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Abst rac t
Teledermatology is a dynamically developing field of medicine with the potential to significantly impact the future 
functioning of the healthcare system, including the prevention, diagnostics, and treatment of sexually transmitted 
infections (STIs). While its implementation has resolved numerous issues associated with the traditional patient 
management model for STIs, the risk associated with handling sensitive patient data in a virtual space must not be 
overlooked. This article presents a literature review regarding the application of teledermatology in the diagnostics 
and treatment of STIs, with a particular focus on addressing relevant problems, potential obstacles, and examining 
the impact of the COVID-19 global epidemic on the development of this field.
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Introduction

In the digital era, medicine is advancing with technolo-
gies like teledermatology, which allows for remote skin 
disease management and educates patients [1]. Derma-
tologists using this technology often address venereology, 
focusing on sexually transmitted infections (STIs).

STIs, including chlamydia, gonorrhoea, genital herpes, 
HPV, syphilis, and HIV, are transmitted via sexual contact 
and may affect the skin and other organs [2, 3]. Some of 
these infections often have no symptoms, yet can still be 
spread to others during sexual activity.

Patients with STIs may avoid in-person consultations 
due to shame or logistical issues [4, 5]. Teledermatology of-
fers a solution by reducing the need for physical visits. It 
is becoming more accessible and effective in treating con-
ditions, including STIs [6, 7]. While telemedicine and tele-
dermatology bring benefits like convenience and quicker 
consultations, their integration into healthcare systems 
also poses challenges that need careful consideration [8, 9]. 

This article explores the impact of teledermatology on 
STI diagnostics, its benefits, limitations, and future pros-
pects.

Sexually transmitted infections – numerical data

According to the CDC report, in 2021, the United 
States witnessed an increase in STI cases. The number 

of reported chlamydia infections reached 1.6 million, 
reflecting an increase of 4.1 percent compared to 2020 
and indicating a return to pre-COVID-19 global epidemic 
levels. Furthermore, gonorrhoea cases have surged by 
28 percent since 2017, totalling over 700,000. Simulta-
neously, syphilis case reports have climbed by 74% since 
2017, amassing a total exceeding 176,000 in 2021. The 
report also underscores the imperative to strengthen 
care for individuals most susceptible to these infections, 
including those identifying as homosexual and bisexual, 
as well as members of racial and ethnic minorities [3]. 
The aforementioned data imply that despite societal in-
terventions and educational campaigns, global infection 
numbers are escalating. Thus, it becomes pertinent to 
explore and deploy innovative methods and solutions, 
such as teledermatology, to efficaciously fight the rising 
tide of STI.

Teledermatology

Teledermatology (TD) is a branch of dermatology 
that utilises information and communication technolo-
gies for remote diagnosis, monitoring, treatment, preven-
tion, conducting research, and education in the field of 
dermatology [10]. There are four main models of teleder-
matology practice: consultation, in which the referring 
physician consults a dermatologist about the patient’s 
symptoms; triage, where dermatologists decide on the 
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priority of procedures and referrals; direct care, wherein 
dermatologists consult with patients via video confer-
ences or patients send photos of dermatological changes  
directly to their doctor; and observation, during which 
doctors monitor the dermatological condition and its re-
sponse to treatment [9]. Additionally, telemedical prac-
tice enables the collection of samples of the patient’s bio-
logical material at home, necessary for diagnostic tests, 
allowing patients to receive medical care without leaving 
their residence. When needed, they may be invited to 
visit a clinic [6].

Prior to COVID-19, teledermatology was limited by 
barriers such as insurance reimbursement and licens-
ing issues. The pandemic’s impact on in-person care led 
to regulatory shifts, prompting healthcare adaptations 
that preserved resources and reduced exposure. These 
changes have carved out new norms for future applica-
tion of teledermatology [11, 12].

Telemedicine is rapidly evolving, providing new op-
tions for patient care. The most convincing evidence for 
the effectiveness of telemedicine in making diagnostic 
and therapeutic decisions has been amassed in the fields 
of psychiatry and dermatology [8]. Studies show teleder-
matology effectively aids diagnosis and therapy, with 
patients appreciating its accessibility, care quality, and 
doctor interactions [9]. Lower satisfaction may stem from 
technical issues, privacy worries, limited procedures, 
and lack of physical exams, with patient views varying 
by demographics like tech support, digital literacy, age, 
income, and disease type [13].

Development of telemedicine, STI prevention 
and diagnostics

Teledermatology also addresses the prevention of 
STIs, with numerous studies focusing on utilizing mul-
timedia communication as a preventive tool aimed at 
mitigating the spread of these infections.

In 2013, researchers reviewed HIV/STI-related apps 
from the Apple iTunes and Android Google Play stores, 
assessing user reviews, functionality, and content in 
prevention and care. They found most apps lacked user 
engagement and positive feedback. The study suggested 
greater collaboration between healthcare providers and 
developers to improve the apps’ credibility [14].

Nicolas et al.’s study evaluated how an interactive 
website, “Sexunzipped”, compared with a purely informa-
tional one in educating young people about sexual health 
[15]. “Sexunzipped” used quizzes and activities to prompt 
user engagement and reflection, features not present on 
the informational site. Results showed participants fa-
voured the interactive approach, felt more engaged, and 
appreciated the reflective aspect of the research. The find-
ings suggest interactive web platforms could effectively 
reach and educate the youth, a group often less accessible 
through traditional health education methods.

