were not 

reported. The receiving physicians were said to be satisfied with the system, but no 

quantitative data or measurement methods were reported in this study.15  

Efficiency improvement (preventable referrals, better triage, less time spent per 

patient) was reported in three studies. Two studies reported that efficiency 

improvement could not be found15;17, one study reported that teledermatology 

could add value to the management of challenging skin diseases, but no 

specification of what the added value encompasses was given.13 

 

Comparison with secondary teledermatology 

The modalities used in secondary teledermatology are the same as are used in 

tertiary teledermatology. No comparison could be made as no review of the 

different modalities in secondary teledermatology exists. 

In tertiary teledermatology all studies used SAF (n=10, one could not be 

determined) and some also used RT (n=3). Store-and-forward and real-time are 

used in 63 % and 29 % respectively in secondary teledermatology studies.5  

Compared to secondary teledermatology, we see few studies on diagnostic 

accuracy and reliability outcome measures in tertiary teledermatology. Only in 4 

studies diagnostic accuracy, validity and reliability were tested. Recent reviews 

show diagnostic accuracy to be the most often used outcome measure to evaluate 

secondary teledermatology1;5 and one would expect this to be high in tertiary 

teledermatology as well. An explanation could be that because of the positive 

findings in secondary teledermatology on diagnostic accuracy and reliability, it is 
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assumed that the same quality can be found in tertiary teledermatology as well. 

Efficiency and satisfaction were not reported on in most tertiary teledermatology 

studies. In secondary teledermatology, satisfaction (doctor and patient) has been a 

subject of half the studies found in a recent review.5 Physician satisfaction with a 

new tool like teledermatology is very important; the success of a new system 

heavily depends on the support of the physicians who are the potential users of 

the system.18 

 

Discussion  

Tertiary teledermatology’s main category of use is getting an expert opinion from a 

specialized, often academic dermatologist. Other categories of use are resident 

training, continuing medical education and second opinion form a non-specialized 

dermatologist. Three modalities have been presented, most used was a 

teledermatology consultation application, which uses the Internet to transfer the 

data. 

The value that teledermatology adds to communication between dermatologists 

can be seen in several aspects, one major aspect is improved accessibility to 

specialized dermatologists leading to prevented referrals and shortened waiting 

lists. Secondary teledermatology has been broadly introduced in the Dutch 

healthcare system with approximately 50% of the general practitioners in The 

Netherlands using teledermatology. One randomized controlled study reports a 

reduction of 20% of physical referrals to the dermatologist due to 

teledermatology.19 However, in this study, the general practitioner performed no 

selection for teledermatology; all dermatological patients were subjected to 

teledermatology. A prevention of 53% is reported in another study where the 

general practitioner selects patients for teledermatology.20 These numbers could 

also apply to tertiary teledermatology. 
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Other benefits are easier international cooperation and sharing of knowledge 

more possibilities for training of residents and medical students and a more secure 

and structured way of communicating medical data. Overall, tertiary 

teledermatology seems to follow the same development track as secondary 

teledermatology has; SAF is more used than RT, there are mainly pilot studies 

being performed and cost analyses prove to be difficult to perform. Unfortunately, 

rigorous studies evaluating the benefits of tertiary teledermatology are lacking. 

There are several shortcomings to this review. First, the search in the Cochrane 

library was done with a smaller search strategy as compared to the searches 

performed in the MEDLINE and EMBASE databases. Therefore it might be possible 

that some articles were not found. We looked at 50 randomly selected references 

from the original search in Cochrane and found no articles that met the inclusion 

criteria of step 1. Second, because of the lack of intervention studies found, the 

reported outcome measures are not as solid as outcome measures would be in 

studies with an experimental setting. In the descriptive and observational studies 

the outcome measures reported were more a qualitative description of the 

parameters than a quantitative measurement. And third, it is likely that this review 

underestimates the use of tertiary teledermatology going on in practice, since 

many teledermatology projects are implemented without any coverage in 

literature.  

Future research should focus on identifying the scale of tertiary teledermatology 

further by e.g. a prospective survey among dermatologists. Furthermore, to use 

the full potential of tertiary teledermatology, we must gain a better understanding 

of what type of teledermatology to apply in a certain setting. Although only 11 

articles were included, at least 3 different modalities have been described. Focus 

should be on what modality of teledermatology is most suited for what purpose in 

communication among dermatologists, what security measures should be taken 

and how to ensure the quality of the information provided.  
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Based on the results found in this review we will try to give a direction on what we 

think a good tertiary teledermatology system should look like:  

 

1. Pictures with a resolution of 1.2 megapixels is sufficient for diagnosis.21  

2. The design of the system should be web-based as it is the most accessible.  

3. Email is not safe enough and an intranet or stand-alone application is in 

most cases not accessible enough.  

4. The system should have login/password entry for all users to ensure 

identification and use certificates to confirm trust between user and system.  

5. Data should be stored in a database with a firewall protected server and 

should be backed-up daily. 

 

The field of teledermatology research is still young, with steady publication output 

only since 1998.4 With the growing demand on specialist care within a growing 

and more demanding global population tertiary teledermatology should become 

part of regular healthcare. 
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Abstract 

Background: Tertiary teledermatology (TTD), where a general dermatologist consults a 

specialized dermatologist on difficult cases using communication technologies, is a 

relatively new service.  We evaluated the value, feasibility and dermatologists’ acceptance 

of tertiary teledermatology.   

Methods: From February 2008 till April 2008, in the dermatology department of a Dutch 

university hospital, 13 general dermatologists used TTD to consult 11 specialized 

dermatologists and 2 residents at the university medical centre.  We measured 1) avoided 

physical referrals to the university centre, 2) usability of the system (SUS score) and 3) user 

acceptance and satisfaction by using questionnaires.   

Results: During the pilot, general dermatologists consulted via TTD 28 times.  In 61% 

(n=17) of the consultations, the general dermatologists would have referred their patients 

to the university centre if no teledermatology were available. For 71% (n=12) of these 17 

consultations, physical referral was not necessary after teledermatology. The mean SUS 

score of all the users was 80.  All dermatologists were satisfied with TTD (mean satisfaction 

of 7.6 on a 1-point scale, and acceptance was high.   

Conclusions: The baseline measurements showed that half of tertiary referrals were 

suitable for TTD. These results suggest that TTD substantially reduces unnecessary 

physical referrals.  Furthermore, all users accepted TTD and were satisfied with it. A large-

scale evaluation is necessary to confirm and generalize our conclusions. 
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Introduction 

The use of teledermatology has become widely accepted, especially for 

communication between general practitioners and dermatologists. Besides 

making dermatologists services accessible in remote areas1,2, it also makes the 

referral process more efficient, safer and more convenient for patients.3-5 Although 

most evaluation studies on teledermatology are small-scale pilots6, reviews of 

teledermatology studies have shown teledermatology to be diagnostically 

accurate, reliable and in some cases cost efficient.4,5,7-9 Most studies report high 

physician satisfaction with teledermatology.7-9 Patient satisfaction and acceptance 

of teledermatology is also high.1,5,7-13 

Besides the above uses, dermatologists also use teledermatology to communicate 

with each other.  This is called tertiary teledermatology (TTD, see Figure 3, Chapter 

1).  TTD offers a number of advantages and can help solve several problems.14 It is 

used seek advice on difficult cases that require specialized treatment or 

knowledge.  This can help solve problems in the conventional referral process, 

where patients are sometimes referred to the wrong sub-specialty, or  

where patient data is sometimes missing or incomplete.  These problems lead to 

longer consultation times and longer waiting lists. Teledermatology can  

reduce these problems by formalizing patient data entry and guiding  

better triage. Furthermore, in current practice without TTD, communication via 

unsecured email messages is increasing, including clinical photos and  

patient data for consultation.15 A secured TTD web application,  

which features adequate identification, authentication and authorization,  

could replace email traffic and make this process safer and more standardized.  

Few studies have been published on TTD14, and its value in practice has never 

been investigated. 
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The aim of the present study was to evaluate the feasibility and acceptance of TTD 

in a three-month pilot in a dermatology department of a Dutch university hospital.  

We addressed the following research questions: 
 

1. Does TTD reduce physical referrals between general and academic 
dermatologists? 

2. Can we create a usable TTD system?  
3. Do dermatologists accept this new technology? 

 

Methods 

The department of dermatology of the Academic Medical Center (AMC),  

a Dutch university hospital, diagnoses and treats patients referred by  

general practitioners (secondary care) and by dermatologists or other  

specialists (tertiary care). We distinguished three types of tertiary referrals:  Inter-

departmental Referrals, Second Opinion Referrals and Specialized Referrals. Inter-

departmental Referrals are referrals by other specialists from within the hospital.  

Second Opinion Referrals are patient-initiated referrals after consultation  

with a dermatologist outside the hospital.  The Specialized Referrals were divided 

into two subgroups: referrals from general dermatologists outside  

the hospital (Specialized Referrals A) and referrals from all other specialists  

outside the hospital (Specialized Referrals B). In 2007 the dermatology department 

received 1238 tertiary referrals, which amounts to 12% of all referrals they 

received. The baseline measurement encompassed all tertiary referrals. The pilot 

study focused on Specialized Referrals A.  

 

Baseline measurement 

During two months (December 2007–January 2008), the number and type of all 

tertiary referrals to the dermatology department of the AMC, resulting in a face-to-
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face consultation, were collected by means of a checklist.  The checklist included 

the following items: 

(1) The reason for the referral; 
(2) The time it took to perform the consultation;  
(3) Whether or not important patient information, which should be present at 

the time of the consult, was missing;  
(4) Whether the referral was correct (e.g. right sub-specialist, right urgency);  
(5) Whether the referral would have been suitable for teledermatology.  The 

latter was based solely on the academic dermatologist’s prediction.  
 

The checklist was completed anonymously for each Inter-departmental Referral, 

Second Opinion Referral and Specialized Referrals A and B.  All the residents and 

dermatologists of the AMC dermatology department participated in the baseline 

measurements. No consequences existed for not filling out the checklist.  To check 

if all referrals were reported during the baseline measurement, data in the hospital 

administration system from January 2007 to January 2008 were compared with the 

referrals reported in the checklists. In this comparison, Specialized Referrals A and 

B were merged, as the hospital administration system did not differentiate 

between Specialized Referral A and B. 

 

Tertiary teledermatology system 

The KSYOS Teledermatology Consultation System (KSYOS TeleMedical Centre, 

the Netherlands) was used for the TTD communication.  This system is widely used 

for secondary teledermatology in The Netherlands and was adapted to fit the 

needs of TTD. Modifications of the system were based on interviews with four of 

the participating academic dermatologists. They specified which information they 

would require from the general dermatologists during a TTD consultation.  The 

web-based KSYOS TTD Consultation System stored the patient data in a central 

database, making it accessible to the users via an Internet connection and a web-

browser. Users accessed the system by logging in using either a 
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username/password combination or a healthcare provider identification card.16 

The HTTPS secure Internet protocol protected data transfer. 

A maximum of 4 digital photographs, accompanied by structured textual data 

containing patient history and other information, could be sent.  A teleconsultation 

consisted of two parts: one for the general dermatologist and one for the 

academic dermatologist.  The general dermatologist’s part contained fields for: 

(1) General patient data (e.g. name, address, birth date); 
(2) Photographs; 
(3) Reason for referral; 
(4) Reports of any previous examinations; 
(5) Medical history; 
(6) Medication usage; 
(7) The patient’s history including sexually transmitted diseases, tropical 

dermatology and allergies; 
(8) A selection box to assign a subspecialty, such as psoriasis, pigmentation 

and paediatric dermatology. 
 

The part for the academic dermatologist contained fields to describe findings, 

diagnosis, advice and remarks. For each subspecialty, at least one academic 

dermatologist with extensive knowledge in that area participated in the study. 

 

Consultation process 

General dermatologists initiated the teleconsultations and remained responsible 

for the treatment throughout the TTD process. Patient data and clinical 

photographs were first assessed and answered by a pre-assigned academic 

dermatology resident. The resident selected the most suitable academic 

dermatologist based on the indicated subspecialty or the description of the 

problem. The academic dermatologist checked the answers given by the resident 

and corrected them if needed. He or she then sent the response back to the 

general dermatologist. For educational purposes, the resident checked the 

answers given by the academic dermatologists.  If the academic dermatologist 
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asked for additional information or the general dermatologists had a follow-up 

question, the above process could be repeated in a second round.  After this, no 

more rounds were possible, and the general dermatologist closed the 

teleconsultation. 

When a new teleconsultation or a response to a teleconsultation was available, 

automatic notification messages were sent by email to alert either the academic 

dermatology resident or the general dermatologist. To alert an academic 

dermatologist about a new or follow-up teleconsultation, the dermatology resident 

personally created a notification email. 

 

Pilot study 

Ten general dermatologists from 7 hospitals and 3 dermatologists from private 

practice were invited to send teleconsultations to the AMC for a period  

of 3 months (February 2008 – April 2008).  A total of 11 academic  

dermatologists and 2 academic dermatology residents of the AMC were  

involved in answering the teleconsultations. A teleconsultation had to be answered 

by the academic dermatologists within 5 working days after the teleconsultation  

had been sent.  Patients were asked for their informed consent for  

sending their information over the Internet.  Dermatologists received  

no reimbursement. No ethics permission was required as all patients  

received both teledermatological and conventional face-to-face care. 

All general dermatologists were given a digital camera (Easy Share C713, Kodak) 

so they could take the required photographs. All participants received  

a user's manual for the teleconsultation system. On request, they were  

also given an on-site demonstration by one of the researchers to show  

them how to take clinical photographs.  The photographs were taken at a 

resolution of 1.2 megapixels. 
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Statistics  

User statistics were recorded.  Response time was calculated based on working 

days from 08:30-17:30, not counting weekends. One researcher analysed the 

teleconsultations to determine if the advice given in a teleconsultation was of a 

therapeutic or diagnostic nature.  Two academic dermatologists classified all the 

teleconsultations into a subspecialty for comparison with the subspecialties 

indicated by the general dermatologists. 

