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ABSTRACT

In this position paper, we present the role of HCI research as an enabler for delivering value through broadband tele-health links between major tertiary hospitals in the developed world and their counterparts in the developing world.  We discuss the importance of advanced clinical and surgical treatment in the populations of developing countries, and the way that clinicians in the developed world can deliver treatment to the affected patients and training to their local clinicians.  As a case study we look at the links between the International arm of the Royal Children’s Hospital, Melbourne, Australia and the National Paediatric Hospital in Hanoi, Vietnam.  We then draw on recent results from a broadband tele-health pilot study carried out at the Royal Children’s Hospital, in which surgeons conducted post-operative outpatient consultations using a purpose-built broadband tele-health system.  The interfaces in this system were designed to meet the observed needs of clinicians and patients in face-to-face clinics and did, indeed, broadly support those needs in the tele-health counterparts.  Early observations on the importance of the skills of the remotely located clinic assistant, and on the possibilities for enhancing those skills, reinforce the potential value of this approach in delivery into developing countries.

Categories and Subject Descriptors

H5.2 [User Interfaces] Graphical user interfaces, input devices and strategies, user-centered design.

General Terms

Design, Experimentation, Human Factors
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1. ADVANCED CLINICAL SERVICES IN DEVELOPING COUNTRIES

In parallel with building basic healthcare infrastructure in developing countries there is an important role for supporting the provision of advanced clinical services.  In many cases these services, such as surgical correction of birth defects, are taken for granted in the developed world but are in limited supply in the developing world.  In some countries, turbulent recent histories have led to breakdowns in health delivery and caused a huge backlog of demand.  Surgical intervention can bring about a dramatic improvement on the quality of life for the recipient, turning them from a dependent to a productive member of their community.

2. BROADBAND AND TELE-HEALTH

The use of broadband Internet in tele-health is still evolving.  In many developed countries, gigabit/second research broadband networks have been established, and demonstrations of its use in tele-health have been presented.  Early work by Shimizu and colleagues uses simple equipment (DV camera, laptop, research broadband) and open-source video software (DVTS) to transmit multiple, high-quality live images of surgery for teaching and demonstration.  Their work linked the more developed countries such as Japan, Korea, Singapore and Australia [5].  Other teams have focused their work towards teaching demonstrations, and have included evaluations of their work [1, 6].

The above examples are essentially multi-channel videoconferences.  The essence of our position is that broadband connectivity offers us the opportunity to go way beyond videoconferencing in designing and building tele-health applications, and that getting the HCI components of this work right is the key to their success.  We identify three aspects of HCI in these applications that will be important.

2.1 Spatial situational awareness

Clinical health takes place in rooms rather than across a desk.  It can involve multiple participants, including trainees, and can involve physical activities that span the actual rooms involved.  Discussion involves each and all of the participants in no predictable pattern.  There is a large body of experience in the area of “media spaces”, dating from 1986, which can be adapted to the tele-health situation.  Even so, the problem of handling whole-of-room awareness, recognized by Gaver in 1993 [2], is still not well solved.  Work as recent as Heath and colleagues’ paper in 2001 still identifies more HCI problems than it solves [3].  This work in media spaces addressed an always-on, low attention span, background style of connectivity and requires significant extension to apply it to the immediacy and short-term nature of clinical consultations.  

2.2 Real-time Shared Interaction with Video and Clinical Data

Tertiary hospitals hold a considerable amount of patient data, including radiology, photographs, pathology and patient history.  In situations of long-term convalescence there will be extensive discussion focusing on such data.  An advanced tele-health application will need to support interactive versions of this discussion between participants within each node of the tele- connection and across nodes.  These discussions will include explanations (of prior and future treatments), decisions and plans for further treatments, extraction of clinical measurements and exploration of “what if” scenarios.  The user-interfaces to enable these will need to support expected current practice, the needs of the various user sub-groups and the eventual change in practice that new ways of working create.  In addition to stored data, the tele-health event is likely to generate multiple live video streams, each of which is a potential source of interaction and dialogue and requires user interfaces for its management.

2.3 Real-time Guidance between Clinicians

A tele-health scenario is likely to have clinically trained staff at each end of the Internet link.  Where the scenario calls for physical examination of the patient, or some form of physical treatment, there will be a need for expert guidance across the link.  This remote guidance is likely to involve a combination of spoken instructions/responses and other guidance technologies – pointing, drawing, gesturing and so forth – which will require specific user interfaces at both the initiator’s and receiver’s end.

The Virtual Critical Care Unit [4], developed in our laboratory, is a working example of applying these HCI considerations to broadband tele-health.  The pilot installation has been successfully operational between a tertiary and a regional hospital for three years.

3. BROADBAND AND DEVELOPING COUNTRIES

Broadband Internet is beginning to reach developing countries, allowing hospitals in the developed world to deliver aid and training to them and also to learn from them.  I will use an example from Vietnam to illustrate this.  The TEIN2 research network opened a 45 megabit/second link into Hanoi in mid 2006, enhancing the previous outreach relationship with Royal Children’s Hospital International, Melbourne, Australia.  In July 2006 it carried its first tele-health post-operative consultation between a surgeon in Melbourne and his patient in Vietnam.  Since then it has been used several times, both for planning new health delivery programs and for planning clinical care.  It supports better follow-up after actual clinical visits and fosters a dialogue between experts in both countries.  It represents a prime opportunity for the relationships between clinicians in Melbourne and Hanoi and their patients to go interactively on-line.

4. TELE-HEALTH PILOT STUDY

In September 2007 we conducted a tele-health pilot study at the Royal Children’s Hospital, Melbourne, using a prototype broadband tele-health system.  The system was specifically designed for paediatric post-operative surgical outpatient consultations.  Its design and the user-interface components were based on observations of actual hospital clinics and discussions with surgeons and clinic nurses.  They support the three broad HCI features identified in Section 2 above.  Forty-five surgical outpatient consultations, covering different surgical specialties, were conducted with the tele-health system over the 4-week pilot.  This pilot showed that it was possible to successfully conduct post-operative consultations with this system, and that the features identified above were important in the success of the pilot.  Figure 1 shows a patient and family in face-to-face part of the “remote” clinic talking to the surgeon who is located at the other end of the system elsewhere in the hospital.
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Figure 1: “Remote” clinic end of tele-health system (Photo courtesy of Royal Children’s Hospital, Melbourne)

The pilot highlighted the importance of the skills of the assistant located at the “remote” end to assist the surgeon in examining the patient.  The shared nature of the interaction with the video and clinical data allowed all participants, including observers, to understand the clinical content and emphasized the potential for remote delivery of on-the-job training.
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