A UK study in 2016 found young people view telemed-
icine as a positive option for diagnosing STIs [16], a signif-
icant finding since this age group accounts for about half 
of STI cases [17]. Young individuals often face stigma and 
fear recognition at clinics, deterring treatment [18, 19]. 
Tele-diagnosis is favoured by youth and may lead to bet-
ter STI management than traditional visits. Yet, concerns 
over the privacy of teleconsultations, particularly video 
calls, persist [20]. Ensuring confidentiality in telemedi-
cine is essential, warranting further extensive research.

Globally, STIs are a serious public health issue, espe-
cially among youth in lower-income countries like Ghana. 
A 2019 study evaluated how teenagers and young adults 
use mobile phones for education and STI prevention. The 
findings suggest a strong belief in mobile apps over texts 
or calls for comfort and effectiveness in STI prevention 
among young adults [21].

In Germany, between 2019 and 2022, the “Intimarzt” 
project allowed patients to anonymously receive photo-
diagnoses of external genital conditions from remote 
dermatologists and venereologists. This paid service used 
anonymization to protect against cyber risks. Doctors re-
ported 90% success in remote diagnoses, and patient 
feedback on the app was positive [22].

Issues that telemedicine solves in STIs

Telemedicine in the diagnosis and treatment of STIs 
is a growing field. In 2019, the IDSA (Infectious Diseases 
Society of America) issued a statement expressing a pos-
itive opinion about the use and development of telemedi-
cal technologies in the treatment of sexually transmitted 
infections [23]. This is because telemedicine can address 
several issues associated with diagnosing and treating 
patients with STIs.

In Poland, the medical ethics committee currently 
views personal interactions as the ideal form of doctor-
patient relationships, according to the Resolution of the 
Presidium of the Supreme Medical Council of 24 July 
2020. While teleconsultations are increasingly common 
and recommended for managing chronic conditions, they 
are not advised at the moment for new patients or those 
with new health issues. Relying solely on teleconsulta-
tions for diagnosis and treatment is not recommended.

Shame barrier

One of the significant barriers preventing an STI pa-
tient from seeking treatment is the shame they may feel 
about visiting a healthcare provider and the fear of stig-
matization or even discrimination due to the disease [5, 
24–27]. A meta-analysis published in 2016, which anal-
ysed data from 125 studies, revealed that one of the main 
reasons for not initiating or discontinuing ART (antiretro-
viral therapy in HIV treatment) was fear of stigmatization 
and concern about a lack of discretion during treatment. 
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About 13% of adults and 40% of teenagers harboured 
these fears [28].

A solution that may alleviate the aforementioned 
difficulties is diagnosing STI patients using telemedicine 
tools. An option exists for patients to independently col-
lect biological material at home for STI testing and to 
send the sample to the laboratory. This process is re-
motely controlled by the clinic, including qualification 
for the examination and follow-up [6]. Thanks to virtual 
visits, patients can feel more at ease and avoid situa-
tions in which they might be recognized by family or ac-
quaintances. In the safe environment of their own home, 
patients can freely discuss sensitive health issues with 
a dermatologist, which can lead to more effective diag-
nosis and treatment [29]. 

This also provides a space where patients can miti-
gate feelings of shame and sidestep discrimination. 
Moreover, collecting test samples at home may be less 
embarrassing than a visit to a clinic [30–32]. Studies 
suggest that self-collected vaginal samples and other 
STI tests taken at home are not only more convenient 
to obtain but also match the accuracy of those collected 
by healthcare providers [33–36]. Furthermore, patients 
typically favour the convenience and privacy of at-home 
testing over clinic-based methods [37]. A blended strat-
egy, which merges the ease of at-home testing with 
the support of follow-up teleconsultations, shows great 
promise in revolutionizing STI diagnosis. Nonetheless, 
comprehensive studies are essential to further investi-
gate and effectively implement this innovative, hybrid 
methodology.

Availability of medical facilities and specialists

Another challenge STI patients may face is the avail-
ability of medical facilities and the problems associated 
with traveling to these centres, especially for those resid-
ing in smaller towns [24, 25]. The literature delineates the 
difficulties encountered by HIV patients living in small 
villages in the US [38, 39].

In the Alentejo province of Portugal, known for its 
sparse population, patients also grapple with challenges 
in accessing specialists due to required travel over long 
distances. In 1998, a system utilizing telemedical meth-
ods was introduced. Necessary equipment, along with 
a system enabling video calls to specialized centres, 
was installed in primary healthcare centres located near 
smaller towns. Instead of traversing long distances to 
a specialized facility, the patient could make a brief jour-
ney to the primary care centre. There, with the assistance 
of the facility’s staff or primary care doctor, they could 
engage in a consultation with a specialist via a video 
call. Only if necessary, following such a televisit, would 
they be referred for a traditional visit to the specialist. 
Between 1998 and 2011, approximately 130,000 services 
were provided using this system, with teledermatology 

constituting over 1/3 of all consultations. This model no-
tably reduced the average distance patients needed to 
travel from around 50 km to 6 km [40]. The outlined sys-
tem demonstrates that introducing telemedicine into di-
agnostics, even utilizing a model where the patient must 
reach the primary care centre, significantly mitigates 
travel-related issues. In contemporary models, patients 
do not have to depart from their homes for a telederma-
tology consultation, thus eliminating the need to travel 
to a centre [9].