 

Avoided physical referrals 

During every teleconsultation, the system asked evaluation questions. At the start 

of each teleconsultation the general dermatologist was asked: would he/she have 

referred the patient to the academic centre if teledermatology were not available? 

After each teleconsultation, the general dermatologist was asked: would he/she 

still refer the patient to the academic centre?  A referral was tagged as ‘avoided’ 

when the answer to the first question was ‘Yes’ and the answer to the second 

questions was ‘No’.  The general dermatologist was also asked:  (1) was the answer 

of the academic dermatologists useful? and (2) did they learn from the 

teleconsultation?  Academic dermatologists were asked about their confidence 

level in their diagnosis and if they wanted to see the patient for a physical 

consultation. 

 

User acceptance and satisfaction  

After the study was finished, a questionnaire was sent to all participating general 

and academic dermatologists and residents.  The questionnaire contained a 

generic part, a user-specific part and a part to determine system usability. 

The first part contained the same questions for all participants: (1) Did you 

experience any problems experienced while using the system? (2) Which data 

entry fields were useful?  (3) Do you believe TTD could have a role in continuing 
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medical education?  (4) Were four photographs sufficient for a teleconsultation?  

They were also asked to rate their satisfaction (on a 10-point scale, where 10 was 

the highest level of satisfaction) regarding the TTD system, the conduct of the 

study and TTD as a concept. 

The second part was user-specific and was aimed at general, academic or resident 

dermatologists.  For each user group, a set of propositions was created, with which 

the respondent either agreed or disagreed.  General dermatologists were asked 

about the time spent on performing a teleconsultation and again whether they felt 

they had learned from using TTD. Academic dermatologists were asked about 

time spent and how they felt about the interaction with the residents. The residents 

were asked if they had learned from TTD and about the interaction with the 

academic dermatologists. 

The third part of the questionnaire contained the System Usability Scale (SUS), a 

validated scale to determine the usability of the system.17 The SUS results in a 

score between 0 and 100, where acceptable systems score above 70, better 

products score in the range from 77 to 89 and superior systems score 90 or 

higher.18 

 
Results 

Baseline measurement 

During the two-month baseline measurement period, 181 tertiary referrals were 

recorded by checklist (Table 1).  Of the 181 referrals measured, 78 (43%) were 

indicated as Specialized Referrals (A and B).  The hospital administration system 

recorded 149 Specialized Referrals (A and B) to the dermatology department 

during the baseline measurement period.  This indicates that no checklist results 

were received for 71 (48%) of the consultations that were conducted during the 

baseline measurement period.  



Chapter 5 – A pilot study on tertiary teledermatology 

 

95 

Telemedicine in dermatology: evaluation of secondary and tertiary teledermatology 

Table 1:  Baseline results of tertiary referrals to the academic hospital 

 

Inter-departmental 
referral** 

Second opinion 
referral*** 

Specialized 
referral 
A**** 

Specialized 
referral B***** 

Total 

No. 91 12 24 54 181 

Patient information 
missing 

23 (3 NA*) 7 6 10 46 

Suitable for 
teledermatology 

40 (2 NA*) 5 11 15 (1 NA*) 71 

Reason for referral 
Diagnostic (73) 

Therapeutic (18) 
Diagnostic (4) 

Therapeutic (7) 

Diagnostic 
(18) 

Therapeutic 
(6) 

Diagnostic (43) 
Therapeutic 

(11) 

Diagnostic 
(138) 

Therapeutic 
(43) 

Incorrect referral 8 (3 NA*) 1 4 2 15 

Time to perform 
consultation (min) 

<5 (17) 
5 – 10 (33) 

10 – 20 (24) 
>20 (17) 

<5 (1) 
5 – 10 (4) 

10 – 20 (6) 
>20 (1) 

<5 (0) 
5 – 10 (4) 

10 – 20 (13) 
>20 (7) 

<5 (0) 
5 – 10 (14) 

10 – 20 (35) 
>20 (5) 

<5 (18) 
5 – 10 (55) 

10 – 20 (78) 
>20 (30) 

*  Not Available: no answer was provided. 

**  Referrals by other departments within a hospital 

***  Patient initiated referrals after they have seen a different dermatologist 

****  Referrals by dermatologists from other hospitals or private practice 

*****  Referrals by all specialists other than dermatologist from other hospitals or private practice 

 

Of the 181 tertiary referrals, 24 (13%) were referrals from general dermatologists 

(Specialized Referrals A).  About half (n=11) of these were considered suitable for 

teledermatology.  The main reason given for the referral was diagnostic advice 

(n=18);  the reason for the remaining 6 referrals was starting new treatment. In 13 

(54%), the consultation lasted 10–20 min and in four (17%) it took 5-10 min. In total, 

six of the consultations (25%) missed some patient data.  The reasons given for the 

4 incorrect referrals were:  “not the right specialist” (n=2), “not the right sub-

specialist” (n=1);  and not specified (n=1). 
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Pilot study 

During the pilot study, a total of 28 teleconsultations were performed; 9 general 

dermatologists and 11 academic dermatologists sent and answered one or more 

teleconsultations.  There were 8 male and 20 female patients.  The mean age of 

the patients was 39 years. 

 

Statistics 

The mean response time—the mean time between the teleconsultation sent by the 

general dermatologist and the response sent back by the academic 

dermatologist—was 2.2 days for the first round.  In 36% of the cases (n=10), the 

general dermatologists initiated a second round.  The mean response time for the 

second round was also 2.2 days.  The mean response time from the start of the 

teleconsultation by the general dermatologist to the final response by the 

academic dermatologist was 3.0 days.  The usage of the data entry fields in a 

teleconsultation is summarised in Table 2. 

The reason for the teleconsultations was diagnostic advice in 61% (n=17) of the 

cases, therapeutic advice in 18% (n=5) and both diagnostic and therapeutic in 21% 

(n=6).  The general dermatologists indicated a specialism in 39% (n=11) of the 

teleconsultations.  Paediatric dermatology and pigmentology  (the subfield of 

dermatology concerning pigment disorders, such as pigmented tumors, hypo- 

and hyperpigmentation) were the most frequently selected specialisms.  

 

Avoided physical referrals 

In 17 of the 28 teleconsultations (61%), the general dermatologist indicated that 

the patient would have been physically referred to the academic centre if  

TTD were not available.  In this group, 5 patients (29%) were physically referred 

after teleconsultation, while 71% (n=12) of the physical referrals to the academic 

centre were avoided.  In addition, one of the teleconsultations resulted in an 
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additional physical referral.  This means that without TTD the general 

dermatologist would not have referred the patient to an academic centre, but after 

the teleconsultation the patient was referred at the academic dermatologist’s 

request. 

 

Table 2. Text fields available in the TD system, usage and usefulness 

Text field 
Text field used  

(n=28 TTD** consults) 
Text field thought as useful 

by users (n=18) 

Question to dermatologist 100% Not Available 

Dermatological examination 100% Not Available 

Medical history 68% 94% 

Diagnostic test II* 50% Not Available 

Patient history 36% 89% 

Atopy 29% 72% 

Other medication 29% 78% 

Familial history 25% 78% 

Work environment 25% 67% 

Travelling behaviour 14% 56% 

Allergies 11% 72% 

Diagnostic test I* 11% Not Available 

Sexually transmitted diseases 7% 61% 

*  Diagnostic test I and II were text fields in which results of diagnostic test could be entered  

(e.g. dermatoscopy, pathology, lab report) 

**   Tertiary Teledermatology  

 

The general dermatologists indicated that the answer of the academic 

dermatologist was useful in 82% (n=23) of the teleconsultations, and that they had 

learned from the teleconsultation in 86% (n=24) of the teleconsultations. 

The overall confidence in the diagnosis was moderate:  very sure (n=1), sure (n=2), 

fairly sure (n=4), somewhat unsure (n=6) and unsure (n=2).  For the remaining 13 

teleconsultations the academic dermatologist indicated that no diagnosis was 

made through teleconsultation. 
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User acceptance and satisfaction  

The response rate of the usability and satisfaction questionnaire was 82%.  This 

amounted to 8 out of 11 for the academic dermatologists, 2 out of 2 for the 

residents, and 8 out of 9 for the general dermatologists. 

In the generic part, 22% reported that they experienced some problems in using 

the system. These included not being able to log in from home, small text fields 

leading to extensive scrolling, not having the log-in codes at hand, not being able 

to use the system on mobile devices and not getting a notification when a new 

consultation was received.  A comparison between the actual usage of the 

information entry fields and the percentage of respondents who felt the field was 

useful is shown in Table 2. 

Regarding the other questions, 83% (n=15) reported that 4 photographs were 

sufficient for a teleconsultation; and 72% (n=13) felt that the TTD could be used for 

continuing medical education.  On average, the respondents were satisfied about 

all three matters; the TTD system, the conduct of the pilot study and TTD as a 

concept all scored 7.6 out of 10. 

An overview of the propositions in the second part of the questionnaire and the 

answers given is shown in Tables 3-5.  General dermatologists indicated that they 

spent 5-10 min entering all information per teleconsultation, 75% (n=6) indicated it 

took less than five minutes to take pictures of the patient and 88% (n=7) believed 

they had learned from participating in TTD. All the academic dermatologists said 

they could complete a teleconsultation in 5-10 min and thought the process, 

where the resident acted as the first station for the teleconsultations, was very 

effective.  The two residents were also positive about the set up; they both 

indicated that they learned from the interaction with the academic dermatologist 

and that a teleconsultation often resulted in additional communication with an 

academic dermatologist to discuss or clarify the case. 
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Table 3:  Results evaluation questionnaire Tertiary Teledermatology (TTD)  

Propositions to general dermatologist (n=8) * 
Agree 

(%) 
Disagree 

(%) 
NA 
(%) 

Specialized teledermatology has prevented physical referrals to 
the academic centre 

62.5 37.5 0 

I am satisfied with the average response time of the academic 
dermatologists 

87.5 0 12.5 

For the option to ask a follow-up question, one single time is 
enough 

75 12.5 12.5 

The patients are helped faster because I used teledermatology 75 25 0 

Triage has improved by the use of specialized teledermatology 62.5 37.5 0 

I find specialized teledermatology a positive addition to the care 
I can provide to my patients 

87.5 12.5 0 

I will continue to use the TTD system in the future 75 25 0 

My knowledge has extended because of the input from an 
academic dermatologist 

87.5 12.5 0 

*   Original questions were in Dutch 

 
 

Table 4.  Results evaluation questionnaire Tertiary Teledermatology (TTD)  

Propositions to academic dermatologist (n=8) * 
Agree 

(%) 
Disagree 

(%) 
NA 
(%) 

I always answer a TTD consult within 5 working days 75 25 0 

Answering a TTD consult can be done faster than within 5 
working days 

75 25 0 

For the option to ask the general dermatologist a question, one 
single time is enough 

100 0 0 

I miss the histological images in the pathology reports 37.5 62.5 0 

Triage has improved by the use of specialized teledermatology 62.5 25 12.5 

When a patient is referred to the AMC after a TTD consult has 
been done, I can help the patient faster 

12.5 87.5 0 

The design where the dermatology-resident first handles a TTD 
consult and then sends it to me is an effective way of working 

100 0 0 

I change a lot of the text filled in by the resident 62.5 37.5 0 

*   Original questions were in Dutch 
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Table 5.  Results evaluation questionnaire Tertiary Teledermatology (TTD)  

Propositions to resident (n=2) * 
Agree 

(%) 

Disagree 

(%) 

NA 

(%) 

I always answer a TTD consult within 2 working days 0 100 0 

Answering a TTD consult can be done faster than within 2 

working days 
0 100 0 

For the option to ask the general dermatologist a question, one 

single time is enough 
100 0 0 

I miss the histological images in the pathology reports 100 0 0 

I experience a substantial learning effect 100 0 0 

My answers are often adapted by the academic dermatologist 0 100 0 

I often have some oral communication about a TTD consult with 

the academic dermatologist  
100 0 0 

*  Original questions were in Dutch  

 

System usability 

The mean SUS score of the general dermatologists was 78.  The mean SUS score 

of the academic dermatologists was 81. The mean SUS score of the resident 

dermatologists was 86. The overall mean SUS score was 80. 

 

Discussion 

The results of our pilot study demonstrate that: (1) a tertiary teledermatology 

system has the potential to reduce physical referrals between general and 

academic dermatologists;  (2) the TTD system we created is feasible and usable; 

and (3) general as well as specialist dermatologists accept such a system.  Our 

results support these conclusions as follows. 

At baseline, almost half of the referrals from general dermatologists to specialized 

dermatologists (Specialized Referrals A) were suitable for TTD.  Using TTD resulted 
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in a 71% reduction of physical referrals to the academic hospital in the patient 

group selected by the general dermatologists. Based on the system and user 

evaluation, the acceptance of TTD was high; all users reported a high level of 

satisfaction with TTD. 

TTD can be used for different purposes, such as prevention of referrals, second 

opinions, continuing medical education and international expert groups; it can be 

a valuable addition to healthcare systems.14 The system and the way it is used 

might vary according to the purpose, but in the present pilot trial we 

demonstrated that it is relatively simple to use and effective for several of these 

purposes. TTD was used to improve access to the expert opinions of specialized 

dermatologists. This resulted in a more efficient tertiary referral process, with 71% 

avoided referrals.  Secondary uses of TTD in the pilot trial were education and 

acquiring advice from a colleague, without the intention to refer.  The general 

dermatologists sent 11 teleconsultations without any intention to refer the patient 

physically.  Nevertheless, at the academic dermatologist’s request, one of these 

teleconsultations did result in a physical referral of the patient.  This represents an 

improvement in the quality of care:  the patient was treated by a physician better 

suited for the ailment, which would not have happened without TTD, or at least not 

so quickly. 

The general dermatologists and the residents both indicated that they learned 

from using TTD.  The general dermatologists indicated a learning effect in 86% of 

the cases, both during system evaluation and afterwards in the questionnaire.  This 

educational benefit of TTD is a form of continuing medical education.  Both 

residents indicated that they experienced a learning effect, along with the fact they 

learned to work with teledermatology at an early stage, which will benefit the use 

of teledermatology in the future. 

