
Lehigh Valley Health Network Lehigh Valley Health Network 

LVHN Scholarly Works LVHN Scholarly Works 

Research and Historical Works - 2021 

Assessing the Diagnostic Accuracy of Teledermatology Assessing the Diagnostic Accuracy of Teledermatology 

Consultations at a Local Veterans Affairs Dermatology Clinic Consultations at a Local Veterans Affairs Dermatology Clinic 

Caroline A. Gerhardt 
Medicine, University of South Florida Morsani College of Medicine, Tampa, USA. 

Rachel Foels 
Lehigh Valley Health Network, rachel.foels@lvhn.org 

Stefanie Grewe 
Pathology, University of South Florida Morsani College of Medicine, Tampa, USA. 

Brooke T. Baldwin 
Dermatology, James A. Haley Veterans' Hospital, Tampa, USA. 

Follow this and additional works at: https://scholarlyworks.lvhn.org/research-historical-works 

Let us know how access to this document benefits you 

Recommended Citation Recommended Citation 
Gerhardt, C. A., Foels, R., Grewe, S., & Baldwin, B. T. (2021). Assessing the Diagnostic Accuracy of 
Teledermatology Consultations at a Local Veterans Affairs Dermatology Clinic. Cureus, 13(6), e15406. 
https://doi.org/10.7759/cureus.15406 

This Article is brought to you for free and open access by LVHN Scholarly Works. It has been accepted for inclusion 
in LVHN Scholarly Works by an authorized administrator. For more information, please contact 
LibraryServices@lvhn.org. 

https://scholarlyworks.lvhn.org/
https://scholarlyworks.lvhn.org/research-historical-works
https://scholarlyworks.lvhn.org/research-historical-works?utm_source=scholarlyworks.lvhn.org%2Fresearch-historical-works%2F56&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarlyworks.lvhn.org/cgi/ir_submit.cgi?context=survey
mailto:LibraryServices@lvhn.org


2/22/22, 3:40 PM Assessing the Diagnostic Accuracy of Teledermatology Consultations at a Local Veterans Affairs Dermatology Clinic

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8253700/ 1/5

Assessing the Diagnostic Accuracy of Teledermatology Consultations at a Local Veterans Affairs

Dermatology Clinic

Caroline A Gerhardt, Rachel Foels, [...], and Brooke T Baldwin

Abstract

With the advances in health information technology and the need for increased access to specialized health care, the advent of telemedicine was

designed to bring care to individuals at a distance. Telemedicine decreases barriers to health care and brings medical specialists to underserved areas

and populations. We have seen a tremendous increase in the need and utilization of telemedicine during the COVID-19 pandemic due to the

lockdowns and social distancing efforts. Virtual care continues to be extended to patients to maintain their health care needs when in-person clinic

appointments are not feasible or ideal such as seen during a pandemic. Telemedicine is an additional tool that has proven vital to our healthcare

system. To provide optimal care, a strong technological infrastructure must be in place. Once in practice, positive outcomes have been noted for

patients and healthcare providers as diagnosis, treatment, and appropriate triage can be made virtually and at the patients’ convenience. To ensure

high-quality care is provided through the Veterans Affairs teledermatology consultation service, we investigated the concordance of teledermatology

diagnoses with clinical examination findings through a retrospective chart review covering a one-year time period. Our study found a concordance of

75.3% between the teledermatology diagnoses and the in-person clinical diagnoses. The main limitation we found to virtual examination is the

inability to perform total body skin examinations. We found that 60.2% of patients had additional diagnoses when examined in person, with 8.4% of

patients having an additional malignant diagnosis. These findings highlight the need for in-person examinations when feasible to ensure that no other

diagnoses go undiscovered if not captured on the submitted images for teledermatology consultation. Despite the limitations posed by photographic

examination, teledermatology can be used as a reliable method for diagnosis when a conventional in-person examination is not readily available or

ideal, such as during a pandemic, and can serve as a powerful triaging tool.

