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KEYWORDS
Dermatology; Background: In Panama, weekly case conferences are held in which all dermatologists from
Telemedicine,' throughout the country agree on a second opinion for the diagnosis of complicated cases.

Teledermatology; Unfortunately, patients from the interior of the country may have difficulty attending
these case conferences. An alternative in such situations is the use of telemedicine. To
date, however, no studies have been undertaken on the effectiveness of this approach in
Panama. The aim of this study was to assess the degree of correlation between the diag-
noses obtained in case conferences involving face-to-face examination and those involving
telemedicine.

Material and method: A quasi-experimental nonblinded analysis of correlation was carried out
in which dermatologists were randomly assigned to 2 groups: face-to-face examination and
telemedicine. Both groups were asked to assess 30 cases and the degree of correlation (Cohen
« coefficient) between the diagnoses made by each group was assessed.

Results: The patient group included 19 women (63.3%) and 9 patients (30%) were aged between
50 and 59 years. There was a good correlation (k=0.6512) between the results of teledermatol-
ogy and face-to-face examination. Significant differences in the diagnostic skills of the 2 groups
were ruled out.

Conclusions: Teledermatology can be used effectively to facilitate diagnosis in case conferences
involving patients who cannot attend in person (gold standard).
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Introduccion: El Ateneo de Dermatologia de Panama es una reunion cientifico-docente sema-
nal que agrupa a todos los dermatologos del pais para dar una segunda opinion consensuada
a aquellos dermatologos que consultan por casos complicados. Desafortunadamente el Ateneo
esta menos disponible para los pacientes del interior del pais debido a diversas barreras de acce-
sibilidad. En el Teleateneo de Dermatologia se utiliza la telemedicina para atender a aquellos
pacientes que no tienen la posibilidad de asistir a esta reunion. No existen estudios en Panama
que determinen la utilidad de esta variante del Ateneo. El objetivo de este estudio es deter-
minar si existe correlacion entre la capacidad diagnostica de los dermatdlogos del Teleateneo
y la de los que examinaban a los pacientes en el Ateneo presencial.

Material y método: Estudio analitico, correlacional, cuasi-experimental, aleatorizado y
abierto. Los dermatdlogos fueron divididos en dos grupos al azar: Ateneo presencial y Teleate-
neo. Se les expuso a 30 casos clinicos y se determind el grado de correlacion (kappa de Cohen)
entre la capacidad diagnostica de los dermatélogos de cada grupo.

Resultados: El 63,33% de los pacientes era del sexo femenino y el 30% tenia 50-59 afos. El grado
de correlacion fue bueno (x = 0,6512) entre el grupo de Teleateneo y el de Ateneo presencial.
Se descartaron diferencias significativas de capacitacion entre ambos grupos.

Conclusiones: El Teleateneo puede ser utilizado con seguridad como una herramienta de apoyo
al diagnostico del dermatodlogo cuyo paciente no puede asistir a la sesion de Ateneo presencial

(patrén oro).

© 2011 Elsevier Espafna, S.L. y AEDV. Todos los derechos reservados.

All dermatologists in Panama attend weekly case confer-
ences at Hospital Santo Tomas in Panama City to discuss the
diagnosis and treatment of complicated cases. The patients
are examined in person at these conferences.

Skin diseases are very common in the general
population.” In 2008, 352 patients attended the case
conferences at Hospital Santo Tomas; 65.44% were from
the metropolitan area of Panama City and San Miguelito
and 34.56% were from the interior of the country. This
distribution of patients is the opposite of the geographic dis-
tribution of the population (35.7% and 64.3%, respectively),?
possibly indicating that patients from more remote areas
face significant geographic, economic, cultural, and other
barriers that reduce the likelihood of them attending the
case conferences in the capital.

Telemedicine is the practice of health care using infor-
mation and communication technology (ICT).3 It offers
numerous advantages, including improved accessibility to
health care services for patients located in remote geo-
graphic regions. In addition to wider access, telemedicine
also reduces costs and workloads in referral hospitals
with specialist services located in cities, speeds up
the referral process, shortens waiting times, improves
patient quality of life, and increases user satisfaction.
It is also of value in the provision of specialist emer-
gency care to victims of disasters as well as a useful
tool for continuing medical education and multicenter
research.3-?

