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Abstract: Purpose

This paper presents a three-year teledermatology evaluation experience. The aim is to explain the
methodology followed, present the evaluation results, discuss critically the issues that emerged during
the experience and report the main lessons learned.

Methods

A complete design and evaluation methodology was conducted to fully address significant issues
arising from other previous teledermatology experiences. (1,2) System-design requirements and image
quality issues were studied. (3) A detailed clinical concordance study was undertaken in order to
determine the accuracy of diagnoses made using teledermatology in order to assess different
dermatological clinics. (4) Finally, an impact study on the health system was performed. Then, clinical,
technical, social and alignment outcomes were analysed during the study and at the end of the
experience in order to understand how emerging factors affected the final setup of the teledermatology
system.

Results

The most important results reported in this study can be summarized as follows. (1) A complete web-
based environment for teledermatology support was developed as a result of a dynamic evaluation
process with clinical personnel. (2) A total of 120 teleconsultations (82 pediatric and 28 adult) were
made during the clinical concordance study. Concordance analysis was carried out for each
dermatological disease group. High concordance rates were found in pediatrics for inflammatory
dermatoses (76%) and also for adults (75%) with infections and infestations. (3) Physicians were
satisfied with the teledermatology system but the time dedicated to consultation in primary care was a
limiting factor (19 minutes for each teleconsultation) (4) An extensive discussion about the successful
and the limiting aspects of the teledermatology experience revealed the reasons behind the final
decision not to proceed with its implementation. It was considered not to be aligned with Health Care
Organization (HCO) strategy and consequently did not achieve high-level support for its long-term
implementation.

Conclusions



A high degree of diagnostic accuracy both for pediatric and adult consultations was achieved using the
teledermatology system with affordable technical requirements. Its usefulness for filtering
dermatological referrals was also demonstrated in the study. Nevertheless, other factors such as the
reorganization required for the physicians' time schedule, remuneration issues, absence EHR
(electronic health record) integration and lack of interaction with the HCO were important limiting
factors. This led to the conclusion that under the evaluation conditions long-term set-up was not
possible. It was also concluded that HCO participation would have been essential for both the
evaluation study and the long-term set-up of the system.
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Structured Abstract

Purpose

This paper presents a three-year teledermatology evaluation experience. The aim is to
explain the methodology followed, present the evaluation results, discuss critically the
issues that emerged during the experience and report the main lessons learned.

Methods

A complete design and evaluation methodology was conducted to fully address
significant issues arising from other previous teledermatology experiences. (1,2)
System-design requirements and image quality issues were studied. (3) A detailed
clinical concordance study was undertaken in order to determine the accuracy of
diagnoses made using teledermatology in order to assess different dermatological
clinics. (4) Finally, an impact study on the health system was performed. Then, clinical,
technical, social and alignment outcomes were analysed during the study and at the end
of the experience in order to understand how emerging factors affected the final setup of
the teledermatology system.

Results

The most important results reported in this study can be summarized as follows. (1) A
complete web-based environment for teledermatology support was developed as a result
of a dynamic evaluation process with clinical personnel. (2) A total of 120
teleconsultations (82 pediatric and 28 adult) were made during the clinical concordance
study. Concordance analysis was carried out for each dermatological disease group.
High concordance rates were found in pediatrics for inflammatory dermatoses (76%)
and also for adults (75%) with infections and infestations. (3) Physicians were satisfied
with the teledermatology system but the time dedicated to consultation in primary care

was a limiting factor (19 minutes for each teleconsultation) (4) An extensive discussion
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about the successful and the limiting aspects of the teledermatology experience revealed
the reasons behind the final decision not to proceed with its implementation. It was
considered not to be aligned with Health Care Organization (HCO) strategy and
consequently did not achieve high-level support for its long-term implementation.
Conclusions

A high degree of diagnostic accuracy both for pediatric and adult consultations was
achieved using the teledermatology system with affordable technical requirements. Its
usefulness for filtering dermatological referrals was also demonstrated in the study.
Nevertheless, other factors such as the reorganization required for the physicians’ time
schedule, remuneration issues, absence EHR (electronic health record) integration and
lack of interaction with the HCO were important limiting factors. This led to the
conclusion that under the evaluation conditions long-term set-up was not possible. It
was also concluded that HCO participation would have been essential for both the

evaluation study and the long-term set-up of the system.
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Body of the manuscript

1. Introduction

Telemedicine systems today are widely used for delivering dermatological services to
remote areas, especially in countries where there is no easy access to dermatology care
due to geographical barriers or a widely dispersed distribution of dermatologists [1, 2].
Using teledermatology, GPs (general practitioners) are able to refer consultations to a
dermatologist located elsewhere using information and communication technologies.

In general, there are two main ways of delivering teledermatology [3]. The first is based
on videoconferencing systems providing real-time and live-interactive communication
between GP, patient and dermatologist [4, 5]. The second is based on taking digital
images of skin lesions and sending them through the Internet from a primary care centre
(GP and patient location) to a secondary care centre (dermatologist location)[1,2,6-12].
This is known as store-and-forward teledermatology (S&F). These systems do not
require real-time interaction between the parties, and are less financially and
technologically demanding than real-time setups. In general, real-time is seldom
required for teledermatology while S&F provides sufficient flexibility in consultation
schedules with high rates of accuracy [7,11,12]. For these reasons most teledermatology
experiences reported in recent years are based on S&F systems.

The interest in using telemedicine to send medical images for remote diagnosis is not
new. As a matter of fact, it started with teleradiology in the early 1960s [13,14].
Teleradiology is one of the more successful telemedicine applications and recent
reported experiences show that it continues to be used today [15]. Teledermatology
adopts many of the ideas developed for teleradiology and adapts them to the
peculiarities of dermatological images. Therefore, the S&F architectures developed for

teleradiology can be easily adapted to teledermatology. See for example [16, 17] where
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S&F teleradiology systems are presented. These systems would be able to support
dermatological images after making the appropriate modifications. Furthermore, the
challenge of seamless integration with facility-based picture archiving and
communication system (PACS) in hospitals studied for years for teleradiology
applications [18] could be compared to the main challenges presented by the integration
of teledermatology applications in hospitals. The main differences between these
closely related telemedicine disciplines, which could be jointly implemented over the
same architecture to provide collaborative services, are their degrees of accessibility
resulting from the different devices used to obtain the images in either case. While
teleradiology needs expensive digital film scanners only available in hospitals,
teledermatology merely requires a digital camera, very affordable for small medical
centres. Nevertheless, there has been some research carried out into the use of low-cost
cameras in teleradiology systems [19].