Keywords: teledermatology, telemedicine, virtual care, dermatology diagnostic concordance, diagnostic concordance, online dermatology

Introduction

The utilization of technology in the healthcare system has become increasingly important in the digital era. As the shortage of physicians continues to

increase, we must expand the boundaries of health care to meet our diverse and growing population needs. Some of the proposed benefits of

telemedicine include increased efficiency, increased access to care for individuals in rural areas, increased access to specialty care, decreased costs,

decreased need to travel, and triaging for in-person (IP) visits [1].

During the coronavirus disease (COVID-19) pandemic, we have seen a surge in telemedicine and virtual care utilization due to government-mandated

lockdowns and social distancing efforts [2]. With the generalizable acceptance and satisfaction surrounding telemedicine, it is likely to be increasingly

utilized and expanded after the COVID-19 pandemic. Dermatology is among the many fields that utilize telemedicine technology to bring skin

examinations to patients from the comfort and safety of their homes.

Teledermatology (TD) is a method of care in dermatology that is practiced at a distance by employing telecommunication technologies such as

photography and videography. These modalities are the two distinct common forms of TD that are typically used in the healthcare setting. The store

and forward (SAF) technique captures a photo of the lesion of concern, which is then sent directly to the dermatologist to be reviewed, diagnosed, and

triaged. The live interactive (LI) technique utilizes live video interaction with the patient and dermatologist in real-time.

The literature has demonstrated a strong diagnostic concordance between TD and IP evaluations. Studies comparing the SAF technique with IP

evaluations demonstrate a concordance ranging from 54% to 91% [3-10]. Despite this large range of concordance, these studies elucidate the potential

for strong diagnostic accuracy when using TD. Furthermore, studies have consistently demonstrated both improved patient and physician satisfaction

with TD [11-13]. In a study conducted during the COVID-19 pandemic, the most common reasons cited for supporting TD included time efficiency,

not requiring transportation, and maintaining social distancing [12].

Our clinic, which serves a veteran population, has utilized TD for several years. Before the COVID-19 pandemic, it had been implemented to serve

our patient population better and increase access to care. Many of our veterans reside a great distance from our clinic and/or do not have access to

reliable transportation. TD helps to better serve these patients by effectively triaging patients and avoiding unnecessary IP visits. Our platform utilizes

the SAF technique. Our dermatologists can triage the lesion of concern, manage it remotely, and/or recommend IP follow-up as appropriate. Triaging

allows patients with more severe dermatological concerns to be prioritized with IP visits, while those with less concerning lesions may benefit from

easier access to care from home.
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While there are numerous benefits to employing telemedicine, it is essential to ensure quality management. Our study looks at the concordance

between the TD diagnoses and the IP diagnoses to ensure we are meeting our goals of providing the highest quality care to our veteran population. We

also explore the limitations of TD.

Materials and methods

In our study, we performed a retrospective chart review to assess diagnostic concordance between our TD clinic and IP follow-up visits. We reviewed

charts over a one-year period from January 2017 to December 2017. Over this time period, our TD service diagnosed and managed 1,286 patients.

Inclusion criteria included patients seen both by TD and IP follow-up. Patients who were not seen at an IP visit were excluded. Variables collected

during chart review included: date of consultation request, date of service, diagnosis rendered, management recommended, clinical diagnosis made on

follow-up examination, and any additional findings. Our primary objective was to determine the diagnostic concordance between the initial TD

diagnosis and diagnosis rendered at IP follow-up. This was calculated as a percent agreement between the two diagnoses. Secondary objectives

include (1) determining the percentage of patients who were found to have additional diagnoses at IP follow up and (2) determining the percentage of

patients who were found to have an additional malignant lesion at IP follow up.