We found similar results for TTD in this study compared to results found for 

secondary teledermatology on preventable referrals19, acceptance and 
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satisfaction.5,7-9  Only a few studies on TTD concerning preventable referrals have 

been published, and none of them have reported quantitative data.20-22 One 

publication reported on physician acceptance, which was high.23 Several 

publications reported using TTD for continuing medical education, which seems to 

be one of the main purposes for which these systems are used.14 

The main reason for a tertiary referral was diagnostic advice, both for the baseline 

measurement (72% of the cases) and the pilot study (82% of the teleconsultations). 

In 82% of the teleconsultations, the general dermatologists indicated that the 

teleconsultation was useful, but no information was available about the reason for 

the remaining 18%.  In 13 teleconsultations the academic dermatologists indicated 

that they made no diagnosis; 11 of these teleconsultations were therapeutic, and 

hence there was no request for a diagnosis since it had already been made.  The 

confidence of the academic dermatologists in their diagnosis through TTD was 

moderate.  However the advice given in these teleconsultations was enough for 

the general dermatologists to decide whether or not to refer a patient.  The 

academic dermatologists often made a differential diagnosis, which reduces 

confidence in a single diagnosis. 

The comparison of the number of checklists received in the baseline measurement 

with the hospital administration indicated that we only obtained the data for half of 

the consultations.  This could have been caused by time restrictions or 

forgetfulness of the dermatologists, or even faulty registration in the hospital 

information system. 

Based on the data we collected with the checklist, it is clear that TTD has potential.  

No major technical problems were reported in the evaluation.  The reported 

problems concerned human error and were resolved quickly.  It was not possible 

to implement automatic notification email messages to the academic 

dermatologists, but having the residents send notification messages by email 

solved this problem.  Although the small scale of this pilot study prevents us from 
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making firm conclusions, the results certainly indicate that TTD can be useful for 

improving the communication between dermatologists. 

One possible defect in this pilot study was selection bias. The participating 

dermatologists were highly motivated and monitored. Consequently it was unlikely 

that they would not accept TTD.  Second, no follow-up data was available on 

whether or not patients were seen live by an academic dermatologist after TTD.  

Finally, patient acceptance and satisfaction was not measured in this pilot. 

More research on a larger scale is needed to evaluate if and how tertiary 

teledermatology improves the tertiary referral process.  Because confidence in 

diagnosis was moderate, future research could focus on the diagnostic reliability of 

TTD.  Finally, TTD should be validated in different settings to generalize any 

conclusions.  
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Abstract 

Background: Tertiary teledermatology (TTD, secondary care to tertiary care 

teleconsultation) is applied rarely compared to the frequently applied secondary 

teledermatology (primary to secondary care). 

Objective: To determine the effect of TTD on referrals from peripheral dermatologists to 

the tertiary centre and to evaluate acceptance of TTD. 

Methods: From May 2010 to May 2012, 39 dermatologists could send in teleconsultations 

to one of two tertiary centres. Prevented physical referrals to the tertiary centres by TTD 

were calculated based on questions before and after TTD. The acceptance of the TTD 

system was evaluated through questionnaires, a focus group meeting and personal 

interviews. 

Results: 85 teleconsultations were sent by 13 peripheral dermatologists from 9 care 

institutions and answered by eight tertiary dermatologists. 62% (n=53) of the patients 

would have been referred physically to the tertiary centre if teledermatology were not 

available. In this group, teledermatology prevented 81% (n=43) physical referrals. 

Dermatologists indicated that TTD had important advantages such as fast response time, 

formalized records, data and privacy security. However, the current work process using 

telephone and email was preferred because of its ease of use and direct personal 

network. The following conditions that could lead to successful implementations were 

indicated: a) a national TTD system including all dermatologists indexed according their 

sub specialty, b) ability to send the TTD consultation to a dermatologist personally, c) 

ability to discuss a case with multiple dermatologists, d) connections to Electronic Health 

Records, e) change in policies of tertiary centres or health insurers, where they would 

stimulate the use of TTD consultation for all referrals and questions. 

Conclusions: Although quantitative results indicate that TTD can be used to improve 

triage between secondary and tertiary centres and dermatologists perceived advantages 

of TTD, the motivation to use TTD in this setting was lacking as current work processes 

were easier to use. 
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Introduction 

Email traffic and the use of other digital technologies to communicate have 

increased significantly in the last decade and will continue to do so.1 This has also 

become apparent in the medical sector, in which physicians and patients alike 

send medical questions and data through email. This process can be regarded as 

a simple form of telemedicine, the delivery of healthcare by use of information and 

communication technology (ICT), enabling caregivers and caretakers to work 

together independently of place and time.2 Drawbacks of this unstructured type of 

telemedicine are poorly documented cases that are flooding mailboxes; cases not 

linked to any patient record; and medical data stored and sent in an unsecured 

environment.3 Generally no reimbursement is arranged for this form of 

telemedicine. A frequently used solution for secondary teleconsultation (primary 

care to secondary care consultation via telemedicine) is a teleconsultation system, 

that is often web-based and can provide identification, authorization and 

authentication of the involved actors, secured transfer of medical data and 

formalized entry, storing and representation of information, as well as 

administration and billing.4 

In dermatology, the field with the largest use of teleconsultation, considerable 

research has been performed on secondary teledermatology (TD).5;6 Over the 

years various modes of delivery (store-and-forward, real-time, hybrid), capturing 

technologies (digital (video-)camera, dermoscopic camera, mobile-phone 

camera), purposes (advice, triage, education, monitoring), actors (general 

practitioners, (tertiary) specialists, nurses, patients) have been subject of research 

in the field of TD.7;8 Results have shown that TD has high diagnostic accuracy and 

reliability in many implementations9;10 and showed 68% reduction in physical 

referrals and 18% cost reduction in a large scale implementation in The 

Netherlands.11 
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Tertiary TD (TTD; secondary care to tertiary care teleconsultation) is applied less 

frequent in comparison to secondary TD.13 A TTD pilot study showed that 

electronic communication among dermatologists supported by a TD system was 

feasible and had the potential to structure communication between specialists.12  

The primary aim of this study was to determine the effect of tertiary TD on referrals 

from peripheral dermatologists to the tertiary centre and to evaluate acceptance of 

TD in a tertiary setting. 

 

Methods 

The dermatology department of the Dutch university hospital Academic Medical 

Centre (AMC) and the tertiary centre for pigmented skin disorders (SNIP) were 

designated as receiving tertiary centres. All peripheral dermatologists who 

frequently had sent emails with patient related questions and photo’s to 

specialized dermatologists in the AMC and SNIP or with a high referring rate to the 

AMC and SNIP were invited to use a tertiary TD system, instead of email or 

telephone. 

All participants received a personal on-site training session of 1 hour in the use of 

the teledermatology system. In addition, all peripheral dermatologists received 

training in clinical photography. 

Directions were given that tertiary teledermatology consultations (TTDCs) 

concerning pigmented skin lesions were to be sent to the SNIP and that TTDC 

should not be used for urgent cases. No specific directions were given to 

peripheral dermatologists as to what other diagnostic types would or would not be 

suitable for tertiary teledermatology. The peripheral dermatologists selected 

patients for a TTDC from new or existing patients in their practice a) with a skin 

condition that was in their opinion suitable for teledermatology and b) they 

considered calling about, emailing about or referring to a tertiary centre. 
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The Tertiary Teledermatology Consultation Process 

Peripheral dermatologists initiated the TTDC and remained responsible for the 

treatment throughout the tertiary TD process. Patient data, clinical photographs 

and sometimes histopathology photos were added to the TTDC system by the 

peripheral dermatologist. They selected a subspecialty and one of the two 

receiving tertiary centres (AMC or SNIP) as part of the TTDC. Subspecialties 

available were allergic dermatology, eczema, phlebology, laser, oncology, 

paediatric dermatology, pigmentology, proctology, psoriasis, sexual transmitted 

disease and tropics.  

Six pre-assigned academic dermatology residents (each for 4 months) first 

assessed and answered the TTDC. Reason for this setup were two-fold: 1) an 

education track to introduce TD to the resident, and 2) efficient triage, as the 

peripheral dermatologist could not select a specific tertiary dermatologist, the 

resident selected the best-suited tertiary dermatologist based on the indicated 

subspecialty and the medical problem. For each subspecialty, at least one 

academic dermatologist with extensive knowledge in that field participated in the 

study. 

The tertiary dermatologist checked the answers given by the resident, corrected 

them if needed and, as was agreed beforehand, tried to sent response back within 

5 working days to the peripheral dermatologist. If necessary, a second TTDC 

round could be initiated in case the tertiary dermatologist needed more 

information or the peripheral dermatologist needed clarification. After one or two 

rounds the peripheral dermatologist closed the TTDC. As part of the TD education 

track, the resident had the opportunity to view the TTDC after the input of the 

tertiary dermatologist. 

All actors were notified of new, answered or second round TTDCs by means of a 

notification-email in their regular email inbox, which included a direct hyperlink to 

the TTDC system. No patient data was included in these emails. 
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Tertiary Teledermatology System 

The KSYOS Tertiary Teledermatology Consultation System (TTDCS) (KSYOS 

TeleMedical Centre, Amstelveen, The Netherlands) was used for all TTD 

communication. The TTDCS was web-based and had a store-and-forward 

modality. The KODAK EasyShare C813 digital photo camera was used for photo 

acquisition (camera setting: no flash, auto-focus, 2 megapixels, resolution 

2048x1536, 72 DPI, JPEG compression: best). Up to a maximum of 4 photos could 

be added to a single TTDC. All TTDC records were stored in a secured database. 

Timestamps for new and answered first and second round TTDCs were 

automatically recorded. Further specifications of this system can be found in the 

methods section of the pilot study.12 

 

Evaluation 

The TTDC system asked the following evaluation questions for every TTDC 

performed: 

 

The peripheral dermatologist was asked when starting a TTDC: 

• Would you have referred this patient to a tertiary specialist when 

teledermatology was not available? (Yes or No) 

 

The peripheral dermatologist was asked when closing a TTDC 

• Are you referring this patient to a tertiary centre? (Yes or No) 

• Did you learn from the tertiary specialist’s response? (Not at all, Slightly, 

Substantially, or A lot) 

• Did the response from the tertiary specialist help you(r patient)? (Not at all, 

Slightly, Substantially, or A lot) 
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The tertiary dermatologist was asked when sending the answer (both rounds) in a 

TTDC: 

• Given your current knowledge of the case, do you find it necessary to see 

the patient live? (Yes, No or Not applicable) 

• Is your advice diagnostic or therapeutic in nature? (Diagnostic, Therapeutic, 

Both or Other) 

 

Potential prevented referrals 

Prevented physical referrals were measured by means of evaluation questions 

posed for every TTDC. A referral was defined as ‘prevented’ when the answer to 

question “Would you have referred this patient to a tertiary specialist if 

teledermatology was not available?” was positive and to question “Are you 

referring this patient to a tertiary centre?” was negative. 

 

Acceptance 

A two-hour focus group session with the participating tertiary dermatologists and 

personal 30 minutes structured interviews with 6 peripheral dermatologists were 

held at the end of the study period to evaluate the acceptance of the system and 

to determine the reasons for success or failure of tertiary teledermatology in this 

setting. The following topics were discussed: 

• Moment the TTDC was filled out and time it took to answer the TTDC. 

• Usability of the system 

• Quality of the TTDCs 

• Reimbursement 

• Reasons for failure 

• Reasons for success / success scenarios 
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Results 

Thirty-nine of 60 peripheral dermatologists from 15 care institutions that were 

invited to take part in the study confirmed their participation. From May 2010 until 

May 2012 a total of 85 TTDCs were sent by 13 peripheral dermatologists (9 care 

institutions, Figure 1) and answered by eight tertiary dermatologists (5 AMC, 3 

SNIP). These TTDCs concerned 48% male patients (n=41) and an average age of 

32.5 years (median: 33, range: 8 months – 86 years). In 65% of all TTDCs (n =55) a 

second round was performed. These contained a follow-up question by the 

peripheral dermatologist in 16% (n=9) of the second rounds, feedback about 

patient management to the tertiary dermatologist in 56% (n=31) and in 15 cases 

the second round was used for a general thank you or social conversation between 

the dermatologists. Response time of the tertiary dermatologists was 5 working 

days on average (median 3 days, min 1 hour, max 25 days).  
 

 

Figure 1 – Tertiary teleconsultations per care institution 
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The advice given by the tertiary dermatologists was in 48% (n=41) of diagnostic 

nature, in 15% (n=13) of therapeutic nature, in 37% (n=31) both diagnostic and 

therapeutic. In more than half of the TTDCs the peripheral dermatologist stated 

the TTDC was useful and they learned from the answers provided (Figure 2). 

 

 
Figure 2 – Evaluation question response 

 

Potential prevented referrals 

The peripheral dermatologists would have physically referred 62% (n=53/85) of 

the patients selected for TTDC to the tertiary centre if teledermatology were not 

available (Figure 1). In this group, teledermatology prevented 81% of physical 

referrals (n=43/53).  

A TTDC was performed as second opinion in 38% of the cases (n=32), as the 

peripheral dermatologist did not intend to refer the patient physically without TTD. 

From this group, 19% (n=6) were yet referred to the tertiary centre after the TTDC 

was performed. (Table 1)  
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Table 1 - Referrals according to peripheral dermatologist 

  
  

Q2: Are you referring after TTD? 

 Yes No Total 

Q1: Would you have 
referred without TTD? 