Considerable advances have been made in telemedicine
since it was first introduced in Panama in 1998. Particu-
lar progress has been made in the area of radiology but

telemedicine is not currently used in dermatology prac-
tice in Panama. Among the Latin American countries that
are making the greatest efforts to promote the use of
telemedicine are Colombia, Mexico, Venezuela, Chile, Peru,
and Paraguay.'®-"7

Teledermatology is a subspecialty of telemedicine in
which dermatologists use ICT to examine skin lesions and
analyze laboratory results to offer a diagnosis and recom-
mend treatment from a distance.*'8-22 The use of various
technologies as part of teledermatology facilitates the
provision of remote health care services and education
programs.?>-2 The most common approach used in tele-
dermatology is the store-and-forward, or asynchronous,
approach. Several studies have shown this to be of value
as a screening tool in patients with pigmented lesions and in
the routine management of patients referred to skin cancer
and pigmented lesion clinics.?%3%

Teledermatology could be used to evaluate patients from
the interior of Panama at the weekly case conferences held
at Hospital Santo Tomas. These patients would not have to
travel to the city as they could be evaluated by the team of
dermatologists from a distance. No studies to date, however,
have analyzed whether remote diagnoses are as reliable as
those made in face-to-face consultations by dermatologists
in Panama. The aim of the present study was to analyze the
level of diagnostic agreement between face-to-face consul-
tation and teleconsultation by a team of dermatologists from
Panama who meet weekly to discuss complicated cases.
Our results provide scientific evidence supporting the use
of teledermatology at these case conferences. These find-
ings provide a basis for the introduction of teledermatology
to improve the accessibility of health care services among
patients in the poorer, more remote parts of the country,
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who, as citizens of Panama, deserve the same level of care
as their compatriots from the capital.

We performed a quasi-experimental analysis of diagnostic
agreement between face-to-face consultation and telecon-
sultation using an open, randomized design. The target
group comprised 352 patients, which is the number of
patients evaluated at the weekly conferences held by der-
matologists in Panama in 2008. Due to the complexity and
cost associated with analyzing this number of patients, we
analyzed a representative group of 30 patients (minimum
sample size). This is the approximate number of patients
who would be seen in a month. We chose April 2009 for our
study. Thirty patients who had been seen by a dermatologist
at Complejo Hospitalario Dr. Arnulfo Arias Madrid (CHDAAM)
were randomly selected. They all had a diagnosis confirmed
by biopsy and skin lesions that were present in April 2009.
Patients were excluded if they did not wish to participate in
the study, if they did not sign the informed consent form, if
they had been previously evaluated at a case conference, if
they did not have a diagnosis confirmed by biopsy, or if their
dermatologists did not want them to participate. They were
also excluded if they did not turn up for their appointment,
if they left the case conference before they had been eval-
uated by both groups of dermatologists, or if they revealed
their diagnosis during evaluation.

In addition to the patients’ sex, age, and occupation, we
analyzed the following variables:

1. Diagnosis: disease recorded by the majority of der-
matologists for each patient examined at the case
conferences.

2. Diagnosis confirmed by biopsy: disease mentioned in the
histopathology report.

3. Type of consultation: approach used by the derma-
tologists to evaluate the patients in their weekly
scientific/educational meetings: face-to-face consulta-
tion or teleconsultation.

The selected patients were scheduled for a visit at
CHDAAM, where the attending dermatologist prepared
a written report for the face-to-face consultation and a
slide presentation for the teleconsultation. These reports
included the following information: patient’s name, age,
sex, general medical history, relevant history, physical
findings, and diagnosis confirmed by biopsy. The slide
presentation also included photographs of the patient taken
with a digital camera (Olympus w 1010, 10.1 megapixels. 7 x
optical zoom). The reports were e-mailed to the dermatol-
ogy resident at Hospital Santo Tomas who was responsible
for presenting the cases to the dermatologists. Three ses-
sions were held, with 10 patients evaluated per session. The
dermatologists who attended the 3 sessions were randomly
assigned to a face-to-face consultation group and a tele-
consultation group. In the face-to-face consultation, each
dermatologist was given a form containing the numbers 1
to 10 to note down the diagnosis for each patient. For each
case, the dermatology resident read out the report prepared
by CHDAAM and then invited the patient to come in to be