Results

Out of the 1,286 patients seen by TD, 809 were recommended to subsequently follow up at an IP visit. There were 477 patients of which the

teledermatologist was confident in treating the patient exclusively via TD and therefore did not recommend follow-up IP. The mean time from TD

visit to IP clinic visit was 30.4 days. The complete concordance between the SAF TD diagnoses and the IP diagnoses was 75.3% (Table 1 and Figure 1

). Of the 809 patients seen at an IP follow-up visit, 60.2% had at least one additional diagnosis. Furthermore, 8.4% of the patients seen at an IP follow-

up visit had an additional lesion that was diagnosed as malignant, 1.1% being a malignant melanoma.

Table 1

Results showing the total number of patients seen via teledermatology, number of patients seen in-person for a follow-up visit, diagnostic concordance

between the teledermatology diagnosis and in-person clinic diagnosis, number of additional diagnoses ...

​ ​

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8253700/table/TAB1/?report=objectonly
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8253700/figure/FIG1/?report=objectonly
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8253700/table/TAB1/?report=objectonly
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8253700/table/TAB1/?report=objectonly
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Figure 1

Open in a separate window
Diagnostic concordance of teledermatology diagnosis with in-person diagnosis, percentage of patients with additional diagnoses at in-person visit, and percentage of patients with additional
malignant diagnosis discovered on in-person visit.

Discussion

Periodic evaluation of clinical services is important in all healthcare settings to ensure that the intended goals and missions are met. We evaluated our

TD consultation service by determining the concordance of diagnosis in those evaluated via TD and IP follow-up to ensure our service provided

optimal healthcare to our veteran population.

In the patients with a TD visit followed by an IP visit, the diagnostic concordance was 75.3%. This is relatively consistent with previously reported

concordance values that compare SAF diagnoses with follow-up IP diagnoses [4-10]. Two dermatologists at our site were utilizing TD during the

period analyzed for our study. The diagnostic concordance rate for the first dermatologist was 76.3%. This dermatologist saw 81.5% of the patients

included in the study. The diagnostic concordance rate for the second dermatologist was 68.6%. A systematic review conducted by Warshaw et al.

calculated a mean weighted diagnostic concordance for 10 studies that assessed the SAF technique [14]. The total number of combined patients was

1,077, and the aggregated diagnostic concordance was 65.3% [14]. Our study further adds to the evidence that various skin lesions can be accurately

diagnosed and treated via TD.

A limitation to our study is that not every patient evaluated by TD was subsequently seen in the clinic. When the dermatologist was confident in a

benign diagnosis through TD, the patient was not advised to follow up at an IP visit. Since the patients with unambiguous diagnoses through TD were

excluded from the calculation, it is possible that our true concordance may be higher than what is reported here.

Another critical component for the success of TD is the quality of the images sent to the dermatologist for review. This study included patients

regardless of the quality of the images received to better account for what would be expected in reality. When the image quality was poor, the patient

was more likely to have to follow-up IP. Additional barriers to accessing TD include poor technological literacy, not having a smartphone or camera,

and unreliable internet connection.

Perhaps the greatest shortcoming of TD is the inability to perform a total body skin examination. Sixty percent of the patients who followed up at an

IP visit had at least one additional diagnosis. Of particular concern is the possibility of overlooking a malignant lesion, as 8.4% of the patients were

found to have a malignant lesion at a secondary site during their IP follow-up. Therefore, it is important to acknowledge that TD should not be used as

https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=8253700_cureus-0013-00000015406-i01.jpg
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8253700/figure/FIG1/?report=objectonly
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a substitute for total body skin examinations. Despite these limitations, TD is a powerful tool for triaging patients and an adjunctive means to address

acute skin concerns.

Conclusions

In our study, we aimed to ensure that our intended mission to increase access to care, while maintaining the highest level of patient care standards, was

being achieved. Based on our findings we endorse TD consultation, via high-quality images sent in real-time, for specialist evaluation. TD can be a

reliable method for diagnosis when an IP conventional examination is not readily available or feasible. While there are limitations to virtual

examination including, image confines and clarity, limited history communication, and the lack of tactile examination, most lesions and rashes can be

evaluated with the use of high-quality media images. When faced with these limitations, a conventional examination is recommended for further

clarification.