Consequently, for those requiring STI diagnosis and 
treatment, who also encounter difficulties accessing fa-
cilities, telemedicine appears to be an effective solution 
[9, 40, 41]. This issue is particularly pronounced in third-
world countries where many patients lack access to fun-
damental healthcare [42–44]. Implementing telemedicine 
for STI treatment in these regions seems to be a promis-
ing solution. In some instances, it may be the only oppor-
tunity for local patients to receive medical care [45]. How-
ever, it is imperative to note that the implementation of 
telemedicine in these countries encounters substantial 
barriers, such as lack of internet access, poverty, and 
cultural factors [46, 47]. Additionally, teledermatology 
offers a solution to the problem of specialist and medi-
cal equipment availability in healthcare. For instance, 
a dermatology specialist might employ teledermoscopy 
[48] or teleultrasonography [49] in the remote diagno-
sis of skin changes, including those suspected of carci-
nogenesis. Furthermore, telediagnostics of melanocytic 
skin tumours have achieved a diagnostic accuracy of 83% 
compared to conventional histopathological diagnostics 
[50]. These methods may serve as promising tools for 
swift diagnoses and decisions regarding the prioritization 
of referring patients for histopathological examinations, 
as well as monitoring diseases and treatment efficacy 
for various dermatoses, including those in the STI group.

Costs

In the literature, there are premises suggesting that 
telemedicine may contribute to reducing costs for medical 
facilities. A retrospective analysis conducted in the USA 
in 2017 compared the care and cost of teleconsultations 
with in-person visits across various medical facilities. The 
study’s results indicated significantly lower costs for vir-
tual visits while maintaining a similar level of healthcare, 
tests, and subsequent patient visits [51]. However, a year 
later, Shi et al. conducted a study, the results of which 
suggest a reduced quality of virtual visits compared to 
in-person visits, with fewer ordered laboratory tests and 
more frequent subsequent patient visits [52].

Many studies indicate that telemedicine may con-
tribute to reducing healthcare costs, but further work 
is needed to provide more concrete and unambiguous 
evidence on this matter [53, 54].
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The 2021 meta-analysis reviewed eight studies over 
the past decade comparing teledermatology control visit 
costs to traditional visits. It found that teledermatology 
significantly cuts patient costs compared to in-person 
visits [55]. It was also observed that patients paying for 
parking at medical facilities are more inclined to use on-
line consultations, unlike patients who have access to 
free parking [56]. Based on studies on online consulta-
tions and follow-up visits, it can be concluded that tele-
medicine reduces patient costs [57].

Another beneficial aspect for the patient is time sav-
ings. Telemedical visits allow for the shortening of both 
the visit itself and travel to the facility [55, 57–60]. Con-
currently, it enables doctors to increase the number of 
patient visits within a specific time frame.

Compliance

Also, another crucial aspect to consider is compli-
ance. Highlighting this, the 2023-published study by 
Abeck et al., showed a high 85.5% treatment adherence 
rate. This was the first study worldwide to examine data 
on treatment adherence in direct-to-consumer teleder-
matology. Notably, this research demonstrated that pa-
tient compliance remained robust even in the absence of 
traditional doctor-patient interactions [61]. 

Telemedicine threats in STI diagnostics

The development of telemedicine brings numerous 
benefits but also poses risks. On one hand, telemedicine 
enhances access to health services, expedites diagnos-
tics, and improves the organization of medical facilities. 
Conversely, it may lead to an excessive dependence of 
doctors on new technologies, a progressive reduction of 
medical staff competencies due to immediate access to 
knowledge, and a limitation of personal doctor-patient 
contacts, potentially worsening the mental condition of 
the latter [62]. Recently, there have been propositions 
that telemedicine should not only facilitate contact be-
tween medical personnel and patients through appro-
priate applications but also incorporate popular social 
media platforms such as Facebook and Instagram [63]. 
These trends intensified during the COVID-19 global 
epidemic when social media became vital information 
channels for people infected with the SARS-CoV-2 virus 
[64]. In contrast, alarming studies highlight increasingly 
frequent and costly leaks of medical data in the virtual 
space, resulting from hacker attacks, theft, or improperly 
deleted, yet sensitive patient data [65].

Telemedicine’s role in STI prevention and diagnosis is 
set to grow. Yet, data breaches are a critical concern as 
many STI patients also face depression [66] and a leak 
could worsen their mental health. The growing use of tele-
medicine for sexual health issues [67], which shows prom-
ise [68] underscores the need for robust data protection.

Effective telemedicine for STI diagnosis is hindered 
by poor internet and limited access to devices among 
low-income and minority families, particularly in rural 
areas [69, 70]. It is important to ensure that telemedical 
services are accessible to all segments of the society.