examined. The dermatologists discussed the case and then
all noted down the diagnosis they believed to be correct
next to the corresponding number on their diagnosis forms.
The teleconsultation session was held in another room,
which was acoustically isolated from the room in which the
face-to-face consultation was taking place. The dermatol-
ogists in the teleconsultation group were given 2 diagnosis
forms: one containing the letters A to H to note down their
diagnoses following the remote evaluation and another
containing the numbers 1 to 10 to note down their diagnoses
after they had seen the patient in person. The resident
presented each case using the slide presentations sent by
the dermatologists at CHDAAM. After each presentation, the
dermatologists were given time to discuss the case and note
down the diagnosis they considered to be correct (on the
form containing the letters A-J). When this session was com-
plete, the dermatologists analyzed the same cases, but in
the presence of the patients. The procedure was the same as
that described for the first group. The resident read out the
report sent by the dermatologists from CHDAAM and invited
the patient to come in for examination. After discussing
the case, the dermatologists noted down the diagnosis they
considered to be correct next to the corresponding number
on the form containing the numbers 1 to 10.

The forms filled in by the dermatologists were used to
record the diagnosis made by the majority of dermatol-
ogists for each patient. Data from the case and biopsy
reports were also recorded. The information was entered
into an electronic form containing the study variables and
their respective categories created using the Epi Info soft-
ware program (version 3.4.3). Data tables were created
and used to calculate the percentage of diagnoses that
coincided with the diagnosis confirmed by biopsy and to
compare the number of correct diagnoses in the face-to-face
consultation and the teleconsultation groups. The influence
of interobserver variability was analyzed to confirm that
any differences detected could be attributed to differences
between the consultation methods and not between the
observers. This was why the teleconsultation group also
examined the patients in person in a second session. In
theory, the percentage of correct diagnoses made by both
groups of dermatologists in the face-to-face consultations
should have been similar. The percent agreement between
the 2 groups was calculated by adding the number of correct
and incorrect diagnoses in each group, dividing the result
by the number of cases studied, and multiplying this by 100.
The level of diagnostic agreement between the 2 groups was
also measured using the « statistic, which was calculated
using EpiData (version 3.1) and interpreted using the Landis
and Koch scale.™'

The study complied with the ethics guidelines of the
Declaration of Helsinki and was approved by the bioethics
committee and the scientific committee at CHDAAM, which
is operated by the country’s social security office (Caja de
Seguro Social). It was also approved by the Vice Rector’s
Office for Research and Postgraduate Studies at the Univer-
sity of Panama. All of the patients agreed to participate in
the study and appropriate measures were taken to guar-
antee their confidentiality. They were informed about the
purpose of the study and the procedure and told that refusal
to participate would not affect their treatment. All of the
participants were asked to sign an informed consent form.
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Diagnoses Confirmed by Biopsy for the Patients
(n=30) Evaluated at the Weekly Case Conferences at Hospital
Santo Tomas in Panama in April 2009.

Diagnosis No. %

10.00
6.67
6.67
6.67
6.67

Lichen simplex chronicus 3

Basal cell carcinoma 2

Squamous cell carcinoma 2

Erythema dyschromicum perstans 2

Scleroderma 2

Leishmaniasis 2 6.67
Lichen sclerosus et atrophicus 2 6.67
Pityriasis lichenoides chronica 2 6.67
Darier disease 1 3.33
Fixed drug eruption 1 3.33
Toxic dermatitis 1 3.33
Lichen amyloidosis 1 3.33
Dysplastic nevus 1 3.33
Onychomycosis 1 3.33
Parapsoriasis 1 3.33
Plantar psoriasis 1 3.33
Pigmented purpuric dermatosis 1 3.33
Actinic keratosis 1 3.33
Epidermal cyst 1 3.33
Photosensitivity reaction 1 3.33
Vasculitis 1 3.33
Total 30 100.00

Number and Percentage of Diagnoses Which Coin-
cided With the Diagnoses Confirmed by Biopsy.

Observer Group No. %
Face-to-face consultation group 17 56.67
Teleconsultation group 20 66.67

Teleconsultation+face-to-face consultation 20 66.67

group

Almost two-thirds (63.33%) of the patients were female and
30% were aged between 50 and 59 years. The diagnoses con-
firmed by biopsy sent by CHDAAM for each patient are shown
in Table 1. This information was used to calculate the per-
centage of correct diagnoses made by the dermatologists

after the face-to-face consultation, after the teleconsulta-
tion, and after the dermatologists from the teleconsultation
group had seen the patients (Table 2).