The great interest in teledermatology is demonstrated by a plethora of experiences
reported in recent decades [1-12, 20-26]. Different kinds of teledermatology studies can
be found in the literature concerning the different aspects involved in a teledermatology
system setup. Such aspects include teledermatology effectiveness and diagnosis
reliability [2,7,10-11,20], efficacy for GPs learning [8], patients and physicians’
acceptability [21, 22], and time scheduling [9]. Other reviews or comparative studies
[3,23,24,26] have reported low-cost successful experiences [10] or experiences detailing
the main problems detected in daily routine consultations [2]. The use of
teledermatology for diagnosis in general dermatological clinics has been addressed in
some previous studies [7, 10], and there are also studies dealing specifically with
pediatrics [12, 20]. It is interesting to note that teledermatology has been broadly

studied for the diagnosis of skin cancer conditions and has been shown to be a valuable
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complementary tool in primary care centres as a filtering tool for pigmented skin
referrals [6].

The great majority of these studies focus on showing teledermatology as a valuable tool
for medical practice but they do not give much consideration to the long term
implementation of these systems within the clinical routine of healthcare centres [1,2,5-
12,20-22,25]. The alignment of new information systems with the objectives of Health
Care Organizations (HCO) is a key factor for their introduction and long-term success.
Alignment theories should thus be taken into account when examining the long-term
implementation of a teledermatology system [27,28].

Alignment theories suggest that as long as a telemedicine system contributes to the
achievement of HCO objectives following defined strategic plans, it can be aligned with
hospital strategy and its long-term set-up will be possible. Bush et. al. in [29] suggested
five steps for aligning information systems with organizational objectives: 1) identify
organization objectives; 2) identify organization strategy to cope with the objectives; 3)
envision an information system to support organization strategies; 4) gain approval of
health centres at a high-level to implement the system; 5) implement the system.

The present paper describes a teledermatology experience initiated three years ago by a
group of volunteers from 3 different disciplines (dermatologists, GPs and engineers) in
order to propose solutions for improving the dermatology service in the Spanish region
of Aragon. The initiative arose when some GPs hypothesized that by using a
teledermatology system many referrals to specialist hospitals could be avoided and
others could be done much more quickly (in urgent cases). Hence, it was thought that a
teledermatology system could help to improve patient care by speeding up the initial
contact of patients with the dermatologist (Steps 1 and 2 of the 5 proposed in [29]).

HCO approval is crucial for the long-term working of such a service. Thus, our main
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goal was to demonstrate the usefulness of a teledermatology service in order to gain
HCO approval and achieve its long-term implementation. Our study concentrated on
obtaining real evidence of the potential usefulness of the teledermatology system in our
region with its particular circumstances.

In order to envision and implement the system, in accordance with Step 3 of the
alignment process [29], we took into account lessons learned from other experiences in
our methodology study. After reviewing all the experiences mentioned above [1-12, 20-
26], it was clear that there were some important points requiring careful consideration
when developing a useful teledermatology system. We finally identified 4 relevant
factors that had to be successfully handled during the study relating to the design and
development requirements and evaluation of the system: (1) the teledermatology
software system had to be user-friendly and focused on physicians’ skills and
requirements, (2) digital photographs of dermatological lesions had to be of high quality
and the teledermatology system equipped with image analysis tools, (3) a clinical
concordance study needed to be carried out in order to determine what dermatological
lesions the system could be useful for, (4) an impact study on the health system had to
be undertaken in order to evaluate the long-term viability of the system.

Different problems (technical, organizational and social) did eventually emerge during
the study and finally a long-term setup of the system was not possible. A retrospective
assessment of the project as a whole together with the results was therefore carried out
after the three-year experience in order to identify the main problems and analyse any
benefits that could be derived. Although many teledermatology experiences have been
reported to date, the value of this particular document is that it not only describes how
the system was developed and main outcomes of its evaluation but it also discusses the

strengths and limitations of the system in a realistic manner.
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The remainder of this paper is organized as follows. The methods section describes in
detail the methodology followed in designing and evaluating the system. The results
section then reports the main outcomes with specific reference to the four relevant
factors mentioned above. The results of the evaluation are then discussed and compared
with those published in the literature. Next, a retrospective analysis details the strengths
and limitations of the experience, and reports on the side effects and additional benefits.
Finally, the lessons learned are reported and recommendations made for the successful

implementation of a teledermatology system.
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2. Methods: design and evaluation methodology

A design and evaluation methodology was followed with the aim of addressing the 4
relevant factors described in the introduction. We conducted a simple process to identify
these factors. During a period of 2 months a state of the art review was performed. For
each remarkable teledermatology experience, main factors were identified by answering
two simple questions: 1) which features contributed to the success of the
teledermatology experience? 2) which did not? Additionally, environmental conditions
were also analyzed and evaluated in order to establish whether or not certain specific
features could affect conditions in the clinic (e.g. if GPs took the photographs or if
experts were involved).

Technical factors incorporating system development and image quality requirements
were considered first for the study. Eight months were devoted to this stage. The
clinical concordance study was conducted over two years, with more active periods
irregularly distributed during this period. During the evaluation period, the data needed

for image quality evaluation and the impact study were also collected.
2.1 Teledermatology software system

A web application was developed to give support to the teledermatology system. This
application was located in a web server placed in a control centre. Thus, GPs and
dermatologists could access the system using a standard web browser. The developed
system was integrated in a secure environment where confidentiality, privacy and
integrity of the exchanged medical data were always guaranteed. The main research
question governing the teledermatology system development was: how should the
software be designed so that it can be easily used by clinical personnel and support
teledermatology consultations? This requirement implied an interactive process with

physicians (both GPs and dermatologists) being involved in the design from the outset.
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Hence, the software development was planned as a collaborative process between
engineers (who developed the system) and physicians (who tested the system). During
4 months, a small group of 4 physicians (1 dermatologist and 3 GPs) took part in the
software validation, and a total of 17 teledermatology consultations were performed.
Throughout this period, periodic meetings were planned where dermatologists and GPs
pointed out weaknesses and usability issues of the system. The software system was
improved in the light of these comments. In this way, all the necessary conditions in the
clinical setting for the teledermatology process were identified through real practice.
The dermatologist and GPs completed a technical questionnaire about the final design

of the teledermatology system and their general expectations concerning its use.
2.2 Clinical Image: quality and tools