Another concern is that digitally adept younger peo-
ple readily embrace new technologies, while older adults 
often need user-friendly, intuitive telemedical apps [71]. 
Patients used to in-person care often distrust digital 
healthcare solutions [72]. It is vital to assist these indi-
viduals in overcoming their reluctance to embrace new 
technologies.

The rise of telemedicine could strain the doctor-
patient bond. Lack of in-person care may depersonalize 
doctors in the patient’s eyes and erode their trust, po-
tentially diminishing cooperation and satisfaction with 
treatment [73]. The therapeutic power of touch, which 
strengthens the patient’s trust toward the doctor and 
allows for overcoming physical and emotional barriers 
between both parties, should also not be underesti-
mated, which is unfortunately impossible in the case of 
telemedical means [74]. However, if a teleconsultation is 
necessary, the doctor should ensure appropriate condi-
tions such as lack of screen distractors, pastel colours in 
the surroundings, proper attire, etc., to support the build-
ing of a bilateral relationship based on mutual trust [75].

Telemedicine and STIs amid the COVID-19 global 
epidemic

In the pre-COVID era in the United States, there was 
a steady increase in the incidence of STIs, including chla-
mydia, gonorrhoea, and syphilis [76]. Regrettably, the 
COVID-19 global epidemic significantly limited access 
to STI diagnostics due to the substantial burden the 
healthcare system experienced, caused by patients with 
severe cases of SARS-CoV-2 [77]. Additionally, visits to 
clinics specializing in STI treatment witnessed a signifi-
cant drop, partly due to patients’ fear of contracting the 
COVID-19 virus [78]. This dynamic significantly increased 
the demand for so-called HIV self-tests and kits for self-
sampling, which patients would then send to laborato-
ries for diagnostic testing for gonorrhoea, syphilis, and 
chlamydia [6]. On the other hand, due to the quarantine 
requirements for infected individuals and COVID restric-
tions, sexual contacts were limited, which might have 
helped curb the transmission of STIs [79]. Owing to nu-
merous variables that could impact both the diagnosis 
and transmission of STIs, the precise influence of the 
global epidemic on the epidemiology of sexually trans-
mitted infections remains controversial.

In various countries, due to the declaration of a epi-
demic state, the prevalence of diagnosed STI cases 
changed significantly over time. In Sweden in 2020, 
there was a notable decrease in the occurrence of con-
firmed cases of chlamydia and gonorrhoea compared 
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to the previous year, as well as a significant decrease in 
the frequency of testing for these infections. This was 
partly compensated by patients self-sampling for tests 
[80]. Similarly, in Greece in the same year, the number of 
diagnosed cases of gonorrhoea and syphilis decreased 
compared to the previous year [81]. These results con-
trast with those obtained in Chicago, United States, 
where an increase in syphilis incidence was observed in 
the first three months of the COVID-19 global epidemic, 
despite maintaining the pre-epidemic frequency of diag-
nostic testing [79]. Ultimately, data from the American 
Centers for Disease Control and Prevention indicate that 
in the early COVID-19 global epidemic period, there was 
a global decrease in confirmed cases of chlamydia and 
gonorrhoea, while there was an increase in diagnosed 
syphilis cases. However, in 2020 as a whole, there was 
a decrease in the detectability of chlamydia and syphilis, 
whereas no change was observed for gonorrhoea com-
pared to 2019 in the United States [82].

In contrast, in 2021, there was an increase in diag-
nosed cases of gonorrhoea, and primary and secondary 
syphilis, which may be attributed to the reopening of 
many medical facilities dealing with the diagnosis and 
treatment of STIs, and potentially increased transmission 
of these infections due to the lifting of some regulations 
limiting human contact [83].

During the turbulent period of the COVID-19 global 
epidemic, teledermatology became an essential tool in 
the hands of medical staff. Considering that the burden 
of care for patients infected with SARS-CoV-2 shifted to 
hospitals, access to specialists was significantly limited. 
Therefore, the American Academy of Dermatology recom-
mended the use of telemedicine to differentiate between 
conditions requiring urgent dermatological intervention 
and those that did not [84]. This strategy might have, to 
some extent, contributed to reducing waiting times for 
dermatologists and shortened the path from diagnosis 
to treatment [85].

The 2019 study among Polish dermatologists high-
lighted scepticism towards replacing in-person consulta-
tions with digital telemedicine tools, citing a heightened 
risk of medical errors [86]. Concurrently, a survey during 
the first year of the COVID-19 pandemic revealed a similar 
reluctance from patients, who doubted telemedicine’s ef-
fectiveness in adequately assessing skin lesions. This scep-
ticism was underscored by the fact that 96.6% of derma-
tologists needed additional in-office visits or extra pictures 
due to unclear clinical images [87]. Another study during 
the pandemic on the Polish population echoed these con-
cerns, noting the fear of missing serious illnesses without 
direct contact. However, it also indicated a growing accep-
tance of telemedicine [88]. This underscores the impor-
tance of mutual consent in telemedicine to maintain trust 
between patient and doctor [89]. In contrast, a retrospec-
tive analysis in Germany in 2021–2022 showed positive 
outcomes, with most teledermatology patients reporting 

treatment success and satisfaction, thereby easing the 
strain on outpatient clinics [90].

