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Physician shortages and ever-increasing patient volume are longstanding problems in 
medicine. The problem is particularly acute in specialties such as dermatology and 
dermatopathology: dermatologists account for only 1 percent of US physicians and 
are underrepresented in resource-constrained areas [1, 2]. In developing countries, 
rural and displaced communities, and regions affected by war, natural disasters, 
epidemics, and influxes of immigrants and refugees, these shortages of doctors are 
even more severe [3]. 
 
Telemedicine provides a consultation platform for triage, diagnosis, and management 
decisions and plays a fundamental role in humanitarian efforts to increase access to 
care in remote areas, reduce health inequities, and strengthen health systems in the 
developing world [4]. The increasing use of information and communication 
technologies is transforming medicine and amplifying access to expertise to relieve 
suffering in areas of greatest need. 
 
The Evolution of Telemedicine 
The use of telemedicine to offer relief services should by no means be labeled an 
invention only of the late twentieth century; the vast array of health telematics 
applications available today has roots in the past. For instance, the 1920 founding of 
a seafarers’ medical advice service that employed Morse code and radio [5] was 
cutting-edge for its time. Although very basic by modern standards, such 
technologies have a common denominator: seeking to resolve health needs, 
regardless of distance, by utilizing the most state-of-the-art technologies available. 
Telemedicine has evolved to incorporate the transmission of highly visual media 
such as pathology slides and images of affected areas of the body in real time or via a 
store-and-forward system. 
 
The evolving communication and computing technologies are challenging the 
traditional conception of the patient-physician relationship [6]. Can an ideal 
therapeutic relationship exist in the absence of real-life contact? Will physical 
distance accelerate a trend towards a more cognitive, less caring model of the health 
system? Will telemedicine allow rural residents to rely more heavily on local 
clinicians with similar cultural backgrounds, who will then communicate with urban 
specialists on behalf of their patients? As these big questions are being debated, 
telemedicine serves the practical needs of those in places with inadequate local 
medical services. 
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In resource-limited settings, remote consultations and review of difficult cases 
increase the likelihood of definitive diagnosis and guide appropriate clinical 
management. Mobile telephone consultations have been shown to be feasible and 
acceptable to patients in developing countries [7-9]; they offer solutions for 
emergency medical assistance and guidance in the prioritization of care and more 
equitable allocation of scarce resources. Telemedicine network partnerships between 
fledgling health centers and remote clinicians are a valuable tool for capacity-
building, supervision, quality assurance, and mobile training. Such partnerships are 
also useful for education of ancillary health care professionals to promote 
sustainability in areas that are developing self-reliance. 
 
Potential Concerns about Telehealth 
Despite the benefits of telemedicine for advancing humanitarian services, there are 
also areas of concern. 
 
Troubling are potential confidentiality risks posed by “data intruders,” whose 
motivations range from research and forensic needs to marketing, insurance, or 
employment decisions. Strong ethical concerns also exist about research based on 
electronic medical records or video recordings of teleconsultations and who will 
have access to them. If not monitored, such research can deviate from humanitarian 
goals and violate the moral imperatives to preserve confidentiality and secure 
informed consent from research participants. 
 
With the growth of telemedicine, more clinical tasks, such as health monitoring and 
submission of cases for teleconsultation, are being entrusted to ancillary health 
workers [10]. It’s debatable whether physicians’ obligations extend beyond clear and 
timely communication of opinions. Does humanitarian work exempt doctors from 
normal legal responsibility for the patient and the acts of the referring medical 
personnel [11]? How should medical malpractice liability be apportioned if errors are 
made by intermediaries in the transmission and execution of specialists’ 
recommendations? 
 
Also, the quality of the information shared electronically may be compromised by 
patients’ limited health literacy and communication skills, raising concern that 
treatment may be based on inaccurate or incomplete patient information. Given the 
limitations of the videoconferencing equipment, a thorough physical exam cannot be 
completed. Some studies have validated the use of videoconferencing by 
demonstrating high rates of concordance between diagnoses given after remote and 
face-to-face consultations [12-14]. However, these studies do not take into account 
the varying levels of health education and communication ability of patients who 
need humanitarian services. 
 
On a policy level, humanitarian telemedicine may create conflict if issues of 
physician shortages are also not addressed in resource-limited areas. Will resource 
allocation decisions result in the poorest of the poor being “screened out” from in-
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person doctor visits? Telemedicine cannot completely replace physician visits; 
rather, they need to be considered an adjunct to the current system. 
 
Looking Ahead 
The number of people around the world who, as a result of natural and manmade 
disasters, political violence, or epidemics, need specialty medical care is growing 
steadily, and telemedicine is quickly becoming a field that can relieve that burden. 
The increasing popularity of telemedicine aid calls for establishment of international 
standards and protocols so that patients receive the best quality care possible [15]. 
Clearly, more studies are needed to develop best practices and techniques specific to 
services in low-resource environments. 
 
To protect all parties from exploitation, legislation should be enacted to delineate 
responsibilities and apportion liability when medical misadventure occurs as a result 
of mistakes made at various levels by referring medical personnel, health informatics 
professionals, expatriate specialists, and patients. Ideally, telehealth protocols should 
be structured to acknowledge these responsibilities and liabilities. 
 
Detailed counseling should be provided and informed consent sought prior to the 
creation of an electronic health record. To manage the jurisdictional problems 
associated with the use of telemedicine data, institutional review boards should 
ensure that their committee members have expertise that enables thorough reviews of 
studies to protect research participants’ confidentiality. 
 
Because the ability to deliver humanitarian services via telemedicine is often 
hampered by unreliable Internet connectivity, improving interaction between 
networks will strengthen IT infrastructure and improve sustainability [16]. 
 
To prepare physicians to deliver excellent telecare, it is also vital that residency 
training programs develop a formal informatics curriculum that covers topics such as 
digital imaging, electronic medical records, information security and privacy, and 
clinical decision support systems. A well-rounded education should include 
mastering the art of safe, ethical, and socioculturally and politically sensitive 
telemedicine [17]. Physicians should also be aware of the local culture, diseases, and 
resources available at the site of the patient to provide the best care. 
 
Conclusion—a Delicate Balance 
Medicine and public health benefit by deploying the expert skills of professionals in 
remote patient-physician encounters to improve health care delivery and overcome 
barriers of geography, professional availability, limited transportation and 
infrastructure, and socioeconomic status. On the flip side, employing the 
revolutionary technology of telemedicine in underserved settings has profound 
technical, legal, and sociopolitical implications. These issues must be resolved for 
this evolving method to have the pragmatic and therapeutic success it promises. 
Today, the realization of this promise seems to be in our future. 
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