Image quality greatly influences dermatologists’ confidence in providing a diagnosis
and is thus a determining factor in the effectiveness of teledermatology. Conventional
digital cameras have been demonstrated to be good enough to achieve high image
quality [10, 11]. Hence, a Cannon Isus 75x camera was used in each primary care
centre to take photographs. It was chosen because it was relatively easy to operate and
satisfied all the minimum requirements detailed in clinical image studies. Nevertheless,
GPs do require some minimum training in clinical photograph acquisition.
Recommendations on acquiring clinical images based on the American Association of
Telemedicine (ATA) guidelines [30] and other experiences reviewed [31] were
delivered to GPs in order to enhance the quality of clinical images submitted to the
dermatologist. By using low cost resources and involving non-expert photographers in
the experience, it was possible to answer the main research question: under these
conditions, would the quality of the images acquired be high enough to provide a

diagnosis? This point was addressed in the clinical concordance study during the

10
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evaluation phase. Image quality was graded as low, fair or high depending on the
response of the dermatologists when asked to scale the possibility of offering a
diagnosis with telemedicine. Further, they were asked if higher resolution or overall
image quality was required in order to provide a diagnosis.

As images constitute the major source of information for dermatologists when making a
teledermatology diagnosis, an image viewer based on Flash [32] technology was
developed and inserted in the web application in order to help dermatologists explore
images in detail. This includes a set of handy diagnostic tools such as longitudinal and
area measurements, especially useful for calculating, for example, the area of psoriasis
severity index (PASI) or a Scorad Index. In contrast to other commercial image
processing software, the technology was very simple, easy to use and specifically
adapted to the dermatological setting. Furthermore, the interoperability of image
formats transferred to the system was considered and a JPEG-DICOM (Digital Imaging
and Communications in Medicine [33]) —JPEG image converter module was developed

and included in the teledermatology system.
2.3 Clinical Concordance Study

In order to determine the reliability of the teledermatology system, the degree of
concordance (agreement) in diagnosis between teledermatology and face-to-face
consultation was measured. The clinical concordance study addressed one basic
research question: under our set conditions, how many consultations achieved
concordance? In addition, it enabled two more research questions to be answered. How
many times did the dermatologist offer a confident diagnosis and was it concordant?
Was it related to the dermatological lesion type or the patient’s age? A total of 20

physicians (4 dermatologists and 16 GPs including 11 pediatricians) organized in 3

11
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working groups (associated to 3 medical speciality centres) distributed throughout our
regional health-care service area participated in this study.

The clinical concordance study was conducted from April 2008 to July 2010. In primary
care centres, patients with dermatological lesions that were clearly diagnosed by general
practitioners were not considered for a teledermatology consultation, thus avoiding bias
in the concordance analysis. There were no more exclusion criteria for other patients
with dermatological diseases; hence no pre-selection was involved (neither pathological
nor in terms of demographic conditions) when performing teledermatology

consultations.

Figurel. Example of a teledermatology consultation

Figure 1 shows an example of the teledermatology procedure in a primary care centre.
The PC screen shows the image viewer of the web application where all the clinical

images uploaded for each consultation are available for display.

12
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2.3.1 Clinical Concordance study process

The first part of the teledermatology consultation procedure was carried out in a primary
care centre. Patients attending the primary care centre with a skin lesion were informed
about the teledermatology procedure. If they agreed to participate, they signed the
consent form (authorising the sending of their clinical data outside care centres) and the
GPs then took photographs of their lesions. Using a standard web browser, the GPs
logged into the teledermatology application and filled in the consultation request forms
available in the system, attaching clinical images and providing the required text data
information. Once finished, it was referred to the associated dermatologist with a
request for a diagnosis.

During this phase of the project, dermatologists were requested to issue an initial
diagnosis evaluation using teledermatology. After a period of no longer than 1 week,
patients were referred to a face-to-face consultation with the same dermatologist to

obtain a definitive diagnosis (see Figure 2).

b Primary Care =g Dermatologist
Centre (PCC) &‘ Centre

i 1. Consultation :  E-mail is sent to warn dermatologist

in PCC :  about new consultation
o : 2. Tele-Dermatology F 1. Tele-Dermatology Diagnosis
E-mail is sent to warn GP about : consultation B »
diagnosis - First Concordance Questionnarie

<

T <1 week

N 2. Conventional Visit Diagnosis
3.Conventional

consultation

e 4
B
: - Second Concordance Questionnarie

T : Time between teledermatology and conventional consultation

Figure 2. Clinical study procedure

13
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Hence, in this phase, the dermatologists had to complete two questionnaires for each
patient, the first after the telemedicine consultation and the second after the
conventional visit. The first included questions about the diagnosis opinion, image
quality level and quality of information provided by GPs. They were also asked
whether they found enough information in the teledermatology system to deliver a
confident first diagnosis. They also selected the degree of possibility for offering a
diagnosis with telemedicine on a scale ranging from 1 to 5. In the second questionnaire,
the dermatologists categorized the concordance level of each pair of consultations as
follows: agreement concordance (if both diagnoses provided under the different
procedures were the same), partial concordance (if a differential diagnosis was proposed
under any one of the procedures) or disagreement concordance (if a mistaken diagnosis
was made using teledermatology). They also stated whether they considered it was
possible or not to provide a reliable diagnosis with the telemedicine system and the
reasons for their opinion.

The GPs also completed a simple questionnaire for each consultation involving
teledermatology in order to analyse their general clinical competence in dermatological
diagnosis. Hence, they had to give their preliminary diagnosis before submitting
referrals. Using the same classification of levels of concordance (agreement, partial and
disagreement) as in the previous study, the dermatologists provided their level of

concordance with the GPs.
2.4 Impact on health system organization study

Impact on the health system was mainly measured in terms of personnel satisfaction and
time impact on clinical routine. Two research questions were formulated regarding the

impact on health system organization: 1) how much time did it take to perform a

14
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teledermatology consultation both in primary and specialist care centres? 2) what was
the opinion of clinical personnel about the teledermatology usage?

During the concordance evaluation, the impact on time dedicated to teledermatology in
clinical practice was also studied. To this end, questions about the time invested were
included in the concordance tests.