Notes

The content published in Cureus is the result of clinical experience and/or research by independent individuals or organizations. Cureus is not

responsible for the scientific accuracy or reliability of data or conclusions published herein. All content published within Cureus is intended only for

educational, research and reference purposes. Additionally, articles published within Cureus should not be deemed a suitable substitute for the advice

of a qualified health care professional. Do not disregard or avoid professional medical advice due to content published within Cureus.

The authors have declared that no competing interests exist.

Human Ethics

Consent was obtained or waived by all participants in this study. University of South Florida Institutional Review Board issued approval Pro00034637

Animal Ethics

Animal subjects: All authors have confirmed that this study did not involve animal subjects or tissue.

Article information

Cureus. 2021 Jun; 13(6): e15406.

Published online 2021 Jun 2. doi: 10.7759/cureus.15406

PMCID: PMC8253700

PMID: 34249554

Monitoring Editor: Alexander Muacevic and John R Adler

Caroline A Gerhardt, Rachel Foels, Stefanie Grewe,  and Brooke T Baldwin


Medicine, University of South Florida Morsani College of Medicine, Tampa, USA


Internal Medicine, Lehigh Valley Health Network, Allentown, USA


Pathology, University of South Florida Morsani College of Medicine, Tampa, USA


Dermatology, James A. Haley Veterans' Hospital, Tampa, USA

Corresponding author.

Caroline A. Gerhardt carolinegerhardt96@gmail.com

Received 2021 May 19; Accepted 2021 Jun 2.

Copyright © 2021, Gerhardt et al.

This is an open access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any

medium, provided the original author and source are credited.

Articles from Cureus are provided here courtesy of Cureus Inc.

References

1. Teledermatology during COVID-19: an updated review [PREPRINT] Farr MA, Duvic M, Joshi TP. Am J Clin Dermatol. 2021:1–9. [PMC free article]

[PubMed] [Google Scholar]

1 2 3 4

1

2

3

4

https://dx.doi.org/10.7759%2Fcureus.15406
https://www.ncbi.nlm.nih.gov/pubmed/34249554
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gerhardt%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=34249554
https://www.ncbi.nlm.nih.gov/pubmed/?term=Foels%20R%5BAuthor%5D&cauthor=true&cauthor_uid=34249554
https://www.ncbi.nlm.nih.gov/pubmed/?term=Grewe%20S%5BAuthor%5D&cauthor=true&cauthor_uid=34249554
https://www.ncbi.nlm.nih.gov/pubmed/?term=Baldwin%20BT%5BAuthor%5D&cauthor=true&cauthor_uid=34249554
mailto:dev@null
https://www.ncbi.nlm.nih.gov/pmc/about/copyright/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8032846/?report=reader
https://www.ncbi.nlm.nih.gov/pubmed/33835345
https://scholar.google.com/scholar_lookup?journal=Am+J+Clin+Dermatol&title=Teledermatology+during+COVID-19:+an+updated+review+[PREPRINT]&publication_year=2021&pages=1-9&pmid=33368052&


2/22/22, 3:40 PM Assessing the Diagnostic Accuracy of Teledermatology Consultations at a Local Veterans Affairs Dermatology Clinic

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8253700/ 5/5

2. Rapid Increase in telemental health within the Department of Veterans Affairs during the COVID-19 pandemic. Connolly SL, Stolzmann KL, Heyworth L,

Weaver KR, Bauer MS, Miller CJ. Telemed J E Health. 2021;27:454–458. [PubMed] [Google Scholar]

3. Diagnosis, diagnostic confidence, and management concordance in live-interactive and store-and-forward teledermatology compared to in-person

examination. Edison KE, Ward DS, Dyer JA, Lane W, Chance L, Hicks LL. Telemed J E Health. 2008;14:889–895. [PubMed] [Google Scholar]

4. Store-and-forward teledermatology impact on diagnosis, treatment and dermatology referrals: comparison between practice settings [PREPRINT] Pasadyn