Yes 10 43 53 

No 6 26 32 

 Total 16 69 85 

 

The tertiary dermatologist thought it necessary to see the patient in vivo in 19 

cases (22%) after the first round. After the second round 9 out of the 19 (47%) were 

still thought necessary to be seen in vivo. Of these 9 patients 4 were actually 

referred. Of the 66 cases that were not deemed necessary to be seen in vivo after 

the first round the tertiary dermatologist wanted to see 8 patients in vivo after the 

second round of which 8 patients were actually referred. From the remaining 58 

patients 6 were referred while the tertiary dermatologist did not think it was 

necessary. (Table 2) 

 

Table 2 - Referrals according to tertiary dermatologist 

 
Referral necessary according to tertiary DL 

1st round 
Yes No 

19 66 

2nd round 

Yes No 
2nd round not 

performed 
Yes No 

2nd round not 
performed 

5 10 4 8 37 21 

Referred 
according to 

peripheral DL 
3 1 1 6 3 2 

 

 

 



Chapter 6 – Evaluation of a tertiary teledermatology service 

 

118 

Telemedicine in dermatology: evaluation of secondary and tertiary teledermatology 

Perception of peripheral dermatologists 

Six peripheral dermatologists were interviewed who performed 26, 13, 5, 4, 3 and 

0 TTDCs respectively. Results are summarized per topic. 

  

Moment the TTDC was filled out and time it took to fill. 

All indicated that TTDCs were filled out after office hours, at the end of the day or 

during breaks, never during the time the patient was present. 

 

Usability 

Five out of 6 found the system user friendly, specifically because they were already 

used to the very similar system for secondary teledermatology.11 One reported 

having issues with uploading photo’s due to file size restrictions in the system and 

losing username/password. 

 

Quality of the TTDCs 

The answers provided were very detailed and resulted in effective management of 

the patients. More experienced dermatologists (> 15 years of practice) found the 

answers provided “modest” to “no added knowledge”.  The response time in some 

cases took more than 5 days. 

  

Reimbursement 

All thought that reimbursement for the peripheral dermatologist was not needed 

and not justifiable. Reimbursement of tertiary dermatologist was a possibility, but 

should reflect the amount of work that is performed per TTDC. 

 

Reasons for failure 

The main reason for failure was that asking a question through telephone, email, 

and other mobile communication (e.g. chat services) remained easier, faster and 



Chapter 6 – Evaluation of a tertiary teledermatology service 

 

119 

Telemedicine in dermatology: evaluation of secondary and tertiary teledermatology 

more user friendly than using any TTDC system. Especially because the 

professional regional networks of dermatologists were already established and 

thus personal contact information (e.g. email address and mobile phone number) 

was known to most of the participating dermatologists, eliminating the need for 

the TTDC system. 

It was preferred to directly contact a specific dermatologist on personal title 

instead of a tertiary centre where internal processes decided who provided the 

answer. 

Some felt there was no need to contact tertiary centres, as they managed all cases 

within their own centres via weekly case discussions, or had sufficient knowledge 

to decide when a patient needed a physical referral to a tertiary centre.  

Safety and privacy issues concerning patient data in email traffic on its own were 

not a strong motivator.  

 

Reasons for success / success scenarios 

The structured characteristics of TTDCs were preferred above the unstructured 

information in email and telephone. A motivator would be the possibility to 

exchange information between Electronic Health Records (EHR) in the different 

hospitals. 

The TTDC system provided the peripheral dermatologists a lower threshold to ask 

a question compared to using the telephone, as they did not feel that they were 

disturbing the tertiary dermatologist at an inconvenient time. 

A TTDC system with a national index of all dermatologists with tertiary knowledge 

specified per sub specialism would increase the value of the system. 

Lastly, tertiary centres could make it mandatory to use a TTDC system for all 

referrals and questions, instead of referral letters, email and telephone for reasons 

such as security and privacy of data and continuity of care.  
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Perception of tertiary dermatologists 

Six tertiary dermatologists (4 AMC, 2 SNIP) were present at the focus group 

meeting. Results are summarized per topic. 

 

Moment the TTDC was filled and time it took to fill. 

TTDCs were answered in between work, during breaks and at the end of the day. 

Usually it took 5 to 10 minutes to answer a TTDC, exceptions were some cases 

when further research was needed due to a difficult nature of the case. 

 

Usability of the system 

The system was usable but had several shortcomings. It was difficult to remember 

log in credentials, as the usage of the system over time was low. Due to relative 

small text fields scrolling was needed to read all information. Information was 

sometimes overlooked as it was presented on two separate pages. Email 

notification was helpful; improvement would be a possibility to decline a TTDC so 

a colleague could answer it. 

 

Quality of the TTDCs 

The quality of the photos was in some cases very poor. The cases presented were 

valid and interaction with the peripheral dermatologists led to interesting 

discussions. Some cases were too difficult to assess and not suitable for 

teledermatology. The second round was useful, but the finality of two rounds was 

good as it prevented endless online discussion. 

 

Reimbursement 

Two participants felt inter collegial consultation between specialists should be free 

of charge, as email and telephone are also not reimbursed; others felt the 

specialists providing the answers should be reimbursed for the work they deliver. 
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Reasons for failure 

In their experience, the benefit of the TTDC system over email was modest. Email 

is more user-friendly, easier and faster. Issues with safety and privacy of patient 

data when using email were of too little concern to counter the ease of use of 

email and thus did not motivate the use of the TTDC system.  

They missed the possibility to have multiple specialists discuss about a patient, 

limiting its usefulness.  

Finally, as there was a declining trend in patients coming to the outpatient clinic, 

referral prevention (e.g. teledermatology) received less motivation due to financial 

reasons. 

 

Reasons for success / Success scenarios 

The TTDC system should be as user-friendly as email (e.g. by EHR integration). 

Specialized centres that operate on a national level could benefit from the 

geographical distance that their patients have to travel for the specialized care. A 

prerequisite would be a national index of all dermatologists with specialized 

knowledge embedded in the system. 

When demand for care is higher than the supply, the need for better triage to the 

tertiary centre would arise. TTDC could provide a triage tool for all tertiary referred 

patients. However, it could be a threshold for referral, leading to less referred 

patients and possibly lower standard of care. 

 

Discussion  

Studies on teledermatology in a secondary care setting show several successful 

implementations.11;14-16 Our study shows that, although the TTDC system was 

effective in preventing referrals and dermatologist perceived some advantages of 
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the system, its acceptance was low amongst both the peripheral and the tertiary 

dermatologists. 

Use of tertiary TD can prevent physical referrals to a tertiary centre by 81% when 

applied to patients who would have been referred without TD (n=53). When a 

TTDC was performed as second opinion (n=32), 19% (n=6) were referred to the 

tertiary centre after the TTDC was performed demonstrating improved care as 

these patients were identified for fast referral to a tertiary specialist. In addition, the 

referral advice given by the tertiary dermatologist was followed in 85% of all the 

cases (n=72). The 5 working days maximum response time was met in almost all 

cases.  

Despite the relatively positive signals shown in the pilot study12 and in the results 

on triage found in this study, the number of peripheral dermatologist actively 

participating was poor. Only 33% of the dermatologists that confirmed 

participation sent one or more TTDCs. In addition, the teleconsultations sent 

during the study period was low, despite active monitoring by the authors 

(reminders by telephone and email). On average, a peripheral dermatologist sent 

in three TTDCs per year, compared to nine TDCs a GP sent in per year in 

secondary teledermatology.11 Moreover, the actual numbers show that one care 

institution (and one dermatologist in particular) was accountable for almost half of 

the TTDCs, putting the average number of TTDCs per dermatologist per year at 2. 

The main reason was that there was no need to use the TTDC system, as current 

systems (telephone/email) were already available and easier to use. Despite 

favourable circumstances (fast response time, high quality answers, good system 

usability), the familiarity of using telephone and email was stronger than other 

motivators to use TTDC (formalized records, secure communication, privacy 

protection). The major difference with secondary teledermatology was the strong 

network amongst dermatologists. Unlike GPs, dermatologists possess email 

addresses and direct telephone numbers of their colleagues in tertiary centres, 
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enabling fast access and discarding the need for a system that provides these 

communication lines.  

Reimbursement, although welcomed when proper tariffs and regulations would be 

implemented, was not a factor influencing the use of the system. Currently, 

answering clinical email and telephone are not reimbursed and some feel 

intercollegial advice is part of working in a tertiary centre and does not apply for 

reimbursement. 

The low inclusion of TTDCs during this two-year study as well as the fact that three 

peripheral dermatologists were responsible for 60% of the TTDCs is a limitation of 

the results on referral prevention and therefore the generalizability of our results 

should be interpreted with caution. 

Both peripheral and tertiary dermatologists have provided several conditions that 

could lead to a successful implementation of TTDC. 1) Improvements to the TTDC 

system such as: a) a national system including all Dutch dermatologist indexed 

according to sub specialty knowledge, b) being able to send the TTDC to a 

dermatologist directly instead to a centre, c) being able to discuss a case with 

multiple dermatologists irrespective of the institutions, d) connections to EHRs. 2) 

Change in policies of tertiary centres, where they would stimulate the use of TTDC 

for all referrals and questions. 3) Government or health insurance regulations 

demanding the use of telemedicine. 

 

Conclusion 

Although quantitative results indicate that tertiary teledermatology has potential to 

improve triage between secondary and tertiary centres, under current conditions 

the motivation in peripheral dermatologists to use tertiary teledermatology in this 

setting was low.  
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The field of dermatology was one of the first adaptors of telemedicine, dating back 

to 1995, and has one of the highest scientific output in the field of telemedicine.1-3 

The research described in this thesis expanded on this scientific knowledge base 

by answering the following research questions: 

1. What is the effect of a large-scale implementation of secondary 

teledermatology on efficiency, quality and costs of care when integrated in 

daily practice and applied following patient selection by the GP? 

2. Can secondary care teledermatology be combined with dermoscopy images 

in a real world clinical setting? 

3. Can the model of secondary teledermatology be applied to tertiary care 

models and what would be the effects on efficiency? 

This chapter will describe the main findings of the thesis and compare them to 

results from current literature on teledermatology, point out strengths and 

limitations of the methods used and how these limitations could be overcome. 

Furthermore, it will provide general recommendations on the implementation of a 

teledermatology service and the applicability of the results to implementation in 

other countries and/or healthcare systems. Additionally it will explore how 

experiences in teledermatology research can aid in the implementation of 

telemedicine services in other specialisms, e.g. ophthalmology, pulmonology and 

cardiology. Finally, recent teledermatology research projects and possible 

directions for future research and implementation will be discussed. 

 

Main findings 

Secondary Teledermatology 

Secondary teledermatology consultation is by far the most studied implementation 

of teledermatology. Studies on diagnostic accuracy, reliability and validity had 

already demonstrated that teledermatology is as effective as live visits.4;5 However, 
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full implementation of teledermatology services (teledermatology is completely 

integrated in regular care processes and has sustainable regular tariffs embedded 

in the healthcare insurance system) in healthcare systems has been lacking. This 

thesis showed that secondary teledermatology practiced on a large scale proved 

effective in an urban densely populated real world clinical setting, provided that 

patient selection for teledermatology is performed by the GP.  

The results in this thesis showed that teledermatology, performed with the 

purpose of referral prevention, led to a 74% reduction in the number of physical 

referrals. Furthermore, teledermatology was performed in 29% with the purpose of 

second opinion (GP did not intend to refer the patient, but instead used 

teledermatology to gain advice). These patients were managed using the advice 

from the teledermatologist and 16% of these cases were physically referred on the 

request of the teledermatologist, thus increasing the quality of care. And finally, an 

18% cost reduction compared to the conventional costs was estimated. 

 

 
Figure 1 –Teledermatology consultations and active GPs per year 
Source: KSYOS TeleMedical Centre Database, The Netherlands 
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Despite this successful implementation in The Netherlands where the use of 

teledermatology continues to grow (Figure 1), literature show few other examples 

of full implementation. In a recent survey amongst dermatologists in the USA the 

main reasons why dermatologists did not practice teledermatology were lack of 

(understanding of) a TD reimbursement system and possible increased medical 

legal risk.6 Nevertheless, in the USA, 36 active services have been identified over 

the last 5 years with an annual median consult volume per service of 309 (range, 5-

6500) and all with a sustainable method of reimbursement.7 The Faroe Islands 

have had a running teledermatology program for 7 years and included 9161 

teleconsultation.8 Reports on teledermatology in other countries continue to 

describe small regional or pilot size implementations.9-13 

No new results on prevented referrals or economic analyses of secondary 

teledermatology have been reported since the research described in Chapter 2 

was performed. One study by Whited et al. reported on the effect of 

teledermatology on the quality of life. Compared to conventional care there was 

no significant difference found in skin related quality of life.14 

 

Teledermoscopy 

The results in this thesis showed that, when teledermoscopy is used in a real world 

clinical setting where the GP is responsible for taking the dermoscopic picture, it 

had mediocre image quality. This led to a lower accuracy and reliability compared 

to in vivo examination. Compared to regular clinical pictures used in 

teledermatology, taking a dermoscopic picture requires more skills and time. 

Therefore it is more difficult to implement in a busy GP practice.  

However, high accuracy and reliability of a teledermoscopy service can be 

achieved under conditions that lead to high quality images suitable for 

assessment. The results in Chapter 3 showed that cases were high image quality 

was achieved the accuracy was comparable to in vivo assessment. Additionally, 
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New Zealand has a successful melanoma screening service with clinics for 

dermoscopic photography across the country receiving over 20,000 patients per 

year.15 In this setting a screening nurse especially trained in taking dermoscopic 

images was in charge of image acquisition. Also in Turkey a high accuracy was 

found recently, but again in this study all images were taken by the same 

technician.16 

 

Tertiary Teledermatology  

Tertiary teledermatology (TTD) is far less prevalent compared to secondary 

teledermatology. Its main category of use is consultation of a specialized, often 

academic dermatologist on highly specialized cases. Other categories of use are 

resident training and continuing medical education. 

The results in this thesis demonstrate that:  (1) a tertiary teledermatology service 

has the potential to reduce physical referrals between general and academic 

dermatologists; (2) the tertiary teledermatology platform developed is feasible and 

usable; and (3) participating, and highly motivated, general and academic 

dermatologists accept such a system. The follow-up study, however, showed a lack 

of motivation in a larger group of general dermatologists to use tertiary 

teledermatology in this setting. The dermatologists indicated that despite 

important advantages such as fast response time, formalized records and data and 

privacy security, the current work process using telephone and email was 

preferred because of its ease of use and direct personal contact. The quantitative 

results, again, indicated that tertiary teledermatology could be used to improve 

triage between secondary and tertiary centres. 