Periodic meetings were held and email contact was maintained in order to immediately
solve problems as they arose so that physicians could avoid stress and not lose interest
in using the system. Moreover, a total of 10 physicians completed an opinion

questionnaire of 10 questions about the acceptability of the system.
3. Results of the evaluation

The reported results correspond to the requirements and evaluation studies described
above. Intensive data collection was carried out using questionnaires and descriptive
statistics were used to report the results. It should be noted that evaluation literature and
questionnaire design techniques were reviewed before our evaluation study was

conducted [34].
3.1 Technical architecture results

At the end of the technical development and evaluation phase, all the technical
resources needed for dermatologist consultations were included in the web system.
Patients’ registration files included patient demographics (gender, date of birth, address,
etc), dermatological history (both personal and family), known allergies, drugs,
referring dermatologist and correspondent general practitioner. Then, specific
consultation request files were designed which comprised the patient identification
code, date, sanitary centre and descriptive information about the skin lesion and also the

presumptive diagnosis. Furthermore, a codified diagnostic CIE-9 searcher,

15
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modifications for specific clinical vocabulary and verification steps images were
included after the evaluation by clinical personnel.

All the physicians completed the technical questionnaires and reported that the system
was easy to use, intuitive, and well-adjusted to a clinical setting. They also reported that
they had invested an average of 2 hours to properly learn how to use the software. The
main drawback was the software was not integrated with patients’ EHR (electronic
health record). It should be noted that our system was not integrated with the patients’
EHR because a common EHR between primary and specialist care has not yet been
implemented in health centres in Aragdn. Nevertheless, as a specific section for
containing patient data was included in the teledermatology system, it was not initially

considered as a shortcoming since the required information was available in the system.
3.2 Image quality results

In our experience, image quality was determined as poor in 24% of the total
consultations performed. In these cases it was not possible for the dermatologist to issue
a diagnosis. Moreover, in 66% (28/43) of the cases where the dermatologist could not
offer a diagnosis, this was due to poor quality images.

Dermatologist feedback was very useful for improving image quality. In fact, for 17%
of the first 60 consultations performed, the dermatologist reported very low quality
images while this percentage declined to 10% for the last 60 consultations. Furthermore,
for 35% of the first 60 consultations, the dermatologist reported that the image quality
should be improved while the percentage dropped to 17% for the last 60 consultations.
Nevertheless, the dermatologists continued to state that image quality should be
improved. They also reported that there were significant differences regarding
physicians’ photography skills and we determined that in addition to the guidelines

provided, some physicians would require a specific training course.

16
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3.3 Clinical concordance study results

3.3.1 Patient Demographics

A total of 120 complete concordance consultations were included in the study. 82 of
them were pediatric and 38 corresponded to adults. The age range of pediatric
consultations was from 3 months to 14 years (mean age 7.0 + 4.0 years (SD)) and the
age range of adults ranged from 15 years to 83 (mean age 56.2 £17.4 years (SD)). Male
(n=61, 53.0% in paediatrics and 47.0% in adults) and female (n=59, 47.0% in pediatrics
and 53.0% in adults) participation was equally represented in the evaluated
consultations.

3.3.2 Diagnosis Consultations

Table | summarizes all diagnoses provided during the clinical evaluation process in the
conventional visits. A total of 116 diagnoses were classified into 4 different groups of
diseases (inflammatory dermatoses, infections and infestations, tumors and others) and
4 were diagnosed as normal skin. Both in adult and in pediatric consultations,
inflammatory dermatoses were the most commonly referred pathologies (n=49).
Tumors (n=24, especially benign ones n=20), and infections and infestations (n=22)
were also very common. The rest of the diagnoses were included in the “Other
dermatoses” group (n=21). Due to their variability within this group, no individual

pathology concordance analysis was done.

Diagnosis Results Paediatrics | Adult Age Total
1. Inflammatory dermatoses 33 16 49
i) Papulosquamous and eczematous dermatoses 33 10 43
i) Hives, rashes and purple 0 4
17
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1ii) Vesicular bullous diseases 0 2 2
2. Infections and Infestations 16 6 22
3. Tumors 14 10 24
1) Benign 14 6 20
i) Malign 0 4 4
4. Other Dermatoses 14 7 21
i) Genodermatoses 2 0 2
ii) Hair, nails and mucosal disease 2 0 2
1ii) Vascular disorder 4 1 5
iv) Diseases by external agents 1 0 1
v) Skin pigmentation disorder 0 1 1
vi) Adnexal diseases 4 1 5
vii) Rheumatologic diseases 0 2 2
viii) Degeneration diseases 1 1 2
iX) Sub-cutaneous disorders 0 1 1

Table I: Total number of diagnosis consultations

3.3.3 Concordance Diagnosis Results
Table Il reports diagnosis concordance results classified in 4 levels (C1: no diagnosis

made with telemedicine, C2: discordant agreement, C3: partial agreement and C4: total

agreement).
Diagnosis Results Age Total | C1(%) | C2(%) | C3(%) | C4(%)
Inflammatory Pediatrics 33 0.00% 6% 18% 76%
dermatoses

18
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Adult 16 0.00% | 13% 25% 62%

Infections and Pediatrics 16 13% 6% 6% 75%

Infestations

Adult 6 0.00% | 0.00% 17% 83%
Tumors Pediatrics 14 | 0.00% | 14% 7% 79%

Adult 10 0.00% | 0.00% 20% 80%
Other dermatoses Pediatrics 14 15% 15% 15% 55%

Adult 7 0.00% | 0.00% | 0.00% 100%

Table 1l: Concordance Diagnosis Results (C1: no diagnosis made with telemedicine, C2: discordant agreement,

C3: partial agreement and C4: total agreement)

High concordance rates were found in pediatrics for inflammatory dermatoses,
infections and infestations and also tumors. Lower rates of total agreement were found
for others pathologies and also some discordant diagnosis (C2). Nevertheless, within
this group, total agreement (C4) was found for genodermatoses (2/2) and vascular
disorders (3/4).

High concordance rates were found in the adult age group for infections and infestations
and tumors. High concordance was also found in the “other dermatoses” group but 6
consultations were not enough to obtain significant conclusions. Note that the total
agreement (C4) for inflammatory dermatoses was not so high and also that some
mismatched diagnoses were delivered (2/16).