SR, McAfee JL, Vij A, Warren CB. J Telemed Telecare. 2020:1357633. [PubMed] [Google Scholar]

5. The utility of teledermatology in the evaluation of skin lesions [PREPRINT] Clarke EL, Reichenberg JS, Ahmed AM, Keeling B, Custer J, Rathouz PJ,

Jambusaria-Pahlajani A. J Telemed Telecare. 2021:1357633. [PubMed] [Google Scholar]

6. Diagnostic accuracy of pediatric teledermatology using parent-submitted photographs: a randomized clinical trial. O'Connor DM, Jew OS, Perman MJ,

Castelo-Soccio LA, Winston FK, McMahon PJ. JAMA Dermatol. 2017;153:1243–1248. [PMC free article] [PubMed] [Google Scholar]

7. Concordance and time estimation of store-and-forward mobile teledermatology compared to classical face-to-face consultation. Nami N, Massone C, Rubegni

P, Cevenini G, Fimiani M, Hofmann-Wellenhof R. Acta Derm Venereol. 2015;95:35–39. [PubMed] [Google Scholar]

8. Lessons learned after a three-year store and forward teledermatology experience using internet: strengths and limitations. Lasierra N, Alesanco A, Gilaberte

Y, Magallón R, García J. Int J Med Inform. 2012;81:332–343. [PubMed] [Google Scholar]

9. Preliminary results of DERMATEL: prospective randomized study comparing synchronous and asynchronous modalities of teledermatology. (Article in

Spanish) Romero G, García M, Vera E, Martínez C, Cortina P, Sánchez P, Guerra A. Actas Dermosifiliogr. 2006;97:630–636. [PubMed] [Google Scholar]

10. The reliability of diagnosis using store-and-forward teledermatology. Du Moulin MF, Bullens-Goessens YI, Henquet CJ, et al. J Telemed Telecare.

2003;9:249–252. [PubMed] [Google Scholar]

11. Comparison of teleconsultations and face-to-face consultations: preliminary results of a United Kingdom multicentre teledermatology study. Gilmour E,

Campbell SM, Loane MA, et al. Br J Dermatol. 1998;139:81–87. [PubMed] [Google Scholar]

12. Patient perceptions and satisfaction with teledermatology during the COVID-19 pandemic: a survey-based study. Yeroushalmi S, Millan SH, Nelson K,

Sparks A, Friedman AJ. J Drugs Dermatol. 2021;20:178–183. [PubMed] [Google Scholar]

13. Definitions, survey methods, and findings of patient satisfaction studies in teledermatology: a systematic review. Hadeler E, Gitlow H, Nouri K. Arch

Dermatol Res. 2021;313:205–201. [PMC free article] [PubMed] [Google Scholar]

14. Teledermatology for diagnosis and management of skin conditions: a systematic review. Warshaw EM, Hillman YJ, Greer NL, Hagel EM, MacDonald R,

Rutks IR, Wilt TJ. J Am Acad Dermatol. 2011;64:759–772. [PubMed] [Google Scholar]