Conditions that could lead to successful implementations were indicated as: a) a 

national TTD system including all dermatologists indexed according their sub 

specialty, b) ability to send the TTD consultation to a dermatologist personally, c) 

ability to discuss a case with multiple dermatologists, d) connections to Electronic 
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Health Records, e) change in policies of tertiary centres or health insurers, in which 

they would stimulate the use of TTD consultation for all referrals and questions.  

No new results on tertiary teledermatology have been reported in literature since 

the research in Chapters 4, 5 and 6 was performed. 

 

Strengths and limitations 

Secondary Teledermatology 

The study in Chapter 2 is the only teledermatology work reporting on such a large 

number of teleconsultations over 5 years, which supports the validity of the 

conclusions. In addition, all teleconsultations were performed during a real world 

clinical setting as the teledermatology service had already been implemented in 

regular healthcare before starting inclusion of subjects. 

A shortcoming of this study is the absence of follow-up data on clinical and 

management outcomes of patients who received a teledermatology consultation. 

However, two randomized trials by Pak et al. and more recently by Whited et al. 

showed clinical outcomes of teledermatology with similar results compared to 

conventional care.17;18    

As our cost evaluation had a limited focus, our results can only be generalized for a 

fully implemented teledermatology service in a similar setting. Primary care costs 

and societal costs (e.g. travel costs, absence of work) were not included. Initial 

investment costs (e.g. for hardware, software, training programs, full 

implementation, organisation as well as administration) were taken care of by the 

telemedicine provider and thus costs were included in an indirect way.  Still, the 

costs formula used in Chapter 2 is applicable to other countries that have 

comparable health systems with a strong gatekeeper function of primary care and 

in more heterogeneous health care systems, such as the US, when an average 

price per diagnosis can be estimated.  
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The patient’s acceptance of and satisfaction with teledermatology was not in the 

scope of this thesis. However, multiple studies had already reported high patient 

satisfaction and acceptance with SAF teledermatology.19-27  

 

Teledermoscopy 

The research described in Chapter 3 is one of the few studies of diagnostic 

agreement that have been conducted in a real-world clinical setting. It is the first 

study to report on the use of teledermoscopy in a general practice setting. 

Although the diagnostic reliability results are significant, the major limitation are 

the underpowered accuracy results, as the vivo diagnoses data set is incomplete 

due to patients not undergoing the physical referral. This could have been 

prevented by a longer inclusion period, including more GPs as participant and by 

stricter monitoring of the participating GPs in following the instructions to send the 

patients to see the dermatologist in vivo after the teleconsultation. 

The authors classified the diagnoses made by the teledermatologist for analysis. 

This could have created an interpretation bias and could have been prevented if 

all teledermatologist were instructed to provide (aggregated) diagnoses 

according to a predefined classification. 

 

Tertiary Teledermatology 

One possible limitation in the pilot study (Chapter 5) was selection bias. The 

participating dermatologists were highly motivated and monitored.  Consequently, 

it was unlikely that they would not accept TTD.  Secondly, no follow-up data was 

available on whether or not patients were seen live by an academic dermatologist 

after TTD.  Finally, patient acceptance and satisfaction were not measured in this 

pilot. 

The study described in Chapter 6 included more participating peripheral 

dermatologists as compared to the pilot study (Chapter 5). Our findings on the 
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lack of motivation for tertiary teledermatology are underlined by the fact that only 

three peripheral dermatologists were responsible for 60% of the teleconsultations. 

This could create a selection bias in the patient population and therefore the 

quantitative results, but the main evaluation results from questionnaires and 

interviews were not influenced by this fact. Additionally, the low inclusion of TTDCs 

forms a limitation of the findings on referral prevention. 

 

Recommendations for teledermatology implementations 

This section provides some recommendations on conditions that can contribute to 

a successful teledermatology implementation. For every setting, dependent on the 

specific demands and challenges, a different combination of these conditions can 

prove most successful. 

 

Actors 

Implementing teledermatology usually entails changing the way people work. 

Even when all other conditions are met, if the actors of the telemedicine service are 

not involved from an early stage implementation is likely to fail. Chapter 6 of this 

thesis shows the importance of clear incentives and motivation for the actors.  

Likewise, when all actors are highly motivated, a telemedicine project can be very 

effective even under poor conditions. Examples of this are found in telemedicine 

projects in developing countries or harsh environments.8;28-30 Most important 

aspect is proper change management: before starting implementation, identify all 

actors and key stakeholders, define advantages for all of the actors and solutions 

for the challenges they could face. It is best to present the service as something 

that either the referrers (e.g. GPs) or the consultants (e.g. dermatologists) want as a 

group. Implement region by region and start with the most motivated actors. 

When the first results of the service in terms of performance indicators are positive, 
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have the actors themselves present these to all possible actors in the region to 

upscale the service. Project management of such an implementation should lay 

with either a dedicated telemedicine provider or dedicated professional from 

within one of the actor groups. 

 

Mode of delivery 

Although this thesis did not investigate different modes of delivery, 

recommendations can be made based on the literature found during the study 

period. Store and Forward (SAF) is the most prevalent mode of delivery31 and also 

the recommended mode because of the advantages it holds over Real-Time (RT) 

delivery. There is no significant difference found in accuracy and reliability 

between the two.4;5;32 Implementing SAF is less demanding for the following 

reasons: 

 

• SAF capturing technology remains far cheaper than RT capturing 

technologies. 

• SAF capturing technology is easier to use than RT as there is only need for 

taking and uploading several pictures at one point in time versus a 

continuous use of video equipment, video conferencing software and 

network connection. 

• SAF is truly space and time independent whereas RT is only space 

independent, putting more strain on the actors’ schedule. 

• SAF automatically creates a lasting clinical record, whereas RT needs added 

functionality to record the session. In terms of data storage RT also has the 

disadvantage, as video needs substantially more storage space compared 

to a photograph. 
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RT can be preferred over SAF in a specific setting e.g. where the service requires 

interaction between patient and teledermatologist, where the examined skin 

covers a very large part of the body or when direct results are required. 

 

Capturing technology 

As digital photo cameras are increasingly improving in output quality and 

decreasing in price, currently essentially all cameras on the market are suited for 

teledermatology. Even most mobile phone cameras have sufficient quality to be 

eligible for teledermatology use.33-36 More important, as stated under the Actors 

section, is the person handling the camera. Proper training and repetition in taking 

clinical pictures should be mandatory for all who practice teledermatology.  

Teledermoscopy capturing technologies are still very much in development, 

ranging from camera adapter pieces, all-purpose microscopes to camera stations 

specifically designed for dermoscopy. Depending on the purpose (e.g. lesion 

screening centre or GP with special interest), a suitable device can be acquired. As 

described in Chapter 3 taking a dermoscopic image has proven to be more 

difficult than macro images, thus the training and repetition of these skills should 

increase as well. A possibility could be to train the technical assistant in a GP 

practice in dermoscopy photography, analogous to the tasks they perform in ECG 

and spirometry measurements.  

It is recommended that dermatologists be offered the option to provide feedback 

on the quality of the clinical pictures and the dermoscopic pictures. The 

telemedicine provider (see below) could monitor these quality results and provide 

extra training programs when needed. 

 

Purpose and setting 

Depending on the purpose of the teledermatology service, the work processes 

and actors that are affected by implementation of the service are different, e.g. GP 



Chapter 7 – General Discussion 

 

138 

Telemedicine in dermatology: evaluation of secondary and tertiary teledermatology 

and dermatologist or dermoscpopy nurse and dermatologist. One should define 

the purpose beforehand and pick a suitable set-up (i.e. software and hardware) 

accordingly, in close collaboration with the most involved actors. Specify what 

part(s) of the affected work processes are changing due to the teledermatology 

service and educate and motivate all actors to adhere to these changes. 

Health care systems are usually regulated on a national level. Differences in these 

healthcare systems can be of influence on the teledermatology service e.g. 

whether primary care performs as a gatekeeper to secondary and tertiary care. If 

this is the case, consultation and triage purposes are more easily implemented as 

all patients first visit primary care. In settings where patients can go directly to a 

specialist, a patient supplied teledermatology service for triage could be more 

successful.  

 

Integration in health information infrastructure 

A telemedicine service will very often, if not always, be used by actors in different 

tiers of healthcare, in different institutions and different specialties. This leads to a 

divers landscape of all different Electronic Health Records (EHRs) used by the 

actors of the telemedicine service. In The Netherlands, for example, there are 

currently 8 major GP EHRs, 12 hospital EHRs and 5 EHRs for specific patient groups 

(e.g. COPD, diabetes) that provide records to an intermural team of healthcare 

professionals. Alongside those are the EHRs of the pharmacists, physiotherapists, 

psychologists and so on.  

A telemedicine service that is completely integrated with some, but preferably 

most of these systems (concentrated on the ones used by the telemedicine actors), 

will have a far better chance of reaching a large-scale implementation. Integration 

can be divided into three phases: 

 

 



Chapter 7 – General Discussion 

 

139 

Telemedicine in dermatology: evaluation of secondary and tertiary teledermatology 

I. Result reporting in all relevant EHRs. 

All results from e.g. a teledermatology consultation should be placed in the EHR 

of the GP that started the teleconsultation and in the EHR of the dermatologist 

that answered the teleconsultation. At the minimum represented by text, but 

preferably including the clinical images. 

 

II. Single sign-on from all EHRs. 

As most telemedicine services today are some form of web application, the 

actor should be able to log in to the telemedicine platform directly from their 

main EHR. As they are already identified and authenticated through the log in 

procedure of their EHR, these credentials can be transferred to the telemedicine 

platform, ensuring increased usability of the system via a one-click solution. 

Added functionality would be the option to remember the patient context of the 

current record in the EHR when transferring to the telemedicine platform, 

discarding the need to look up the same patient again. 

 

III. Full integration within EHRs. 

Finally, all telemedicine functionality should be integrated in the EHRs 

themselves, including the proper standards providing the possibility of 

communication between different EHRs. This provides an actor with one system 

they would use, bringing many advantages e.g. singly point of entry for 

identification and authentication, access to all patient data including the option 

to easily add the relevant data (e.g. medication history) to the teleconsultation 

and complete reports of teleconsultations.  

 

Using a dedicated telemedicine provider 

A recent survey amongst US based teledermatology practising clinicians listed the 

challenges they faced in their teledermatology practices: Obtaining 
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reimbursement, resolving technical-related issues, communicating with referring 

providers, setting up TD operation, and setting up TD staff education 

programmes.31 Dermatologists who do not practice teledermatology report similar 

challenges, plus the possible medical-legal risks involved.6 

These challenges to a successful implementation can be overcome when a care 

institution (or commercial company) acts as a dedicated telemedicine provider, 

thus providing a single organisation that manages all these issues and is also the 

point of contact for patients, care professionals and actors such as government 

and supervisory bodies. The responsibilities and tasks that a telemedicine provider 

can (and maybe should) incorporate to set up a telemedicine service are: 

• Administration, registration and storage of clinical records 

• Negotiating sustainable reimbursement with healthcare insurers 

• Handle claiming and crediting incorrect claims  

• Imbursement of involved actors (e.g. dermatologist, general practitioner 

and telemedicine provider staff) 

• Providing clinical liability insurance specifically tailored to telemedicine 

procedures 

• Proving a telemedicine software platform and keeping it up to date in 

concordance with the latest security standards, legislation and regulations. 

• Providing suitable hardware for telemedicine procedures (e.g. cameras, 

dermoscopes)  

• Providing CME accredited training programs for the medical staff (e.g. 

taking clinical pictures, using the telemedicine platform, assessment of skin 

lesions via telemedicine) 

• Providing project management for telemedicine implementation in a region 

• Providing helpdesk-service for technical and administrative issues 

• Providing yearly reports on performance indicators (e.g. per clinic) 
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• Providing integration with Electronic Health Records (EHRs) for both GPs 

and specialists 

• Negotiating and developing communications standards together with EHR 

providers and other (governmental) actors. 

In essence, the telemedicine provider does not differ from a regular hospital or 

care institution, other than the absence of the iconic large building with 

examination rooms and wards.  

 

Health Management Practice 

The powerful factor in success stories in teledermatology implementation  

is the cooperation of both scientific institutes (public sector) and  

commercially driven companies (private sector). This collaboration has  

played a large role in the data collection for the research in  this thesis, particularly 

for Chapters 2 and 6. This combination proves to be a driving force in  

the evolution of TD and this practice model, described by Witkamp  

and Van der Heijden as “Health Management Practice” (see textbox) explains the 

process in which private (e.g. telemedicine provider or hospital) and public parties 

(e.g. ministry departments or disease specific funds) and independent  

knowledge institutes (e.g. universities or research centres) jointly  

develop and study telemedicine tools and their outcomes and  

drive introduction of telemedicine services in regular care.37 
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Health Management Practice 

 

Telemedicine Development 

Technology combined with new healthcare processes lead to an integrated 

telemedicine service including software, hardware, infrastructure, hosting, 

education and management, all meeting (national) requirements of safety, security, 

connectivity and user friendliness.  

 

Health Management Research 

Independent research aiming to collect evidence that the use of telemedicine 

services increases efficiency leading to increased production volume and better 

quality of care at equal or lower costs. 

 

Health Management Implementation 

Telemedicine stakeholders – manufacturers, users, policy makers and health 

insurers – should all be actively involved in the design of practice and 

reimbursement models. When significant reductions in costs on a macro level have 

been proven, the next step is to create a healthy business case to support the 

complete telemedicine service. In order to assure successful implementation in 

regular care, active support and marketing from all stakeholders should take place. 

 

Source: Witkamp L, van der Heijden JP. Health Management Practice as a Method to Introduce Teledermatology: 

Experiences from the Netherlands. In: Telemedicine in Dermatology. Springer-Verlag Berlin Heidelberg, 2012. 
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Teledermatology: blueprint for new telemedicine services 

When a telemedicine service has been successfully implemented, the experiences 

and knowledge gained during this process can be used in the implementation of 

telemedicine services in others fields.  Especially when a dedicated telemedicine 

provider has managed the implementation, thus keeping all knowledge in one 

place, this model could be very effective. 