3.3.4 Teledermatology Effectiveness

Table 11l reports some indicators that reflect dermatologist confidence and caution in
issuing a diagnosis, and the general effectiveness of teledermatology (as a filter tool and

to give patient priority). Also, treatment management results are reported for

19
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mismatched diagnoses. It should be noted that dermatologists were able to offer more

than one reason when a first reliable diagnosis could not be issued.

20

Indicator Value(%)(cases/total)
Dermatologist issues first reliable diagnosis 64% (77/120)
- Dermatologist would recommend a second 35% (27/77)
conventional visit to confirm diagnosis.
Dermatologist would not issue first reliable diagnosis 36% (43/120)
- Reasons:
—>Poor quality image 66% (28/43)
—>More images required 12% (5/43)
->Not enough information provided by GPs 56% (24/43)
—>Additional clinical tests required (e.g blood analysis, 12% (5/43)
histological studies or use of dermatoscopic images)
Teledermatology Effectiveness
- As a filter tool: first reliable diagnosis + no second 42% (50/120)
visit
—>Concordance (high grade of success) 90% (45/50)
—>Discordant diagnosis 10% (5/50)
- Same treatment (2/5)
- Different treatment (3/5)
- To give priority to conventional consultations 3% (4/120)
Table III: Teledermatology Effectiveness Results
As is shown in Table Ill, it is very interesting to note that from a total of 120

consultations, in 50 cases the dermatologist provided a confident diagnosis using
teledermatology and did not recommend a second conventional visit to confirm the

diagnosis. This means that teledermatology usage for avoiding dermatological referrals
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was rated at 42% with 90% effectiveness, given that 45 cases were correctly diagnosed
and concordance was total. It should also be remarked that in 4 cases, dermatologists
reported that although it was not possible to diagnose through teledermatology, the
system had been used to give priority to conventional consultation. Noteworthy issues
arising from Table 111 are discussed in the discussion section below.

3.3.5 Concordance Results in primary care

Additionally we conducted a diagnostic concordance study between GPs and
dermatologists. Not all GPs completed concordance questionnaires and a total of 69
consultations were analysed.

The GPs did not provide a diagnosis in 14% of consultations, they made a wrong
diagnosis in 27%, obtained a partial concordance in 14% and total agreement in 43%.
Although inflammatory dermatoses and infections were the most frequent diagnoses
referred, there was a medium-high degree of agreement between dermatologists and

GPs for those cases (55% and 62% respectively).
3.4 Impact Study Results

3.4.1 Impact on Time Study

Teledermatology consultations are faster than conventional consultations for
dermatologists (see table 1V), thus teledermatology could be effective for speeding up
normal consultations and reducing waiting queues. On the other hand, GPs invest much
time during the consultation in taking images and then uploading them to the
teledermatology system. It was clear that total time invested in primary care centres

should be reduced.
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item Average
Time (min)

Time invested by dermatologist in a consultation with teledermatology 6

Time invested by dermatologist in a face to face consultation 10

Time spent by GPs to take clinical images 12.3

Time spent by GPs completing online information about referral (patient 6.7

and disease information) and attaching clinical image.

Total time spent by GP in a consultation with teledermatology 19

consultation

Time invested by a GP in a normal dermatology consultation 10

Table IV: Time Impact Study

3.4.2 Impact on Physicians Study

Table V summarizes the results of the physician (dermatologists and GPs) opinion

guestionnaires.

Question Yes | No | Doubts
Was there any organizational change due to teledermatology 4/10 | 6/10 | 0/10
introduction?

Is the system really useful to solve the problems for which it 9/10 | 0/10 | 1/10
was designed?

Is it effective for urgent situations? 9/10 | 1/10 | 0/10
Are you worried about patients’ data confidentiality because of | 3/10 | 7/10 | 0/10
its transmission through the internet?

Would you recommend its use for daily consultations? 9/10 | 0/10 | 1/10

Table V: Physician’s opinion results
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100% of physicians declared themselves to be satisfied or very satisfied with the use of
the teledermatology system and considered its utility to be very satisfactory for urgent
situations. They also remarked that it was a valuable tool to provide dermatological care
to patients with mobility problems (because of distance or physical handicaps), to
confirm diagnosis doubts, for GPs to improve their dermatological knowledge, to
provide a fast diagnosis when required, to improve patients’ opinions about the health
system, to follow-up a patient who can be monitored by the GP and also to avoid
unnecessary patient transfers, especially avoiding cosmetic surgery consultation
referrals.

Nevertheless, 60% of GPs reported that some difficulties were found in
teleconsultations. Problems that arose included the following: (1) teleconsultations
could not be performed due to deficiencies in health centre facilities (e.g. limited
internet access), (2) children moving too much and not keeping still, (3) some parents
were concerned about sending images through Internet, especially in cases of language
problems with foreign patients, (4) extra-time was required in order to send images and
this delayed conventional consultations (5) frequently they had to perform
teleconsultations from their homes due to technical troubles and limited time for
consultations (6) the limited number of patients that could be scheduled per week in
dermatology centres delayed the reliability study. They also pointed out that it would be

very positive if the teledermatology system was integrated into clinical health records.
4. Discussion of the evaluation and related work

Although image quality improved during the experience and good rates of agreement
were found in the clinical concordance study, the results showed that GPs still need to

improve their level of clinical image acquisition. In fact, low image quality was given as
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the reason for the inability of the dermatologist to provide a diagnosis in 66% of the
undiagnosed teleconsultations.

Nevertheless, as stated above, high rates of agreement were found in our concordance
studies for both pediatric and adult diseases. We examined separately and in detail
diseases for pediatrics and adults because the pathologies manifested in the age groups
are not the same. Furthermore, age could influence certain issues in the teleconsultation
performance. During this period, no selection of pathologies was made and a wide range
of dermatology conditions were referred to the teledermatology service.

A wide range of concordance rates from 54% to 89% have been reported in the
literature [7,11,25,35]. It should be noted that the conditions were not the same in all
cases and the skin lesions studied were not the same. In order to compare our results,
studies with similar conditions were selected. For instance, in [11], where low-cost
resources were also used, concordance ranged in general between 81%-89%,
specifically 100% for infestations and 77-100% for inflammatory dermatoses
(depending on the teledermatologist). Nevertheless, photographs were not acquired by
GPs in the clinic scenario and no specific inclusion or exclusion criteria were applied,
so high image quality and lesions that could be clearly indicated by GPs could have had
an influence on these high rates.

Lower concordance values than ours for diagnosis with teledermatology for adults have
been reported in [7] (54% of total agreement), where the conditions of the study
corresponded, like ours, to everyday general practice.