Conclusions

Teledermatology has the potential to enhance access 
to medical services, expedite STI diagnostics, and reduce 
waiting times for consultations. Furthermore, its utiliza-
tion for rendering more specialized diagnoses, as well 
as for the prevention and treatment of sexually trans-
mitted infections, appears promising. Concurrently, it is 
imperative to contemplate the risks associated with tele-
dermatology, which encompass the absence of direct pa-
tient-doctor interaction, the potential diminution of the 
medical staff’s soft skills, and threats to data security in 
the virtual domain. During the COVID-19 global epidemic, 
numerous healthcare facilities reduced their services, ne-
cessitating adjustments in teledermatology regulations 
and thereby accelerating its development. Nonetheless, 
further research involving substantial patient groups is 
essential to thoroughly evaluate the effectiveness of this 
technology. The establishment of clear and transparent 
guidelines for telemedicine, including teledermatology, is 
paramount to ensure legal protection for both patients 
and healthcare professionals [91]. 

Limitations

This narrative review may be subject to selection bias 
due to its reliance on a selective range of literature and 
the inherent subjectivity in interpreting findings in the 
rapidly evolving field of teledermatology. Furthermore, 
the review’s lack of quantitative data and its limited dis-
cussion on the technology and ethics of teledermatology 
also limit its overall thoroughness.

Conflict of interest

The authors declare no conflict of interest.

References

1. Chaet D, Clearfield R, Sabin JE, et al. Ethical practice in tele-
health and telemedicine. J Gen Intern Med 2017; 32: 1136-40.

2. Cavelier-Balloy B. Infectious genital lesions. Ann Pathol 2022; 
42: 31-42.

3. Centers for Disease Control and Prevention, Infections con-
tinue to forge ahead, compromising the nation’s health. 
Available at: https://www.cdc.gov/std/statistics/2021/de-
fault.htm. Accessed: 06 June 2023.

4. Valentine JA, Mena L, Millett G. Telehealth services: implica-
tions for enhancing sexually transmitted infection preven-
tion. Sex Transm Dis 2022; 49: S36-40.

5. Fortenberry JD, McFarlane M, Bleakley A, et al. Relation-
ships of stigma and shame to gonorrhea and HIV screening.  
Am J Public Health 2002; 92: 378-81.

6. Kersh EN, Shukla M, Raphael BH, et al. At-home specimen 
self-collection and self-testing for sexually transmitted infec-
tion screening demand accelerated by the COVID-19 pan-



Advances in Dermatology and Allergology 1, February/20246

Julia Woźna, Jan Stępka, Andrzej Bałoniak, Ryszard Żaba

demic: a review of laboratory implementation issues. J Clin 
Microbiol 2021; 59: e0264620.

7. Mocharnuk J, Lockard T, Georgesen C, et al. Inpatient tele-
dermatology: a review. Curr Dermatol Rep 2022; 11: 52-9.

8. Hersh W, Helfand M, Wallace J, et al. A systematic review of 
the efficacy of telemedicine for making diagnostic and man-
agement decisions. J Telemed Telecare 2002; 8: 197-209.

9. Ibrahim AE, Magdy M, Khalaf EM, et al. Teledermatology in 
the time of COVID-19. Int J Clin Pract 2021; 75: e15000.

10. Pasquali P, Sonthalia S, Moreno-Ramirez D, et al. Telederma-
tology and its current perspective. Indian Dermatol Online J  
2020; 11: 12-20.

11. Yeboah CB, Harvey N, Krishnan R, et al. The impact of  
COVID-19 on teledermatology: a review. Dermatol Clin 2021; 
39: 599-608.

12. McKoy K, Halpern S, Mutyambizi K. International telederma-
tology review. Curr Dermatol Rep 2021; 10: 55-66.

13. Santiago S, Lu J. Patient satisfaction in teledermatology: an 
updated review. Curr Dermatol Rep 2023; 12: 23-6.

14. Muessig KE, Pike EC, Legrand S, et al. Mobile phone applica-
tions for the care and prevention of HIV and other sexually 
transmitted diseases: a review. J Med Internet Res 2013; 15: e1.

15. Nicholas A, Bailey J V, Stevenson F, et al. The Sexunzipped 
trial: young people’s views of participating in an online ran-
domized controlled trial. J Med Internet Res 2013; 15: e276.

16. Aicken CRH, Fuller SS, Sutcliffe LJ, et al. Young people’s per-
ceptions of smartphone-enabled self-testing and online care 
for sexually transmitted infections: qualitative interview 
study. BMC Public Health 2016; 16: 974.

17. Siracusano S, Silvestri T, Casotto D. Sexually transmitted dis-
eases: epidemiological and clinical aspects in adults. Urolo-
gia 2014; 81: 200-8.

18. Richardson D, Maple K, Perry N, et al. A pilot qualitative anal-
ysis of the psychosocial factors which drive young people to 
decline chlamydia testing in the UK: implications for health 
promotion and screening. Int J STD AIDS 2010; 21: 187-90.

19. Dixon-Woods M, Stokes T, Young B, et al. Choosing and us-
ing services for sexual health: a qualitative study of wom-
en’s views. Sex Transm Infect 2001; 77: 335-9.