At the core of the teleconsultation process lays the digitization of a measurement, 

making it suitable for electronic data transfer. To assess if the teledermatology 

model is generalizable to another medical speciality this is the first and most 

important question to address. For teledermatology, obviously a visual 

measurement (looking at a skin disorder), was made digital by taking a digital 

photograph of the skin. This can easily be applied to other visual measurements 

such as fundus photos in ophthalmology or inner ear photos in otolaryngology 

and also to other graphical represented measurements such as spirograms in 

pulmonology and ECGs in cardiology.38-41 Looking beyond images and graphical 

representations, one could imagine kidney function results from Point of Care 

Testing42 (laboratory diagnostic testing performed at or near the site where clinical 

care is delivered) at the GP practice that could be sent as digitized tables. Even an 

automated advice from a GP decision support system could be used as a 

measurement (e.g. advice on medication prescription or deviation from standard 

treatment plans), when that advice is controversial and the GP would want to 

discuss it with a specialist. 

Secondly, the motivators for the different actors that were essential to the success 

of teledermatology (e.g. educational effect, improved patient service, 

reimbursement, improved professional network between GP and dermatologists) 

could be generalizable to other newly developed teleconsultation services in a 

different speciality. Teleconsultation services are found in e.g. psychology, 
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cardiology, ophthalmology and pulmonology.38;39;41;43 As Chapter 6 has shown, it 

proves very difficult to successfully implement a new telemedicine service when 

motivators are not present or too weak to induce change in work processes. 

 

Example from practice 

 

In The Netherlands, KSYOS TeleMedical Centre is an example of a telemedicine 

provider that operates on a national scale as an online hospital and incorporates 

most of the recommendations made in this chapter. 

Their telemedicine services show how a successful implementation of 

teledermatology in 2005 led to implementations of new teleconsultation services. 

In 2007 tele-ophtalmology, in 2009 telecardiology and in 2010 telepulmonology 

were introduced. These services currently have had approximately 15.000, 13.000 

and 4.000 teleconsultations respectively.44 In tele-ophthalmology 45% of referrals 

to the ophthalmologist are prevented.45 In telepulmonology and cardiology these 

figures are 56% and 74% respectively.45 Newly developed services are e.g. tele-

otolaryngology, telenephrology, telepsychology and tele-ultrasonography. 

 

Generalizability can also become more difficult when healthcare systems are 

different, e.g. teledermatology benefitted greatly from the gatekeeper function of 

the GP in The Netherlands. This system is also present in the UK for example and 

therefore susceptible for the same motivators. France and Belgium, however, have 

a system in which a major part of the patients go directly to the dermatologist 

without visiting a GP fist, making it more difficult to apply the same motivators to a 

telemedicine service in these countries. 
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Recommendations for future research 

Secondary Teledermatology 

The results in Chapter 2 on prevented referrals were based on qualitative data 

(measurement of the management plan according to the GP) and no other large 

implementation studies have been performed on referral prevention that 

measured actual referrals after teledermatology had taken place. It would be of 

interest to register all the received dermatology care for a year in a population that 

also received teledermatology consultation. This can be done e.g. by linking the 

database of a telemedicine provider with the database of the national registration 

of all insured care transactions. In the healthcare system in The Netherlands all 

insured care transactions are based on diagnosis and treatment combinations and 

are coded as such. Therefore, it would be possible to find whether a person that 

received a teleconsultation also received care from a dermatologist for the same 

diagnosis in a certain period of time after teleconsultation. 

A second important and interesting question is whether a decline in referrals to the 

dermatologist over the years can be found in GP practices that actively performed 

teledermatology and whether this decline would be absent in GP practices who 

have not performed teledermatology. There are national databases with random 

sampling of Dutch GP practices in which referrals are measured.46 Connecting 

telemedicine provider data with these databases can provide the possibility to 

answer this question. If this hypothesis were true, it would show a long-term effect 

of teledermatology and underline the educational effect that is experienced by the 

GPs. 

Clinical outcomes of teledermatology consultations have been subject to little 

research, although results of two studies indicate that teledermatology has similar 

outcomes compared to in vivo consultation.17;18 When a large number of 
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teledermatology consultations are performed in a real world clinical setting as 

shown in Chapter 2, the hypothesis that clinical outcomes lead to proper patient 

management is easily made. Still, there is a lack of scientific evidence to confirm 

this hypothesis based on a large heterogeneous population, and it remains an 

important question to answer in the secondary teledermatology research domain. 

Economic evaluations remain difficult to perform in the field of telemedicine.47 

However, it is essential to provide stakeholders with solid arguments whether or 

not to implement a telemedicine service. Further research can be based on actual 

costs derived from the health care insurance companies (or national registrations 

thereof) combined with clinical outcomes on effectiveness in different settings.  

Mobile teledermatology is the most recent addition to the domain of 

teledermatology.48 Also known as M-Health, the use of mobile communication 

technology has entered the telemedicine world.49 This encompasses a broad field 

of applications using smartphones, tablets and other wireless internet devices that 

have been developed in the last four years and by far surpass the technologies 

used in most studies from the last decade. But although technologically the 

possibilities are numerous, additional research needs to show if and in what 

settings mobile teledermatology can lead to better, faster care with lower cost. 

 

Teledermoscopy 

Although diagnostic accuracy and reliability have been shown to be comparable to 

in vivo in many implementations where one or a few skilled individuals were 

responsible for taking the dermoscopy images, the results in Chapter 3 showed 

that teledermoscopy in a GP practice setting cannot be compared to these 

aforementioned implementations. Further research should determine in which 

settings the implementation of teledermoscopy can add to the quality and 

efficiency of care and try to identify the required conditions for a successful 

teledermoscopy implementation. 
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Tertiary Teledermatology 

Digital communication between dermatologists, and specialists in general, will 

continue to grow. Although this thesis showed a specific setting where the use of a 

teledermatology implementation to streamline and improve this intercollegiate 

communication was not successful, it is still necessary to think about the way we 

handle digital communication when the subject is of a clinical nature. Issues 

addressing patient privacy, information security, availability and validity of 

information remain important issues when exchanging clinical information. In 

addition, triage between hospitals and within different departments of hospitals 

might benefit by using telemedicine applications (embedded in EHRs).  

 

Conclusions 

Today, teledermatology is a permanent part of dermatologic care. Secondary 

teledermatology where patient selection is performed by the general practitioner 

should, given the proof of its successes presented in this thesis, be added as a best 

practice to guidelines directing primary dermatologic care.  

Successful implementation of telemedicine services is only possible when all 

involved actors are motivated to use the telemedicine service and the motivators 

are sustainable, enabling the service to surpass the pilot phase and ensuring the 

service will become a permanent part of the care process and embedded in the 

healthcare system. 

  



Chapter 7 – General Discussion 

 

148 

Telemedicine in dermatology: evaluation of secondary and tertiary teledermatology 

Reference List 

 1.  Jackson DE, McClean SI. Trends in telemedicine assessment indicate 
neglect of key criteria for predicting success. J.Health Organ Manag. 2012; 
26: 508-23. 

 2.  Perednia DA, Brown NA. Teledermatology: one application of telemedicine. 
Bull.Med.Libr.Assoc. 1995; 83: 42-7. 

 3.  Perednia DA. Store-and-forward teledermatology. Telemed.Today 1996; 4: 
18-21. 

 4.  Warshaw EM, Hillman YJ, Greer NL et al. Teledermatology for diagnosis and 
management of skin conditions: a systematic review. J.Am.Acad.Dermatol. 
2011; 64: 759-72. 

 5.  Whited, J. D. Summary of the Status of Teledermatology Research.  28-4-
2011.  

 
 6.  Armstrong AW, Kwong MW, Chase EP et al. Why some dermatologists do 

not practice store-and-forward teledermatology. Arch.Dermatol. 2012; 148: 
649-50. 

 7.  Armstrong AW, Wu J, Kovarik CL et al. State of teledermatology programs 
in the United States. J.Am.Acad.Dermatol. 2012. 

 8.  Bryld LE, Heidenheim M, Dam TN et al. Teledermatology with an integrated 
nurse-led clinic on the Faroe Islands--7 years' experience. 
J.Eur.Acad.Dermatol.Venereol. 2011; 25: 987-90. 

 9.  Rios-Yuil JM. [Correlation between face-to-face assessment and 
telemedicine for the diagnosis of skin disease in case conferences]. Actas 
Dermosifiliogr. 2012; 103: 138-43. 

 10.  Garcia-Romero MT, Prado F, Dominguez-Cherit J et al. Teledermatology via 
a social networking web site: a pilot study between a general hospital and a 
rural clinic. Telemed.J.E.Health 2011; 17: 652-5. 

 11.  Gonzalez-Villalobos CG, Santana-Chavez LA. [Experience with a "Telederma 
Program" in a family medicine unit]. Rev.Med.Inst.Mex.Seguro.Soc. 2011; 
49: 407-11. 

 12.  Manahan MN, Soyer HP, Nissen LM. Teledermatology in pharmacies: a pilot 
study. J.Telemed.Telecare 2011; 17: 392-6. 



Chapter 7 – General Discussion 

 

149 

Telemedicine in dermatology: evaluation of secondary and tertiary teledermatology 

 13.  Muir J, Xu C, Paul S et al. Incorporating teledermatology into emergency 
medicine. Emerg.Med.Australas. 2011; 23: 562-8. 

 14.  Whited JD, Warshaw EM, Edison KE et al. Effect of store and forward 
teledermatology on quality of life: a randomized controlled trial. JAMA 
Dermatol. 2013; 149: 584-91. 

 15.  Lim D, Oakley AM, Rademaker M. Better, sooner, more convenient: a 
successful teledermoscopy service. Australas.J.Dermatol. 2012; 53: 22-5. 

 16.  Senel E, Baba M, Durdu M. The contribution of teledermatoscopy to the 
diagnosis and management of non-melanocytic skin tumours. 
J.Telemed.Telecare 2013; 19: 60-3. 

 17.  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: 26-30. 

 18.  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.  Bowns IR, Collins K, Walters SJ et al. Telemedicine in dermatology: a 
randomised controlled trial. Health Technol.Assess. 2006; 10: iii-xi, 1. 

 20.  Collins K, Walters S, Bowns I. Patient satisfaction with teledermatology: 
quantitative and qualitative results from a randomized controlled trial. 
J.Telemed.Telecare 2004; 10: 29-33. 

 21.  Kvedar JC, Menn ER, Baradagunta S et al. Teledermatology in a capitated 
delivery system using distributed information architecture: design and 
development. Telemed.J. 1999; 5: 357-66. 

 22.  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. 

 23.  van den Akker TW, Reker CH, Knol A et al. Teledermatology as a tool for 
communication between general practitioners and dermatologists. 
J.Telemed.Telecare 2001; 7: 193-8. 

 24.  Weinstock MA, Nguyen FQ, Risica PM. Patient and referring provider 
satisfaction with teledermatology. J.Am.Acad.Dermatol. 2002; 47: 68-72. 



Chapter 7 – General Discussion 

 

150 

Telemedicine in dermatology: evaluation of secondary and tertiary teledermatology 

 25.  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: 422-31. 

 26.  Williams T, May C, Esmail A et al. Patient satisfaction with store-and-forward 
teledermatology. J.Telemed.Telecare 2001; 7 Suppl 1: 45-6. 

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

 28.  Fruhauf J, Hofman-Wellenhof R, Kovarik C et al. Mobile teledermatology in 
sub-Saharan Africa: a useful tool in supporting health workers in low-
resource centres. Acta Derm.Venereol. 2013; 93: 122-3. 

 29.  Pickard-Gabriel CJ, Rudinsky S. Difficult diagnoses in an austere 
environment: a clinical vignette ?the presentation, diagnosis, and 
management of ichthyosis. J.Spec.Oper.Med. 2013; 13: 61-5. 

 30.  Colven R, Shim MH, Brock D et al. Dermatological diagnostic acumen 
improves with use of a simple telemedicine system for underserved areas of 
South Africa. Telemed.J.E.Health 2011; 17: 363-9. 

 31.  Armstrong AW, Kwong MW, Ledo L et al. Practice models and challenges in 
teledermatology: a study of collective experiences from teledermatologists. 
PLoS.One. 2011; 6: e28687. 

 32.  Johnson MN, Armstrong AW. Technologies in dermatology: 
teledermatology review. G.Ital.Dermatol.Venereol. 2011; 146: 143-53. 

 33.  Berndt RD, Takenga MC, Kuehn S et al. Development of a mobile 
teledermatology system. Telemed.J.E.Health 2012; 18: 668-73. 

 34.  Borve A, Holst A, Gente-Lidholm A et al. Use of the mobile phone 
multimedia messaging service for teledermatology. J.Telemed.Telecare 
2012; 18: 292-6. 

 35.  Farshidi D, Craft N, Ochoa MT. Mobile teledermatology: As doctors and 
patients are increasingly mobile, technology keeps us connected. Skinmed. 
2011; 9: 231-8. 

 36.  Kroemer S, Fruhauf J, Campbell TM et al. Mobile teledermatology for skin 
tumour screening: diagnostic accuracy of clinical and dermoscopic image 
tele-evaluation using cellular phones. Br.J.Dermatol. 2011; 164: 973-9. 



Chapter 7 – General Discussion 

 

151 

Telemedicine in dermatology: evaluation of secondary and tertiary teledermatology 

 37.  Witkamp L, van der Heijden JP. Health Management Practice as a Method to 
Introduce Teledermatology: Experiences from the Netherlands. In: 
Telemedicine in Dermatology. Springer-Verlag Berlin Heidelberg, 2012. 

 38.  Andonegui J, Serrano L, Eguzkiza A et al. Diabetic retinopathy screening 
using tele-ophthalmology in a primary care setting. J.Telemed.Telecare 
2010; 16: 429-32. 

 39.  Bonavia M, Averame G, Canonica W et al. Feasibility and validation of 
telespirometry in general practice: The Italian "Alliance" study. Respir.Med. 
2009; 103: 1732-7. 