In the present study, high rates of concordance were found for genodermatoses (total
agreement: 100%) and vascular disorders (total agreement: 75%). Although these
results have limited significance due to the few consultations performed, similar

outcomes have been reported in the literature [7] where 67% of concordance has been
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determined for vascular diseases. Nevertheless, few cases of these pathologies have
been reported in other studies, and specific analysis with more patients would be
required to extract general results regarding concordance for these particular
dermatoses.

It should be noted that more pediatricians were included in our study because few
studies of teledermatology experiences focused on children’s skin conditions have been
reported to date [12,20,36]. The fact that our study is one of the first [12] to provide a
specific concordance analysis for pediatrics carried out, moreover, under non ideal
conditions and for general dermatological clinics represents one of its strong points.
We obtained high rates of concordance for inflammatory dermatoses (75.75%) (which
was also the most common referral diagnosis), thus presenting similar outcomes to other
studies such as [12] where 82% was achieved for pediatric rashes. Given this high
concordance, the teledermatology system could be useful for filtering referrals of
inflammatory dermatoses (being diagnosed by teledermatology). Compared with adult
concordance analysis, we determined that in pediatrics the total agreement rate for
inflammatory dermatoses was considerably higher (76% against 62 %). Nevertheless,
this difference was the opposite for “other dermatoses” groups where 100% rate was
detected in adults as against 54% for pediatrics. This indicates that in pediatric
dermatology, the specific and most common referrals are easily identified with
teledermatology. Regarding concordance rates in the “other dermatoses” group, no
general conclusions can be drawn due to the low number of consultations performed.
Nevertheless, our results suggest that uncommon diseases in children are more difficult
to detect with teledermatology than in adults.

This study suggests that GPs have few deficiencies in dermatological diagnostic skills,

thus teledermatology could be used effectively for diagnostic confirmation. The
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agreement rate between GPs and dermatologists was medium (43%), similar to [20]
where 48% of total concordance was reported for paediatricians and dermatologists. We
also determined that, for inflammatory dermatoses and infection cases, concordance
agreement rates were relatively high, thus teledermatology could be very useful for
diagnosis confirmation in these cases, avoiding patient transfers.

As was shown in the results, an additional 10 min were required in primary care centres
to perform the teledermatology consultations. There are not many reports about the
additional time required for teledermatology. In [8] it was reported that 7 minutes were
required in primary care centres to perform a teledermatology consultation (4 minutes
for image acquisition and 3 minutes for sending information to the dermatologist).
These results differ from our results. This is mainly due to the fact that in pediatrics, the
Image acquisition process is not as easy as with adults because children tend to have
difficulties in keeping still. In addition, in our case a specific web application was used
for teledermatology and not e-mail as in the previous work [8]. This led to an increase
in the time required to introduce all the data for patient registration and consultation in
the system. Similar outcomes for time requirements were found in [9], were 11.5
minutes were calculated for a teledermatology consultation in primary care centres. The
main advantage of the system is that all information is electronically available.
However, our system was not integrated with the patients’ electronic health records. As
was also reported in [9], its implementation would certainly reduce the time invested by
GPs for teledermatology consultations.

Physicians involved in this project declared themselves to be very satisfied with the use
of teledermatology and 90% of them would recommend including teledermatology in
clinical routine. It is interesting to note that despite this positive view, the number of

consultations where dermatologists considered they could perform a diagnosis without a
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second conventional visit (50/120) was lower than the number with total agreement
rates (86/120). The cautious approach of physicians thus set a limitation on the use of
teledermatology, and its usage for filtering referrals was rated at 42%. From previous
consultations, five diagnosis errors were detected, representing 4% of the total, and 45
were totally in agreement. This supports the use of teledermatology for filtering
referrals. Additionally, it is interesting to remark that in 4 cases the teledermatology
system was used to give priority for a conventional consultation.

Regarding patient satisfaction, an impact study was not completed since this was due to
be carried out after the permanent establishment of the teledermatology system. This

phase was not reached in our experience.
5. Retrospective analysis

The teledermatology system was tested in our region over a period of three years.
Although the four relevant factors identified as being essential to the development and
evaluation of the system were successfully handled and the system was both technically
and clinically viable, some problems did eventually emerge and limitations were
identified which required solutions before the HCO would consider the long-term set-up
of the teledermatology system. HCO approval was not finally obtained. After the three-
year experience, a retrospective analysis of the results of the evaluation studies and the
project as a whole was performed with the aim of answering the following question:
what significant factors emerged during the implementation of the teledermatology
service and how did they affect the use and adoption of the system. In order to answer
this question, interviews were planned during and after the experience with a small
group of the GPs and dermatologists involved in order to discuss not only the main
strengths and limitations but also the environmental circumstances and side effects that

emerged throughout the experience and conditioned its set-up. We present here a two-
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fold retrospective analysis. The first part discusses the strengths and limitations of the
telemedicine system as revealed by the evaluation study results. The second part
discusses additional benefits and side effects identified after the three-year experience

as being significant in the implementation of the system.
5.1 Strengths of the system

The main strengths of the teledermatology setup were found in the multidisciplinary
collaboration, the clinical concordance study and the degree of physicians’ satisfaction.
Clinical and technical personnel working together with a common agenda was essential
to our teledermatology experience. This cooperation led to the development of a
teledermatology environment adapted to the clinical setting. There is no doubt that the
fact that the teleconsultation procedure was so easy contributed to encouraging
physicians’ participation. This approach is in line with other reported studies on
telemedicine systems emphasising that successful implementation is a final outcome of
a dynamic process where the interaction among all factors (clinical, social, technical and
organizational) must be assessed in order to optimize the system [37,38].

The high rates of agreement in both the pediatric and adult concordance studies, which
compared well with those reported in the published literature, was considered strength
of the teledermatology system. Furthermore, the results showed that when the
dermatologist emitted a reliable diagnosis, the total agreement rate was 90%. Hence,
these concordance study results demonstrated that the teledermatology system was good
enough to provide the same diagnosis as in a traditional consultation (both in terms of
different skin diseases and dermatologist reliability).