20. Garrett CC, Hocking J, Chen MY, et al. Young people’s views 
on the potential use of telemedicine consultations for sex-
ual health: results of a national survey. BMC Infect Dis 2011; 
11: 285.

21. Alhassan RK, Abdul-Fatawu A, Adzimah-Yeboah B, et al. De-
terminants of use of mobile phones for sexually transmitted 
infections (STIs) education and prevention among adoles-
cents and young adult population in Ghana: implications of 
public health policy and interventions design. Reprod Health 
2019; 16: 120.

22. Sondermann W, Wies C, Esser S, et al. The ‘Intimarzt’ (inti-
mate doctor) model project: anonymous remote diagnosis 
of sexually transmitted diseases. Dtsch Arztebl Int 2023; 
120: 94-5.

23. Young JD, Abdel-Massih R, Herchline T, et al. Infectious Dis-
eases Society of America position statement on telehealth 
and telemedicine as applied to the practice of infectious 
diseases. Clin Infect Dis 2019; 68: 1437-43.

24. Reif S, Golin CE, Smith SR. Barriers to accessing HIV/AIDS 
care in North Carolina: rural and urban differences. AIDS 
Care 2005; 17: 558-65.

25. Pellowski JA. Barriers to care for rural people living with HIV: 
a review of domestic research and health care models. J As-
soc Nurses AIDS Care 2013; 24: 422-37.

26. Valentine JA, Delgado LF, Haderxhanaj LT, et al. Improving 
sexual health in U.S. rural communities: reducing the impact 
of stigma. AIDS Behav 2022; 26: 90-9.

27. McCree DH, Beer L, Crim SM, et al. Intersectional discrimina-
tion in HIV healthcare settings among persons with diag-
nosed HIV in the United States, Medical Monitoring Project, 
2018-2019. AIDS Behav 2023; 27: 3623-31. 

28. Shubber Z, Mills EJ, Nachega JB, et al. Patient-reported bar-
riers to adherence to antiretroviral therapy: a systematic 
review and meta-analysis. PLoS Med 2016; 13: e1002183.

29. Sullivan SP, Sullivan PS, Stephenson R. Acceptability and 
feasibility of a telehealth intervention for STI testing among 
male couples. AIDS Behav 2021; 25: 4029-43.

30. Chernesky MA, Hook EW, Martin DH, et al. Women find it 
easy and prefer to collect their own vaginal swabs to di-
agnose Chlamydia trachomatis or Neisseria gonorrhoeae 
infections. Sex Transm Dis 2005; 32: 729-33.

31. Gaydos CA, Dwyer K, Barnes M, et al. Internet-based screen-
ing for Chlamydia trachomatis to reach non-clinic popula-
tions with mailed self-administered vaginal swabs. Sex 
Transm Dis 2006; 33: 451-7.

32. Cushman TA, Graves SK, Little SJ. Attitudes and preferences 
regarding the use of rapid self-testing for sexually transmit-
ted infections and HIV in San Diego area men who have sex 
with men. Open Forum Infect Dis 2019; 6: ofz043.

33. Cantor A, Dana T, Griffin JC, et al. Screening for Chlamydial 
and Gonococcal infections: updated evidence report and 
systematic review for the US Preventive Services Task Force. 
JAMA 2021; 326: 957-66.

34. Rönn MM, Mc Grath-Lone L, Davies B, et al. Evaluation of the 
performance of nucleic acid amplification tests (NAATs) in 
detection of chlamydia and gonorrhoea infection in vaginal 
specimens relative to patient infection status: a systematic 
review. BMJ Open 2019; 9: e022510.

35. Lunny C, Taylor D, Hoang L, et al. Self-collected versus 
clinician-collected sampling for Chlamydia and gonorrhea 
screening: a systemic review and meta-analysis. PLoS One 
2015; 10: e0132776.

36. Wilson JD, Wallace HE, Loftus-Keeling M, et al. Swab-Yourself 
Trial With Economic Monitoring and Testing for Infections 
Collectively (SYSTEMATIC): Part 2. A diagnostic accuracy and 
cost-effectiveness study comparing rectal, pharyngeal, and 
urogenital samples analyzed individually, versus as a pooled 
specimen, for the diagnosis of Gonorrhea and Chlamydia. 
Clin Infect Dis 2021; 73: e3183-93.

37. Shih SL, Graseck AS, Secura GM, et al. Screening for sexually 
transmitted infections at home or in the clinic? Curr Opin 
Infect Dis 2011; 24: 78-84.

38. Pope CN, Stavrinos D, Fazeli PL, et al. Transportation barriers 
and health-related quality of life in a sample of middle-aged 
and older adults living with HIV in the deep south. AIDS Be-
hav 2022; 26: 2148-58.

39. Sagrestano LM, Clay J, Finerman R, et al. Transportation vul-
nerability as a barrier to service utilization for HIV-positive 
individuals. AIDS Care 2014; 26: 314-9.

40. Oliveira TC, Bayer S, Gonçalves L, et al. Telemedicine in Alen-
tejo. Telemed J E Health 2014; 20: 90-3.

41. Vinella-Brusher E, Cochran AL, Iacobucci E, et al. Po-
tential of telehealth to mitigate transport barriers: evi-
dence from the COVID-19 pandemic. Findings 2022.  
DOI: 10.32866/001c.37060.