To calculate the level of diagnostic agreement between
the face-to-face consultation group (observer group 1) and
the teleconsultation group (observer group 2), we deter-
mined (1) how many diagnoses in each group coincided with
the diagnosis confirmed by biopsy, (2) how many diagnoses
in each group did not coincide with this diagnosis, and (3)
how many diagnoses were correct in one group but incor-
rect in the other (Table 3). We also calculated the level of
diagnostic agreement between the face-to-face consulta-
tion group (observer group 1) and the teleconsultation group
after they had examined the patients in person (observer
group 3) (Table 4).

The percent agreement between groups 1 and 2 and
between groups 1 and 3 was 83.33%.

The level of diagnostic agreement between the derma-
tologists in the face-to-face consultation group and the
teleconsultation group was good (x=0.6512). Differences
due to interobserver variability were ruled out because a «
value of 0.6512 was also observed between the face-to-face
consultation group and the teleconsultation group after they
had examined the patients in person. This confirmed that
both groups had similar diagnostic skills.

The percent agreement between the face-to-face consul-
tation group and the teleconsultation group was 83.33%
(0.83). This percentage is similar to rates reported in a
review of 9 studies that compared the diagnostic reliabil-
ity of store-and-forward teledermatology and face-to-face
consultation.?> The total aggregate agreement for the
9 studies was 0.80, which is very similar to our rate of 0.83.

The diagnostic agreement between face-to-face consul-
tation and teleconsultation followed by face-to-face
consultation was good («=0.6512), showing that the derma-
tologists produced similar diagnoses when working under the
same conditions. This allowed us to conclude that any differ-
ences detected between the groups would be attributable
to the type of consultation rather than to the level of
training of the dermatologists. The diagnostic agreement
between face-to-face consultation and teleconsultation
only was also good (¥=0.6512). Similar results were reported
in a study comparing the reliability of store-and-forward

Diagnostic Agreement Between Face-to-Face Consultation Group and Teleconsultation Group.

Face-to-Face Consultation

No. of diagnoses which 16
coincided with diagnoses
confirmed by biospy

Teleconsultation Total
No. of Diagnoses Which Coincided No. of Diagnoses Which Did Not Coincide
With Diagnoses Confirmed by Biopsy With Diagnoses Confirmed by Biopsy
1 17
9 13

No. of diagnoses which did not 4
coincide with diagnoses
confirmed by biopsy

Total 20

10 30
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Diagnostic Agreement Between Face-to-Face Consultation Group and Teleconsultation+Face-to-Face Consultation

Group.

Face-to-Face Consultation

No. of diagnoses which 16
coincided with diagnoses
confirmed by biopsy

No. of diagnoses which did not 4
coincide with diagnoses
confirmed by biopsy

Teleconsultation+Face-to-Face Consultation Total
No. of Diagnoses Which Coincided No. of Diagnoses Which Did Not Coincide
With Diagnoses Confirmed by Biopsy With Diagnoses Confirmed by Biopsy
1 17
9 13
10 30

Total 20

teledermatology and face-to-face consultation for diagnos-
ing and planning the surgical treatment of skin cancer.32 The
authors of that study reported a « value of 0.86 for the
diagnostic agreement between the 2 types of consultation
and a « value of 0.75 for the agreement between the tech-
nique chosen using teledermatology and that finally used in
surgery. These levels are even higher than ours and demon-
strate a high level of diagnostic agreement between face-
to-face and remote evaluation in dermatology patients.3?
Most studies comparing teleconsultation and face-to-face
consultation in dermatology have focused on reproducibil-
ity (intraobserver reliability) or on the level of agreement
between different observers (interobserver reliability). In
our review of the literature, however, we found no stud-
ies that analyzed diagnostic agreement between teams of
observers. This makes our findings even more interesting.
Our findings also have important implications for derma-
tology patients in more remote parts of Panama who find
it very difficult to travel to the capital to be evaluated at
the case conferences held at Hospital Santo Tomas. We have
shown that, in such cases, the dermatologist could send the
patient’s clinical history and images to the on-site derma-
tologists for evaluation. It should be noted that face-to-face
consultation is the preferred method for diagnosing skin con-
ditions but store-and-forward teledermatology proved to be
reliable in this respect and can therefore be used with confi-
dence when a face-to-face examination is not possible. A
limitation of our study is that we only analyzed dermatolo-
gists; this means that our results cannot be extrapolated to
teleconsultation between general practitioners and derma-
tologists. This needs to be analyzed in further studies.
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