The physicians’ satisfaction and interest in teledermatology were also important
strengths that supported its adoption and long-term set-up. In addition, the physicians

involved described several other possible applications of teledermatology apart from its
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diagnosis function (filter referrals, discarding urgencies, etc). As is widely known,
acceptability on the part of clinical personnel substantially affects the success of

telemedicine systems.
5.2 Limitations of the system

The principal limitations revealed in the teledermatology experience were the time
involved and the lack of EHR integration. Time-scheduling constituted an important
limitation as extra time was required to perform teleconsultations in primary care
centres (nearly 20 min per patient). Daily routine consultations should not be delayed by
the use of telemedicine and the same rate of consultations must be maintained.
However, GPs were required to invest additional time. Furthermore, physicians reported
that most of the additional time was taken up with registering patients in the
teledermatology system. This limitation is undoubtedly a consequence of the lack of

integration with EHR.
5.3 Side effects and additional benefits

Various problems emerged during the evaluation that delayed the study. However,
enough information was collected in order to be able to assess the concordance level
achieved for all the skin lesions studied. After spending two years on the concordance
study, physicians appeared to lose interest in the teledermatology system and at the end
of the two-year period they seldom sent teledermatology consultations. At the end of the
experience and during the concordance study, they were asked why the usage of the
system had eventually decreased. The extra time involved and difficulties in performing
consultations in health centres were the main reasons given. Some technical limitations
such as inadequate health centre facilities and internet connections caused difficulties in
some teleconsultations. This meant that GPs and dermatologists frequently had to

perform teleconsultations from their homes and consequently invest extra time and
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work to perform the consultations. This extra workload would normally involve some
additional remuneration for GPs for dealing with telemedicine consultations. Similarly,
dermatologists would expect to be paid for teleconsultations added to their normal
schedule. Furthermore, organizational changes would be required to include
teledermatology in the clinical routine. This was a limitation in our experience, in which
all physicians were volunteers. The need for additional payment to physicians was also
reported in [2] where, as in our study, a list of facts of daily routine consultations were
detected to condition teledermatology failure or success. Nevertheless, the main
limitation in our project was the HCO involvement since the outset of the project due to
presented side effects could have been solved. Indeed, GPs and dermatologists
continued to stress their interest in teledermatology at the end of the experience but they
reported that the limitations identified should be addressed.

The overall view of the experience was very positive and apart from side effects,
additional benefits were also identified in the teledermatology experience. For example,
GPs skills could be improved through the use of teledermatology since they can receive
the dermatologist’s feedback that directly relates to the skin disease images. Eventually,
the system will provide a repository of dermatological images linked to standard
diagnoses that, similar to a dermatological atlas, could be very useful for learning.
Besides, the efficacy and viability of teledermatology for medical training and
educational benefits in treatment plans has already been demonstrated in other studies
[8, 39]. Furthermore, thanks to teledermatology systems, tracking dermatology referrals
from primary health centres with dermatologist support is possible, avoiding patients
having to travel to specialist centres for routine reviews. In addition, communication

between physicians is improved.
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6. Conclusion: Lessons Learned

This section presents the main lessons learned both from the evaluation studies and the
teledermatology project as a whole. Specifically, lessons learned from the project are
discussed from the point of view of alignment theories. As a result, several key
recommendations for future practice are made which will be valuable for other similar

experiences.
6.1 Lessons learned from the evaluation study

The clinical concordance study was essential for determining the reliability of the
system. The results showed that high rates of accuracy can be obtained with
teledermatology both for adults and pediatrics with affordable technical requirements.
Furthermore, high rates of agreement were found for most common dermatologic lesion
referrals (inflammatory dermatoses) and it was demonstrated that if the dermatologist
emitted a reliable diagnosis, total concordance was achieved in nearly 100% of the cases
(without significant treatment differences for the wrong ones). In addition, it was
concluded that GPs had good dermatologic skills. Therefore, with the support of
dermatologist feedback the system could be used for filtering dermatological referrals.
It is interesting to note that dynamic collaboration between technical and clinical
personnel was a positive factor leading to improvements in the teledermatology
experience.

Nevertheless, the results showed that the time invested in teleconsultation in primary
care centres was as an important limitation. We concluded that the lack of EHR
integration was the main reason for the time problem and consequently such integration

was deemed necessary for the long term implementation of the system.
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6.2 Lessons learned from the project

Alignment of information technology systems with organizational and business
strategies in hospitals has been identified as a critical key factor in the successful
implementation (long-term set-up) of a telemedicine system [27,28]. Our study provides
a formal evaluation of the introduction of a teledermatology system that could be very
helpful for investment decisions by HCO managers in relation to teledermatology.
This study recommends the use of teledermatology as a complementary tool in daily
consultations at primary care centres and as an effective means to filter dermatology
referrals (reducing the need for patient transfers for live-consultations). It could also be
useful for prioritizing patients requiring urgent attention.

Nevertheless, health-centre facilities, EHR integration, physician schedules, workloads
and remuneration were important limitations in our experience and were thus identified
as key points requiring careful consideration in the setup of teledermatology systems.
As suggested in [37], good telemedicine implementations are developed after a process
where the dynamic interaction among a combination of socio-technical factors is
optimized. It is clear that the limitations identified in the present study should have been
addressed during the evaluation study. However, these limitations could not be tackled
because HCO managers were not involved in the evaluation study. In retrospect, it
would have been not only desirable but also highly recommendable for the HCO to
have been involved from the outset (Step 1, 2 and 3). The initiative in this case was
taken by medical personnel, and the HCO was not involved until the final stage of Step
3. The main lesson learned was the erroneous assumption that this lack of interaction
with the HCO (which had to approve the final implementation of the teledermatology
system) was not going to affect the evaluation study of the system. Eventually, this lack

of HCO involvement caused delays and difficulties during the setup and prevented the
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system from being evaluated from the patients’ point of view in the final stage of Step 3
of the study. Furthermore, the lack of resources and the loss of interest in the
teledermatology usage caused by the extra workload eventually turned out to be
obstacles impossible to overcome. These could have been avoided if the HCO had been
involved in the evaluation of the project.

While the system was not finally implemented in our region, the teledermatology
experience proved to be very positive. It is clear that the long-term implementation of a
teledermatology system and the funding required is a big issue that greatly depends on

the HCO.
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*Summary points

Summary Table

What was already known about the topic

The effectiveness of telemedicine to provide dermatological care by means of store and
forward telemedicine systems. This is one of the most popular applications of

telemedicine implementations.

High diagnosis accuracy can be achieved with affordable technical requirements.

What this study added to our knowledge

This study reports a detailed concordance analysis for child dermatological clinics and

a teledermatology effectiveness study.