42. Lankowski AJ, Siedner MJ, Bangsberg DR, et al. Impact of 
geographic and transportation-related barriers on HIV out-



Advances in Dermatology and Allergology 1, February/2024

Teledermatology in the diagnosis and treatment of sexually transmitted infections: a narrative review 

7

comes in sub-Saharan Africa: a systematic review. AIDS Be-
hav 2014; 18: 1199-223.

43. Varela C, Young S, Mkandawire N, et al. Transportation barri-
ers to access health care for surgical conditions in MALAWI 
a cross sectional nationwide household survey. BMC Public 
Health 2019; 19: 264.

44. Neely AH, Ponshunmugam A. A qualitative approach to 
examining health care access in rural South Africa. Soc Sci 
Med 2019; 230: 214-21.

45. Wamala DS, Augustine K. A meta-analysis of telemedicine 
success in Africa. J Pathol Inform 2013; 4: 6.

46. Okoroafor IJ, Chukwuneke FN, Ifebunandu N, et al. Telemedi-
cine and biomedical care in Africa: prospects and challeng-
es. Niger J Clin Pract 2017; 20: 1-5.

47. Dodoo JE, Al-Samarraie H, Alzahrani AI. Telemedicine use in 
Sub-Saharan Africa: barriers and policy recommendations 
for Covid-19 and beyond. Int J Med Inform 2021; 151: 104467.

48. Sola-Ortigosa J, Muñoz-Santos C, Masat-Ticó T, et al. The role 
of teledermatology and teledermoscopy in the diagnosis of 
actinic keratosis and field cancerization. J Invest Dermatol 
2020; 140: 1976-84.e4.

49. Polañska A, Jenerowicz D, Paszyñska E, et al. High-frequency 
ultrasonography-possibilities and perspectives of the use of 
20 MHz in teledermatology. Front Med (Lausanne) 2021; 8: 
619965.

50. Pak HS. Teledermatology and teledermatopathology. Semin 
Cutan Med Surg 2002; 21: 179-89.

51. Gordon AS, Adamson WC, DeVries AR. Virtual visits for 
acute, nonurgent care: a claims analysis of episode-level 
utilization. J Med Internet Res 2017; 19: e35.

52. Shi Z, Mehrotra A, Gidengil CA, et al. Quality of care for 
acute respiratory infections during direct-to-consumer tele-
medicine visits for adults. Health Aff (Millwood) 2018; 37: 
2014-23.

53. Ekeland AG, Bowes A, Flottorp S. Effectiveness of telemedi-
cine: a systematic review of reviews. Int J Med Inform 2010; 
79: 736-71.

54. Daher J, Vijh R, Linthwaite B, et al. Do digital innovations 
for HIV and sexually transmitted infections work? Results 
from a systematic review (1996-2017). BMJ Open 2017; 7: 
e017604.

55. López-Liria R, Valverde-Martínez MÁ, López-Villegas A, et al. 
Teledermatology versus face-to-face dermatology: an analy-
sis of cost-effectiveness from eight studies from Europe and 
the United States. Int J Environ Res Public Health 2022; 19: 
2534. 

56. Reed ME, Huang J, Graetz I, et al. Patient characteristics as-
sociated with choosing a telemedicine visit vs office visit 
with the same primary care clinicians. JAMA Netw Open 
2020; 3: e205873.

57. Collins A, Burns CL, Ward EC, et al. Home-based telehealth 
service for swallowing and nutrition management following 
head and neck cancer treatment. J Telemed Telecare 2017; 
23: 866-72.

58. Caffery LJ, Farjian M, Smith AC. Telehealth interventions for 
reducing waiting lists and waiting times for specialist out-
patient services: a scoping review. J Telemed Telecare 2016; 
22: 504-12.

59. Seguranyes G, Costa D, Fuentelsaz-Gallego C, et al. Efficacy 
of a videoconferencing intervention compared with stan-
dard postnatal care at primary care health centres in Cata-
lonia. Midwifery 2014; 30: 764-71.

60. Downes MJ, Mervin MC, Byrnes JM, et al. Telephone consul-
tations for general practice: a systematic review. Syst Rev 
2017; 6: 128.

61. Abeck F, Hansen I, Wiesenhütter I, et al. A rejected hypoth-
esis: phenomenon of high treatment adherence in direct-to-
consumer teledermatology despite lack of direct physician-
patient interaction. Telemed J E Health 2023; 29: 1051-6.

62. Stanberry B. Telemedicine: barriers and opportunities in the 
21st century. J Intern Med 2000; 247: 615-28.

63. Li Y, Zhang K. Using social media for telemedicine during the 
COVID-19 epidemic. Am J Emerg Med 2021; 46: 667-8.

64. Merchant RM, Lurie N. Social media and emergency pre-
paredness in response to novel Coronavirus. JAMA 2020; 
323: 2011-2.

65. Seh AH, Zarour M, Alenezi M, et al. Healthcare data breach-
es: insights and implications. Healthcare 2020; 8: 133.

66. Erbelding EJ, Hummel B, Hogan T, et al. High rates of depres-
sive symptoms in STD clinic patients. Sex Transm Dis 2001; 
28: 281-4.