 40.  Garritano FG, Goldenberg D. Successful telemedicine programs in 
otolaryngology. Otolaryngol.Clin.North Am. 2011; 44: 1259-74, vii. 

 41.  Sorensen JT, Clemmensen P, Sejersten M. Telecardiology: Past, Present and 
Future. Rev.Esp.Cardiol. 2013; 66: 212-8. 

 42.  Nichols JH. Point of care testing. Clin.Lab Med. 2007; 27: 893-908, viii. 

 43.  Nelson EL, Bui TN, Velasquez SE. Telepsychology: research and practice 
overview. Child Adolesc.Psychiatr.Clin.N.Am. 2011; 20: 67-79. 

 44.  KSYOS TeleMedisch Centrum. Data on file.  2013.  
 
 45.  van der Heijden JP. Teledermatologie en andere succesvolle 

teleconsultatiediensten in de dagelijkse huisartsenpraktijk. Bijblijven 2011; 
27: 7-14. 

 46.  Landelijk Informatie Netwerk Huisartsenzorg. http://www.linh.nl.  1-1-2009.  
 
 47.  Whited JD. Economic analysis of telemedicine and the teledermatology 

paradigm. Telemed.J.E.Health 2010; 16: 223-8. 

 48.  Brandt R, Hensley D. Teledermatology: the use of ubiquitous technology to 
redefine traditional medical instruction, collaboration, and consultation. 
J.Clin.Aesthet.Dermatol. 2012; 5: 35-7. 

 49.  Bashshur R, Shannon G, Krupinski E et al. The taxonomy of telemedicine. 
Telemed.J.E.Health 2011; 17: 484-94. 

 
 
  



 

 

 

 

 

 

 

Samenvatting 

  



Samenvatting 

153 

Telemedicine in dermatology: evaluation of secondary and tertiary teledermatology 

Telemedicine is het zorgproces of het geheel van de zorgprocessen waarbij zorg 

wordt geleverd door gebruikmaking van zowel informatietechnologie als 

telecommunicatie, welke zorgverleners in staat stelt om tijd- en plaats 

onafhankelijk samen te werken. Telemedicine wordt gezien als een van de 

oplossingen om gezondheidszorg toegankelijk en betaalbaar te houden voor de 

hele maatschappij. Teledermatologie is het leveren van dermatologische zorg met 

behulp van telemedicine. In hoofdstuk 1 wordt een geschiedenis gegeven van de 

ontwikkeling van teledermatologie en word een beeld geschetst van het huidige 

teledermatologie landschap aan de hand van de verschillende actoren, 

aanbiedingsmodellen, gebruikte foto en video technologieën en functies die zijn 

ontwikkeld.  

 

Dit proefschrift is onderverdeeld in 2 thema’s. Deel I behandelt secondaire 

teledermatologie, waarbij de huisarts digitale foto’s van de huid neemt en naar de 

regionale dermatoloog verzendt via een telemedicine tool, met als doel het 

voorkomen van een fysieke verwijzing en/of het inwinnen van advies over 

diagnose of behandeling. In hoofdstuk 2 worden de effecten op de efficiëntie, de 

kwaliteit en de kosten van zorg beschreven van de eerste grootschalige 

secondaire teledermatologie implementatie. Hoofdstuk 3 gaat in op de 

toepasbaarheid van teledermatologie in combinatie met dermatoscopie in de 

dagelijkse huisartsenpraktijk. 

Deel 2 van dit proefschrift behandelt tertiaire teledermatologie (TTD), waarbij 

digitale foto’s van de huid worden uitgewisseld tussen (academische) 

dermatologen met als doel het inwinnen van advies over diagnose of 

behandeling, verbeterde triage, supervisie op afstand en/of educatie. In hoofdstuk 

4 wordt een overzicht gegeven van de bestaande TTD implementaties, hoofdstuk 

5 en 6 beschrijven hoe het model van secondaire teledermatologie kan worden 

toegepast in de derde lijn en toetst de haalbaarheid hiervan. 
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Hoofdstuk 2 

Teledermatologie wordt in Nederland sinds 2005 veelvuldig gebruikt in de 

dagelijkse praktijk en is volledig vergoed door de zorgverzekeraar. Dit hoofdstuk 

toont door evaluatie van 37.207 teleconsulten aan dat 68% van de verwijzingen 

naar de dermatoloog wordt voorkomen door gebruik van teledermatologie, wat 

leidt tot een geschatte kostenbesparing van 18%. De gemiddelde antwoordtijd 

van een dermatoloog was 4.6 uur en in 85% van de teleconsulten ervoeren de 

huisartsen een leereffect. De conclusies zijn dat het gebruik van teledermatologie 

leidt tot efficiënte zorg tegen waarschijnlijk lagere kosten en komt daarmee in 

aanmerking om een standaard te worden de verwijs systematiek van de huisarts. 

 

Hoofdstuk 3 

Teledermatoscopie combineert dermatoscopische (10x vergroting) foto’s met de 

reguliere teledermatologie en kan daarmee de mogelijkheid bieden om 

pigmenteuze laesies en huidtumoren te diagnosticeren via teleconsultatie. Dit 

hoofdstuk beschrijft een studie naar de accuratesse en betrouwbaarheid van 

teledermatoscopie toegepast in de dagelijkse huisartsenpraktijk. De accuratesse 

was κ 0.61 bij diagnose en κ 0.23 bij behandel plan. De betrouwbaarheid scoorde 

κ 0.65 bij diagnose en κ 0.36 bij behandel plan. Van een derde van de 

dermatoscopische beelden werd de kwaliteit beoordeeld als goed. Bij deze 

teleconsulten steeg de accuratesse en betrouwbaarheid voor behandel plan naar 

κ 0.42. Concluderend heeft teledermatoscopie toegepast in de dagelijkse 

huisartsenpraktijk lagere accuratesse en betrouwbaarheid vergeleken met in vivo 

consultatie en deze worden stevig beïnvloed door de kwaliteit van het beeld. 

Adequate training en monitoring is daarom zeer aan te raden wanneer men 

teledermatoscopie bij de huisarts wil toepassen op verantwoorde wijze. 
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Hoofdstuk 4 

Dit hoofdstuk geeft d.m.v. een systematic review een overzicht van studies naar 

TTD met focus op de verschillende gebruiksdoeleinden. Vier categorieën zijn  

gedefinieerd: 1) verkrijgen van expert advies van een gespecialiseerde, vaak 

academische, dermatoloog, 2) educatie en supervisie van dermatologen in 

opleiding, 3) nascholing en 4) second opinion van een collega. Drie modaliteiten 

worden gebruikt: teleconsultatie (web) applicatie, web forum en email lijst. De 

meerderheid gebruikt de store-and-forward techniek, 27% gebruikt een 

combinatie van store-and-forward en real-time. Uitkomstmaten van de studies 

waren educatief effect, kosten, diagnostische accuratesse, betrouwbaarheid en 

validiteit, satisfactie van patiënt en arts, en efficiëntie verbetering. Er zijn 11 studies 

gevonden en daaruit blijkt dat TTD in een erg vroeg stadium van ontwikkeling is 

vergeleken met secondaire teledermatologie. 

 

Hoofdstuk 5 

De pilot studie beschreven in dit hoofdstuk evalueert de waarde en haalbaarheid 

van een TTD systeem. Een baseline meting toonde aan dat de helft van de tertiaire 

verwijzingen geschikt zijn voor teledermatologische consultatie. Perifere 

dermatologen consulteerde academische dermatologen 28 keer middels 

teledermatologie tijdens de studie periode. Bij 61% van de teleconsultaties zou de 

perifeer dermatoloog de patiënt naar het academisch ziekenhuis hebben 

verwezen, als er geen TTD optie mogelijk was. Bij 71% van deze 17 

teleconsultaties was een fysieke verwijzing uiteindelijk niet nodig. De gemiddelde 

SUS score was 80, wat een hoge bruikbaarheid van het systeem representeert. Alle 

gebruikers waren tevreden (gemm. 7.6 op een schaal van 10). De resultaten 

suggereren dat TTD onnodige verwijzingen naar de derde lijn kan voorkomen. 

Een evaluatie op grotere schaal is nodig om deze conclusies te bevestigen en 

generaliseren, welke wordt beschreven in hoofdstuk 6. 
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Hoofdstuk 6 

Dit hoofdstuk beschrijft het effect van TTD op de verwijzingen van perifere naar 

tertiaire centra en evalueert de acceptatie van een TTD systeem door 

dermatologen. In twee jaar tijd zijn er 85 teleconsultaties verzonden door 13 

perifere dermatologen en beantwoord door 8 dermatologen uit 2 tertiaire centra. 

Hierbij werden 81% van de fysieke verwijzingen voorkomen. Alle gebruikers 

onderkenden de voordelen van TTD, zoals snelle responstijd, geformaliseerde 

dossiers en beveiligde communicatie stromen. Echter kregen de huidige 

werkprocessen via telefoon en reguliere email nog steeds de voorkeur, 

voornamelijk door het reeds opgebouwde gebruiksgemak en het directe contact 

via het persoonlijk opgebouwde netwerk. Conclusie was dat, ondanks de 

verbeterde triage o.b.v. de kwantitatieve resultaten, de motivatie om TTD te 

gebruiken in deze setting niet aanwezig was. Een succesvolle TTD implementatie 

hangt samen met de volgende punten: a) een nationaal TTD systeem waarin alle 

dermatologen zijn geïndexeerd naar sub-specialiteit, b) mogelijkheid om op 

persoonlijke titel teleconsulten te sturen, c) mogelijkheid om  met meerdere 

dermatologen een casus te bespreken, d) koppelingen met elektronische 

patiënten dossiers en e) veranderd beleid van tertiaire centra of zorgverzekeraars 

waarbij het gebruik van teledermatologie in het triage proces wordt gestimuleerd.  

 

Aanbevelingen voor teledermatologie implementaties 

Het meest belangrijke aspect voor de actoren van een teledermatologie dienst zijn 

veranderde werkprocessen, een verandering die goed begeleid moet worden. 

Voordat de implementatie van start gaat is het van belang alle actoren en 

stakeholders te identificeren, en de voordelen voor alle actoren en oplossingen 

voor mogelijke problemen te identificeren.  
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De meest gebruikte en aanbevolen modaliteit is store-and-forward, wegens de 

voordelen die het biedt boven real-time. Het is tot op de dag van vandaag 

goedkoper, makkelijker in gebruik, minder vatbaar voor technische problemen, 

volledig plaats en tijd onafhankelijk en bouwt automatisch een elektronisch 

dossier op. 

 

Digitale camera’s krijgen steeds hogere kwaliteit en steeds lagere aanschafkosten 

en alle huidige camera’s op de markt kunnen voor teledermatologie worden 

ingezet. Veel belangrijker is de vaardigheid die men heeft met een camera om tot 

een hoog kwalitatief klinisch beeld te komen en adequate training en herhaling is 

noodzakelijk dit te bereiken. Feedback mogelijkheden van de dermatologen over 

de kwaliteit van de foto’s is aan te bevelen. 

 

Een telemedicine dienst heeft een veel grotere kans op succesvolle implementatie 

als deze is ingebed in de huidige zorg infrastructuur, bijvoorbeeld door 

koppelingen met de reeds gebruikte elektronische patiënten dossiers voor single 

sign-on en rapportage. 

 

De meeste gehoorde uitdagingen bij implementaties (verkrijgen van vergoeding, 

oplossen van technische problemen, afspraken tussen actoren, opzetten en 

managen van een telemedicine dienst, opzetten van effectieve trainingen, 

afhandeling van wet en regelgeving) kunnen worden opgelost door een aparte 

partij op te laten treden als hoofdaannemer. De hoofdaannemer voor 

telemedicine diensten heeft samen met de bij haar aangesloten zorgverleners de 

behandelrelatie met en draagt medische verantwoordelijkheid voor haar patiënten 

en is aansprakelijk voor de medische kwaliteit. Eisen aan de hoofdaannemer zijn 

medisch-inhoudelijk, kwalitatief, technisch, financieel en juridisch van aard. 
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Aanbevelingen voor toekomstig onderzoek 

De resultaten van voorkomen verwijzingen in hoofdstuk 2 zijn gebaseerd op 

kwalitatieve data. Een interessante vraag is of deze resultaten ook worden 

gevonden wanneer er kwantitatieve data wordt gebruikt. Door bij patiënten die 

een teleconsult hebben ondergaan te kijken of er in de 6 maanden erna een 

bezoek aan de dermatoloog heeft plaatsgevonden voor dezelfde klacht kan deze 

vraag beantwoord worden. 

 

Daarnaast is het interessant om lange termijn effecten van teledermatologie te 

onderzoeken door te kijken of er over verloop van jaren verschillen optreden in 

verwijsgedrag bij huisartsen die actief teledermatologie gebruiken versus 

huisartsen die dat niet doen.  

 

Klinische uitkomsten van teledermatologie zijn nog minimaal onderzocht en 

worden veelal aangenomen als gelijk aan in vivo consultatie. Gezien het veelvuldig 

gebruik wordt deze hypothese wel versterkt, maar uitgebreid onderzoek zal nog 

het wetenschappelijk bewijs moeten vormen. 

 

Economische evaluaties zijn nog onvoldoende uitgevoerd en deze kunnen met 

cijfers van zorgverzekeraars en nationale registraties worden uitgevoerd, nu op 

grote schaal teledermatologie als reguliere zorg wordt toegepast.  

 

Mobiele teledermatologie (ook wel M-Health) is met de gigantische 

ontwikkelingen op gebied van smartphones, tablets en andere mobiele devices 

met internettoegang sterk in opkomst. Onderzoek is nog schaars en zal gaan 

uitwijzen in welke settings M-health kan bijdragen aan betere snellere zorg tegen 

lagere kosten. 
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Teledermatoscopie heeft potentieel veel voordelen, maar verder onderzoek moet 

nog uitwijzen hoe deze technologie op een verantwoorde wijze kan worden 

toegepast in de huisartsenpraktijk. 