The study provides a wealth of practical details regarding the methodology and
evaluation performed which serve to enhance the transferability of the results to other

teledermatology experiences.

This study takes a different approach by discussing the strengths and limitations of a
teledermatology implementation experience in a realistic manner. All the factors that
emerged as being significant during the experience and which affected the long-term
set-up of the system are discussed. In this way, a new set of key factors and lessons

learned are provided for future teledermatology implementations.




*Highlights

Highlights

1. This paper reports a realistic experience in the design and evaluation of a telemedicine

solution for remote dermatology consultation (tele-dermatology) in Aragén, Spain.

2. This study takes a different approach discussing the strengths and limitations of a

teledermatology experience in a realistic manner.

3. A list of identified keys and lessons learned is provided for future teledermatology

implementations.

4. To the best of our knowledge this is one of the few experiences that involve many
pediatricians in the experience providing in this way a detailed concordance analysis for

children dermatological clinics.



Supplementary Material

Supplementary Material

Concordance Questionnaire for dermatologist I: Teledermatology consultation

Concordance Questionnaire I: Teledermatology Consultation

General Information

1. Basic Patient information: Patient code, gender, age, race

2. Is it a paediatric consultation? Yes No

Diagnosis

3. Diagnosis with telemedicine system:

4. How could this skin lesion be classified?

- Inflammatory dermatoses - Infections and Infestations
- Tumors - Others

( *Detailed classification is provided in table I)

Quality of images and information

5. On a scale from 1 to 5, select the degree of possibility of offering a diagnosis with
telemedicine:

1. Impossible

2. Conventional visit is required due to poor quality of the images.

3. Conventional visit is recommended although image quality is quite fair and it is possible to
make a preliminary identification of the disease.

4. Image quality is high and it is possible to offer a diagnosis.

5. Image quality is high and there is total confidence in the diagnosis provided with telemedicine.

Diagnosis Reliability

6. Did you find enough information in the teledermatology system to deliver a

confident first diagnosis? Yes No

7. If not, what would you have required?

1. Higher resolution and overall quality of attached information




More tests

Detailed information about the referral

More information about patient’s health record

More tools for attached data treatment

Additional information not available in teledermatology system

Others, please specify

Time questions

8. How long was the teledermatology consultation?

Concordance Questionnaire for dermatologist I11: Conventional consultation

Concordance Questionnaire Il: Conventional Consultation

Concordance

1. Which is the concordance level?

1.

2.

4,

It was not possible to perform a diagnosis with teledermatology.

Disagreement (if teledermatology diagnosis is mistaken)

Partial concordance (if a differential diagnosis was also proposed with either
procedures)

Agreement (if both diagnoses provided with the different procedures were the same)

(* General Information and diagnosis section are the same as in the previous test)

of the
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Tables

Diagnosis Results Paediatrics | Adult Age Total
1. Inflammatory dermatoses 33 16 49
1) Papulosquamous and eczematous dermatoses 33 10 43
ii) Hives, rashes and purple 0 4 4
iii) Vesicular bullous diseases 0 2 2
2. Infections and Infestations 16 6 22
3. Tumors 14 10 24
i) Benign 14 6 20
i) Malign 0 4 4
4. Other Dermatoses 14 7 21
i) Genodermatoses 2 0 2
i) Hair, nails and mucosal disease 2 0 2
iii) Vascular disorder 4 1 5
iv) Diseases by external agents 1 0 1
v) Skin pigmentation disorder 0 1 1
vi) Adnexal diseases 4 1 5
vii) Rheumatologic diseases 0 2 2
viii) Degeneration diseases 1 1 2
iX) Sub-cutaneous disorders 0 1 1

Table I: Total number of diagnosis consultations




Tables

Diagnosis Results Age Total | C1(%) | C2(%) | C3(%) | C4(%)
Inflammatory Pediatrics 33 0.00% 6% 18% 76%
dermatoses

Adult 16 0.00% 13% 25% 62%
Infections and Pediatrics 16 13% 6% 6% 75%
Infestations

Adult 6 0.00% | 0.00% 17% 83%
Tumors Pediatrics 14 | 0.00% | 14% 7% 79%

Adult 10 0.00% | 0.00% 20% 80%
Other dermatoses Pediatrics 14 15% 15% 15% 55%

Adult 7 0.00% | 0.00% | 0.00% | 100%

Table 1l: Concordance Diagnosis Results (C1: no diagnosis made with telemedicine, C2: discordant agreement,

C3: partial agreement and C4: total agreement)




Tables

Indicator Value(%)(cases/total)
Dermatologist issues first reliable diagnosis 64% (77/120)
- Dermatologist would recommend a second 35% (27/77)
conventional visit to confirm diagnosis.
Dermatologist would not issue first reliable diagnosis 36% (43/120)
- Reasons:
—>Poor quality image 66% (28/43)
—>More images required 12% (5/43)
->Not enough information provided by GPs 56% (24/43)
—>Additional clinical tests required (e.g blood analysis, 12% (5/43)
histological studies or use of dermatoscopic images)
Teledermatology Effectiveness
- As a filter tool: first reliable diagnosis + no second 42% (50/120)
visit
->Concordance (high grade of success) 90% (45/50)
—>Discordant diagnosis 10% (5/50)
->Same treatment (2/5)
->Different treatment (3/5)
- To give priority to conventional consultations 3% (4/120)

Table Ill: Teledermatology Effectiveness Results




Tables

item Average
Time (min)
Time invested by dermatologist in a consultation with teledermatology 6
Time invested by dermatologist in a face to face consultation 10
Time spent by GPs to take clinical images 12.3
Time spent by GPs completing online information about referral (patient 6.7

and disease information) and attaching clinical image.
Total time spent by GP in a consultation with teledermatology 19
consultation

Time invested by a GP in a normal dermatology consultation 10

Table IV: Time Impact Study



Tables

Question Yes | No | Doubts
Was there any organizational change due to teledermatology 4/10 | 6/10 | 0/10
introduction?

Is the system really useful to solve the problems for which it 9/10 | 0/10 | 1/10
was designed?

Is it effective for urgent situations? 9/10 | 1/10 | 0/10
Are you worried about patients’ data confidentiality because of | 3/10 | 7/10 | 0/10
its transmission through the internet?

Would you recommend its use for daily consultations? 9/10 | 0/10 | 1/10

Table V: Physician’s opinion results