67. Dooley AB, Houssaye N de la, Baum N. Use of telemedicine 
for sexual medicine patients. Sex Med Rev 2020; 8: 507-17.

68. Rabinowitz MJ, Kohn TP, Ellimoottil C, et al. The impact 
of telemedicine on sexual medicine at a major academic 
center during the COVID-19 pandemic. Sex Med 2021; 9: 
100366. 

69. Drake C, Zhang Y, Chaiyachati KH, et al. The limitations of 
poor broadband internet access for telemedicine use in ru-
ral America: an observational study. Ann Intern Med 2019; 
171: 382-4.

70. Curtis ME, Clingan SE, Guo H, et al. Disparities in digital 
access among American rural and urban households and 
implications for telemedicine-based services. J Rural Health 
2022; 38: 512-8.

71. Huang JC. Exploring the acceptance of telecare among se-
nior citizens: an application of back-propagation network. 
Telemed J E Health 2011; 17: 111-7.

72. Clark J, McGee-Lennon M. A stakeholder-centred exploration 
of the current barriers to the uptake of home care technol-
ogy in the UK. J Assist Technol 2011; 5: 12-25.

73. Miller EA. The technical and interpersonal aspects of 
telemedicine: effects on doctor-patient communication.  
J Telemed Telecare 2003; 9: 1-7.

74. Menage J. Why telemedicine diminishes the doctor-patient 
relationship. BMJ 2020; 371: m4348.

75. Onor ML, Misan S. The clinical interview and the doctor-pa-
tient relationship in telemedicine. Telemed J E Health 2005; 
11: 102-5.

76. Centers for Disease Control and Prevention. Sexually Trans-
mitted Disease Surveillance 2019. Report, 2021.

77. Nagendra G, Carnevale C, Neu N, et al. The potential impact 
and availability of sexual health services during the COVID-19  
pandemic. Sex Transm Dis 2020; 47: 434-6.

78. Tao J, Napoleon SC, Maynard MA, et al. Impact of the COVID-19  
pandemic on sexually transmitted infection clinic visits. Sex 
Transm Dis 2021; 48: e5-7.

79. Stanford KA, Almirol E, Schneider J, et al. Rising syphilis rates 
during the COVID-19 pandemic. Sex Transm Dis 2021; 48: 
e81-3.

80. Saarentausta K, Ivarsson L, Jacobsson S, et al. Potential im-
pact of the COVID-19 pandemic on the national and regional 
incidence, epidemiology and diagnostic testing of chlamydia 
and gonorrhoea in Sweden, 2020. APMIS 2022; 130: 34-42.

81. Apalla Z, Lallas A, Mastraftsi S, et al. Impact of COVID-19 
pandemic on STIs in Greece. Sex Transm Infect 2022; 98: 70.

82. Crane MA, Popovic A, Stolbach AI, et al. Reporting of sexually 
transmitted infections during the COVID-19 pandemic. Sex 
Transm Infect 2021; 97: 101-2.



Advances in Dermatology and Allergology 1, February/20248

Julia Woźna, Jan Stępka, Andrzej Bałoniak, Ryszard Żaba

83. Centers for Disease Control and Prevention. Impact of  
COVID-19 on STDs. Available at: https://www.cdc.gov/std/
statistics/2021/impact.htm#print. Accessed 9 June 2023.

84. American Academy of Dermatology Association. Everyday 
health and preparedness steps in clinic, Available at: https://
assets.ctfassets.net/1ny4yoiyrqia/4LNCNjucOonbQx7aC97
0x/7b267398ed86474ff3a955b76c7f6aec/COVID-19_Pre-
paredness_3_31_20.pdf Accessed: 9 June 2023.

85. Gu L, Xiang L, Lipner SR. Analysis of availability of online 
dermatology appointments during the COVID-19 pandemic. 
J Am Acad Dermatol 2021; 84: 517-20.

86. Patrzyk S, Bielecki W, Woźniacka A. A study of attitudes 
among Polish dermatologists and dermatology trainees 
regarding modern technologies in medicine. Adv Dermatol 
Allergol 2022; 39: 531-7.

87. Stepaniuk A, Pawlukianiec C, Krawiel M, et al. Great hopes 
or disappointment - a survey-based study on patients’ and 
doctors’ perception of telemedicine during the COVID-19 
pandemic in Poland. Adv Dermatol Allergol 2022; 39: 384-91.

88. Sołomacha S, Sowa P, Kiszkiel Ł, et al. Patient’s perspective 
of telemedicine in poland-a two-year pandemic picture. Int 
J Environ Res Public Health 2022; 20: 115. 

89. Burke BL, Hall RW, Section On Telehealth Care. Telemedi-
cine: pediatric applications. Pediatrics 2015; 136: e293-308.

90. Abeck F, Kött J, Bertlich M, et al. Direct-to-consumer tele-
dermatology in germany: a retrospective analysis of 1,999 
teleconsultations suggests positive impact on patient care. 
Telemed J E Health 2023; 29: 1484-91.

91. Gil Membrado C, Barrios V, Cosín-Sales J, et al. Telemedicine, 
ethics, and law in times of COVID-19. A look towards the 
future. Rev Clin Esp 2021; 221: 408-10.