 

Tertiaire teledermatologie staat nog in de kinderschoenen en succesfactoren voor 

een grootschalige implementatie moeten nog verder worden onderzocht. 

Intercollegiale digitale communicatie zal alleen nog maar toenemen en de 

noodzaak om deze communicatie te stroomlijnen en formaliseren groet daarmee 

ook. 

 

Conclusies 

Vandaag de dag is teledermatologie een permanent onderdeel geworden van de 

dermatologische zorg. Secondaire teledermatologie, waarbij de huisarts de 

patiënt selecteert voor teleconsultatie, zou gebaseerd op resultaten in dit 

proefschrift moeten worden toegevoegd aan standaarden voor dermatologische 

zorg in de huisartsenpraktijk. 

In het algemeen kan worden gesteld dat implementatie van telemedicine diensten 

alleen mogelijk wordt wanneer alle betrokken actoren gemotiveerd zijn om 

werkprocessen te veranderen en de stimulansen voor deze motivatie van 

duurzame aard zijn waardoor het telemedicine proces onderdeel wordt van de 

reguliere zorg. 
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Telemedicine 

The delivery of healthcare and sharing of medical knowledge by use of information 

and communication technology (ICT), enabling caregivers and caretakers to work 

together independently of place and time for the purpose of consultation, 

examinations or medical procedures, and education. 

 

Teledermatology 

The delivery of dermatologic care through telemedicine technology. 

 

Dermoscopy 

A non-invasive diagnostic technique that enables an experienced clinician to 

perform direct microscopic examination of the surface and architecture of skin 

lesions.  

 

Teledermoscopy 

The practice of teledermatology using digital dermoscopic lesion images (with or 

without clinical images). 

 

(Diagnostic) accuracy 

The degree of closeness of the result of a (diagnostic) test to the actual true value 

(gold standard) of the measured subject. 

 

(Diagnostic) reliability 

The ability of a (diagnostic) test to provide the same result with repeated 

examinations of the same case. A common tool to measure reliability is the use of 

the kappa coefficient that adjusts the observed agreement for expected chance 

agreement. 
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Primary Care 

Health services that are the first point of contact for a patient with the healthcare 

system. In some countries (e.g. The Netherlands, UK) primary care performs a 

gatekeeper function, performing triage to secondary care. 

 

Secondary Care 

Medical care provided by a specialist or facility upon referral by a primary care 

physician that requires more specialized knowledge, skill, or equipment than the 

primary care physician has. 

 

Tertiary Care 

Highly specialized consultative care; usually on referral from primary or secondary 

medical care personnel, by specialists working in a centre that has personnel and 

facilities for special investigation and treatment.  

 

Second Opinion 

The process of seeking an evaluation by another physician to confirm the 

diagnosis and treatment plan of the initial physician, or to offer an alternative 

diagnosis and/or treatment approach. 
A second opinion may be requested by: 

1. The patient - doubts about the first diagnosis or suggested course of 

treatment may lead to a wish for an alternative diagnosis/course of treatment 

to be investigated; or a wish for confirmation from another doctor. 

2. A patient’s carer or a relative (this must be with patient’s consent). 

3. General Practitioner – when a GP is unsure about a diagnosis, they may refer 

to a consultant or another GP.  
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4. Consultant - it is common for a consultant to ask for a further opinion from a 

colleague if a case is particularly complicated. 

 

Intercollegiate Consultation 

This term is best described in the English language as peer consultation; the term 

means a short-term patient contact that takes place at the request of another 

specialty, prior to or during hospitalization or treatment in the emergency 

department without the existence of co-treatment. The question of the 

consultation is generally limited, usually only of diagnostic or triage nature. 

 

Tertiary Referral 

The process where a primary or secondary care provider refers a patient to a 

physician working in a tertiary care centre, more specified to dermatology: 

1. Referrer is a dermatologist working in a care facility other than the receiving 

tertiary centre 

2. Referrer is a non-dermatological specialist working in a care facility other 

than the receiving tertiary centre 

3. Referrer is a non-dermatological specialist working in the same tertiary care 

facility 

 

Specialized Referral 

The process where a primary or secondary care provider refers a patient to a 

primary, secondary or tertiary care provider with highly specialized knowledge in a 

specific field. All tertiary referrals are thus also a specialized referral. 
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Courses and seminars  

 

Activity ECTS 

NICTIZ SNOMED course 0.25 

 

 

(Inter)National Conferences 

 

Activity ECTS 

British Dermatology Association Conference 2013 

Attending and invited speaker 
0.75 

European Academy of Dermatology and Venerology Annual Congress 2008 – 

Attending 
0.75 

European Academy of Dermatology and Venerology Annual Congress 2009 - 

Attending and invited speaker 
1.25 

European Academy of Dermatology and Venerology Annual Congress 2010 - 

Attending and invited speaker 
1.25 

First Annual International Congress on Telehealth and Telecare 2011 

Attending and speaker 
1.25 

KSYOS Telemedicine Conference 2008  

Attending and invited speaker 
1.25 

KSYOS Telemedicine Conference 2009  

Attending and invited speaker 
1.25 

KSYOS Telemedicine Conference 2010  

Attending and invited speaker 
0.75 

NHGdoc Symposium 2012 

Attending 
0.25 

NVMA Congress ABC van de ICD 10 2012  

Attending 
0.25 
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ONKOderm congress 2013 

Attending and invited speaker 
0.75 

Symposium 'Software als medisch hulpmiddel' 2013 

Attending 
0.25 

Symposium Supporting Health by Technology IV 2012 

Attending and poster presentation 
0.75 

Third Annual International Congress on Telehealth and Telecare 2013 

Attending and speaker 
1.25 

World Congress of Teledermatology 2010  

Attending, invited speaker and Chairman of Organizing Committee 
3 

World Congress of Teledermatology 2012  

Attending and invited speaker 
1.25 

 

 

Teaching 

 

Activity ECTS 

Mentor Health Economics student master thesis internship 2012 2 

Mentor Medical Informatics student bachelor thesis internship 2009 2 

Mentor Medical Informatics student bachelor thesis internship 2013 2 

Panel participant at Radboudt University Symposium 0.25 

Supervision PHD student TeleOtoLarynology at Leiden University 0.5 

Supervision PHD student TelePulmonology at University of Amsterdam  0.5 

Teaching class in Minor E-Health at the Free University 1 
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De kans is groot dat, nadat u mijn stellingen al met een schuin oog heeft bekeken 

en grotendeels onbegrepen heeft weggelegd, deze pagina de eerste is die u leest 

uit dit proefschrift. Betrapt? Geen paniek, u gaat op in de massa… 

 

cli·ché [kliesjee] (het; o; meervoud: clichés; verkleinwoord: clicheetje):  

Overbekende waarheid, al te vaak gebruikte uitdrukking; gemeenplaats, 

dooddoener 

 

Dat zegt de Dikke Van Dale er over. Desondanks is en blijft het dankwoord, 

overigens zonder dat dit ooit in de openbaarheid wordt toegegeven, het best 

gelezen hoofdstuk van menig proefschrift. Het heerlijk herkenbare metrum waarin 

alle usual suspects (promotor en co-promotores, kamergenootjes, de dame van de 

koffie, de onvermijdelijke geliefde en het tijdens de promotie verwekte 

nageslacht) de revue passeren leest even heerlijk weg als de achterklap die uw wc 

bezoek verrijkt. Daaraan toegevoegd uw nieuwsgierigheid gemixt met een lichte 

angst of u zelf nog genoemd wordt draagt niet in mindere mate bij aan de 

populariteit van deze passage. Herman de Coninck, de man die zijn volk poëzie 

leerde lezen, zei eens Literatuur is een protest tegen het cliché. Om nou dit, of elk 

ander proefschrift wat dat betreft, van het stempel literatuur te voorzien zou 

getuigen van een groot hybris en bovendien, zijnde opgegroeid met de 

Klisjeemannetjes op de achtergrond, zal ik de laatste zijn die verkondigd vies te 

zijn van een stukje cliché op zijn tijd. Ik wens u dan ook veel leesplezier en mocht u 

nog een minuutje overhouden, scant u dan ook nog even de samenvatting om die 

ongemakkelijke stiltes bij de borrel te voorkomen. 

 

Als eerst wil ik graag iedereen bedanken die in meerdere of mindere mate 

betrokken is geweest bij het tot stand komen van de studies en het proefschrift, 
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gedeeld heeft in de successen en mij heeft bijgestaan in die onvermijdelijke 

perioden wanneer het allemaal even niet wilde lukken. 

 

Daarnaast mijn co-promotoren, te beginnen bij dr. Leonard Witkamp. Ik durf 

zonder meer te zeggen dat zonder hem dit proefschrift hier niet had gelegen. Hij 

was degene die iets in mij zag en mij op het pad van dit promotie traject heeft 

gezet, ondanks mijn toentertijd stellige overtuiging dat het niks voor mij was. 

Gezien de goede afloop had hij, zoals wel vaker helaas, gelijk. Leonard, ontzettend 

bedankt voor het vertrouwen dat je toen en nog steeds in mij hebt. 

 

Mijn ontmoeting met dr. Phyllis Spuls, omstreeks september 2007, voor een 

wetenschappelijke stage bleek, zonder dat wij dit ons toen beseften, de eerste 

dag te zijn van de lotgevallen van deze promovendus. Ik heb haar sindsdien leren 

kennen als een zeer begane, gastvrije, ambitieuze en vooral lieve vrouw waarbij ik 

mij altijd thuis heb gevoeld. Naast de onmisbare wetenschappelijke input heb ik 

jouw visie op de morele en ethische kant van het onderzoek als zeer waardevol 

ervaren. Phyllis, je bent met recht het hart van mijn proefschrift geworden. 

 

Dr. Nicolette de Keizer is de enige persoon bij mij bekend die het voor elkaar 

speelt om studieprotocollen en manuscripten niet alleen binnen 24 uur van 

commentaar te voorzien, maar hierin ook nog dermate scherp en gedetailleerd te 

zijn, alsof ze elke zin onder een loep had gefileerd. Nicolette, ondanks dat het 

contact met jou wat minder frequent was, wist jij altijd tot in de puntjes waar ik mee 

bezig was. Je positief kritische feedback heeft in grote mate bijgedragen aan mijn 

wetenschappelijk geweten en je vakmanschap is een inspiratie voor mijn toekomst 

als academicus. 
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Mijn promotor, prof. dr. Ameen Abu-Hanna is pas aan het einde van mijn promotie 

traject betrokken geraakt, wegens het wegvallen van mijn voormalige promotor. 

Ondanks zijn geringe input in het wetenschappelijke deel was hij binnen korte tijd 

zeer betrokken bij mijn promotie. Ameen, dank voor je flexibiliteit en 

welwillendheid mijn promotorschap op je te nemen.  

 

Alle collega’s, zowel de huidige, de J’s en de alumni, bij KSYOS Telemedisch 

Centrum. Naast de ontzettend relaxte en open sfeer op de werkvloer zijn velen van 

jullie ook buiten het werk goede vrienden geworden en het feit dat ik toen en nu 

met veel plezier naar kantoor ga is in grote mate aan jullie te danken.  

 

Het trial team van de afdeling huidziekten was een warm bad, waar zelfs ik als non 

medicus snel in werd opgenomen en waar de loyaliteit van en voor oud teamleden 

bij de etentjes bewonderenswaardig is. Dank voor de leuke tijd binnen en buiten 

het AMC. In het bijzonder, Anna-Christa, Oda en Sanna. Ondanks de 12 vierkante 

meter die we met z’n vieren deelden, vond ik het werken op ons kamertje altijd 

een plezier.  

 

Alle dermatologen en huisartsen die hebben meegewerkt aan mijn onderzoek, in 

het speciaal Marc Nahuys, Werner Habets, Menno Gaastra, Pina Middelkamp, 

Henry de Vries, Edwin van Leent, Wietse van der Veen, Albert Wolkerstorfer, Henk 

Sillevis Smitt, Diederik de Geer, Chris den Hengst, Vera Heydendael, Piet Burger, 

Amber Goedkoop en de huisartsen die de teledermatoscopie hebben omarmd. 

 

Mam, Pap, Teri, Giel, vrienden, familie, teamgenoten en al die anderen die het 

hebben aangedurfd telkens weer te vragen wat ik nou eigenlijk aan het doen was: 

bedankt voor het luisteren, de interesse, het meedenken, de soms benodigde 

spiegel en alle, ja daar is ‘ie dan, gezelligheid! 
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En tenslotte, traditioneel als laatste in het dankwoord, nog een paar woorden voor 

jou lieve Nina. Tijdens het eerste jaar van mijn promotie leerde ik je kennen als 

buurmeisje - dat je er al 3 jaar woonde is voor mij nog steeds een raadsel - , en al 

vrij snel na deze ontdekking en die bewuste kroegentocht door Oost was je ook 

mijn meisje. Ik zal niet trachten alles wat ik voor, bij en met je voel te vatten in een 

paar zinnen amateuristisch proza, maar weet dat die ontdekking van de wijnrode 

kleur in de gang op de derde verdieping de belangrijkste is uit mijn leven.  
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Job van der Heijden was born in Amsterdam on the 7th of February 1984.  

 

He attended the St. Ignatius Gymnasium 

and followed a six-month exchange 

programme at the Montana State 

University in Bozeman MT, USA. He 

graduated in 2008 with a bachelors and 

a masters degree in Medical Informatics 

at the University of Amsterdam.  

 

After a six-month sailing trip on the Tall 

Ship Picton Castle he continued his 

research started during his master thesis 

as a PhD student on teledermatology at 

the dermatology department of the 

Academic Medical Centre, of which this 

dissertation is the result.  

 

During his PhD research Van der Heijden also worked at KSYOS Health 

Management Research. Currently he is employed as head of Research and 

Development at KSYOS Health Management Research. In this function he 

oversees research and PHD projects in various fields of telemedicine, for 

example telepulmonology, telecardiology and teleophthalmology, and is 

responsible for the development of the KSYOS telemedicine software platform 

currently used in The Netherlands. 

 

 

 

  

 