https://www.ncbi.nlm.nih.gov/pubmed/32926664
https://scholar.google.com/scholar_lookup?journal=Telemed+J+E+Health&title=Rapid+Increase+in+telemental+health+within+the+Department+of+Veterans+Affairs+during+the+COVID-19+pandemic&volume=27&publication_year=2021&pages=454-458&pmid=32926664&
https://www.ncbi.nlm.nih.gov/pubmed/19035797
https://scholar.google.com/scholar_lookup?journal=Telemed+J+E+Health&title=Diagnosis,+diagnostic+confidence,+and+management+concordance+in+live-interactive+and+store-and-forward+teledermatology+compared+to+in-person+examination&volume=14&publication_year=2008&pages=889-895&pmid=19035797&
https://www.ncbi.nlm.nih.gov/pubmed/32448029
https://scholar.google.com/scholar_lookup?journal=J+Telemed+Telecare&title=Store-and-forward+teledermatology+impact+on+diagnosis,+treatment+and+dermatology+referrals:+comparison+between+practice+settings+[PREPRINT]&publication_year=2020&pages=1357633&
https://www.ncbi.nlm.nih.gov/pubmed/33461401
https://scholar.google.com/scholar_lookup?journal=J+Telemed+Telecare&title=The+utility+of+teledermatology+in+the+evaluation+of+skin+lesions+[PREPRINT]&publication_year=2021&pages=1357633&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5817452/?report=reader
https://www.ncbi.nlm.nih.gov/pubmed/29141082
https://scholar.google.com/scholar_lookup?journal=JAMA+Dermatol&title=Diagnostic+accuracy+of+pediatric+teledermatology+using+parent-submitted+photographs:+a+randomized+clinical+trial&volume=153&publication_year=2017&pages=1243-1248&pmid=29141082&
https://www.ncbi.nlm.nih.gov/pubmed/24889827
https://scholar.google.com/scholar_lookup?journal=Acta+Derm+Venereol&title=Concordance+and+time+estimation+of+store-and-forward+mobile+teledermatology+compared+to+classical+face-to-face+consultation&volume=95&publication_year=2015&pages=35-39&pmid=24889827&
https://www.ncbi.nlm.nih.gov/pubmed/22425394
https://scholar.google.com/scholar_lookup?journal=Int+J+Med+Inform&title=Lessons+learned+after+a+three-year+store+and+forward+teledermatology+experience+using+internet:+strengths+and+limitations&volume=81&publication_year=2012&pages=332-343&pmid=22425394&
https://www.ncbi.nlm.nih.gov/pubmed/17173824
https://scholar.google.com/scholar_lookup?journal=Actas+Dermosifiliogr&title=Preliminary+results+of+DERMATEL:+prospective+randomized+study+comparing+synchronous+and+asynchronous+modalities+of+teledermatology.+(Article+in+Spanish)&volume=97&publication_year=2006&pages=630-636&pmid=17173824&
https://www.ncbi.nlm.nih.gov/pubmed/14599326
https://scholar.google.com/scholar_lookup?journal=J+Telemed+Telecare&title=The+reliability+of+diagnosis+using+store-and-forward+teledermatology&volume=9&publication_year=2003&pages=249-252&pmid=14599326&
https://www.ncbi.nlm.nih.gov/pubmed/9764153
https://scholar.google.com/scholar_lookup?journal=Br+J+Dermatol&title=Comparison+of+teleconsultations+and+face-to-face+consultations:+preliminary+results+of+a+United+Kingdom+multicentre+teledermatology+study&volume=139&publication_year=1998&pages=81-87&pmid=9764153&
https://www.ncbi.nlm.nih.gov/pubmed/33538563
https://scholar.google.com/scholar_lookup?journal=J+Drugs+Dermatol&title=Patient+perceptions+and+satisfaction+with+teledermatology+during+the+COVID-19+pandemic:+a+survey-based+study&volume=20&publication_year=2021&pages=178-183&pmid=33538563&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7385477/?report=reader
https://www.ncbi.nlm.nih.gov/pubmed/32725501
https://scholar.google.com/scholar_lookup?journal=Arch+Dermatol+Res&title=Definitions,+survey+methods,+and+findings+of+patient+satisfaction+studies+in+teledermatology:+a+systematic+review&volume=313&publication_year=2021&pages=205-201&pmid=32725501&
https://www.ncbi.nlm.nih.gov/pubmed/21036419
https://scholar.google.com/scholar_lookup?journal=J+Am+Acad+Dermatol&title=Teledermatology+for+diagnosis+and+management+of+skin+conditions:+a+systematic+review&volume=64&publication_year=2011&pages=759-772&pmid=21036419&

	Assessing the Diagnostic Accuracy of Teledermatology Consultations at a Local Veterans Affairs Dermatology Clinic
	Let us know how access to this document benefits you
	Recommended Citation

	tmp.1645562550.pdf.tp_Lw

