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	Abstract:
	Background. Late-onset noninfectious pulmonary complications (LONIPC) are both frequent and severe after allogeneic hematopoietic stem cell transplantation (HSCT). The high mortality rate (40-80%) may be related to delayed diagnosis. We assessed the use of telemetric home surveillance of pulmonary function for early diagnosis of LONIPC in transplant recipients.

Methods. This prospective study monitored pulmonary function in 37 allogeneic HSCT recipients. About 3 months after HSCT, they received a portable spirometer that measured forced vital capacity, forced expiratory volume per second, and midexpiratory flow 25-75 (MEF25-75). Data were transmitted twice weekly by telephone. Conventional plethysmography confirmed any significant deterioration (>20%).

Results. Thirteen episodes of spirometric deterioration were detected by telemetry in 11 patients during a median 17-month (4-41) follow-up period after transplantation. In these cases, examinations including spirometry, high-resolution thoracic computed tomography and bronchoalveolar lavage diagnosed LONIPC in eight episodes in seven patients (cumulative incidence 23.4%, SE 0.08, at month 24 after transplant): bronchiolitis obliterans (BO, n=3), interstitial pneumonia (IP, n=4), or both BO and IP (n=1). Five episodes improved and three were stabilized with increased immunosuppressive therapy. At the last follow-up, of the seven patients with LONIPC, one successfully stopped immunosuppressive therapy, two were receiving low-dose mycophenolate mofetil, and four were receiving low-dose corticosteroid therapy. There were no cases of respiratory failure and no patient died from LONIPC.

Conclusion. Telemetric home monitoring of pulmonary function is a useful procedure for early diagnosis of LONIPC before clinical pulmonary symptoms and may improve outcome after allogeneic HSCT.

	Comment:
	Referenced.  Full Text. Home-based close monitoring of pulmonary function of post-HSCT patients can flag early changes suggestive of an infection and allow treatment before becoming symptomatic, thus perhaps improving post-HSCT outcome.   
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	Abstract:
	The American Association of Cardiovascular and Pulmonary Rehabilitation (AACVPR) recognizes the value of advancing technology and the benefits it may provide in the delivery of cardiac and pulmonary rehabilitation services. Telemedicine/telehealth technology has the potential to enhance patient access to these services. While in-person interaction with patients generally is preferable, telemedicine/telehealth can be used as: (1) an adjunctive therapeutic modality, (2) a method to extend the time frame of therapeutic contact, and (3) an alternative when in-person contact is not possible.

It is the position of the AACVPR that the same ethical and professional standards recommended for the traditional delivery of cardiac and pulmonary rehabilitation must be applied to the delivery of telemedicine/ telehealth applications. Cardiopulmonary rehabilitation services, whether traditional or telecommunicated, should be offered in accordance with stated AACVPR guidelines and standards of practice.

This position paper describes the standards, ethics, credentials, liability, and reimbursement considerations that should be observed in the event cardiac and pulmonary services are provided using telemedicine/telehealth.
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	Abstract:
	Like it or not, the age of telemedicine is upon us. Its arrival has been hastened by advances in medical technology, changes in health delivery systems, and the sobering reality that many rural areas are still medically underserved. Indeed, recent survey data published by the Health Resources and Services Administration, revealed that 30% of all rural hospitals in America would use telemedicine in some form by the end of 1996.1 Servicing these rural sites would be approximately 28 urban hubs that serve an average of 9 to 13 outlying facilities. In 1996, telemedicine received a substantial boost from Health and Human Services Secretary Donna Shalala who announced two actions designed to support the development of telemedicine on a national scale.2 The first was an allotment of 42 million dollars in federal grants for the initiation of 19 telemedicine projects targeted to rural, inner-city, and suburban areas. The second was sponsorship of a telemedicine demonstration project enabling Medicare to pay for health care services. Both of these activities are being coordinated by the Joint Working Group on Telemedicine under the Health and Human Services Data Council and Vice President Gore's National Information Infrastructure Initiative.2 At the state level, 13 legislatures are currently considering house or senate bills related to telemedicine.3 The scope of these bills range from reimbursement to appropriation of funds. Even the American College of Cardiology has drafted a White Paper to help clarify its position on telemedicine.4
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	Abstract:
	On March 10, 1876, Alexander Graham Bell summoned his assistant Thomas Watson using a crude voice transmitter. With the words "Watson, come here; I want you," the telephone age was born.1 Perhaps even Bell himself would marvel at the subsequent impact of his invention. From commerce to transportation, the telephone plays a pivotal role in global communication. However, it was not until the late 1950s that telephone technology and medicine merged into what is known today as telemedicine. Telemedicine is "the use of electronic communication networks for the transmission of information and data related to the diagnosis and treatment of medical conditions."

	Comment:
	Referenced. Full Text. Rather dated review of ‘telephonic’ monitoring over regular phone lines of cardio-pulmonary rehab patients at home.  Abstract is first paragraph. 
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	Abstract:
	Impaired quality of life is associated with increased mortality in patients with advanced lung disease. Using a randomized controlled trial with allocation concealment and blinded outcome assessment at 2 tertiary care teaching hospitals, the authors randomly assigned 328 patients with end-stage lung disease awaiting lung transplantation to 12 weeks of telephone-based coping skills training (CST) or to usual medical care (UMC). Patients completed a battery of quality of life instruments and were followed for up to 3.4 years to assess all-cause mortality. Compared with UMC, CST produced lower scores on perceived stress, anxiety, depressive symptoms, and negative affect and improved scores on mental health functioning, optimism, vitality, and perceived social support. There were 29 deaths (9%) over a mean follow-up period of 1.1 year. Survival analyses revealed that there was no difference in survival between the 2 groups. The authors conclude that a telephone-based CST intervention can be effectively delivered to patients awaiting lung transplantation. Despite the severity of pulmonary disease in this patient population, significant improvements in quality of life, but not somatic measures or survival to transplant, were achieved.

	Comment:
	Referenced. Full Text. Telephone base support for patients awaiting lung transplant vs. standard medical care.  Telephone support proved effective in supporting those awaiting lung transplant improving their quality of life but with no significant difference on survival post-transplant. 
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	Abstract:
	After a total knee replacement, inadequate rehabilitation is associated with poor physical outcomes and a reduced longevity of the knee prosthesis. We have developed a low-bandwidth telemedicine system to enable rehabilitation services to be delivered directly to the home of patients in rural and remote areas. We have examined the experience of clinical physiotherapists and of 31 participants who received treatment via the system. High levels of satisfaction were reported by participants (mean responses > 7 on a 10 cm visual analogue scale). The service was found to be effective, safe and easy to use, and it integrated well into current clinical practice. The study demonstrates the potential for delivering physiotherapy services via low-bandwidth Internet connections.

	Comment:
	Referenced. Full Text.  For remote rehabilitation for knee-replacement low-bandwidth telemedicine can be effective, safe and acceptable to both the patient & physiotherapy service provider.  
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	Abstract:
	We have developed a software application to enable interactive rehabilitation via the Internet. The reliability of the telemedicine application was examined by comparing it with face-to-face assessment. The physical outcome measures assessed were knee range of motion, quadriceps muscle strength, limb girth and an assessment of gait. One therapist performed both in-person and Intemet-based measurements of all outcome measures on 20 normal subjects. There was good agreement between the two techniques (the 95% limits of agreement included zero for all the variables studied). Internet assessments were conducted at two bandwidths: ISDN at 128 kbit/s and the telephone network at 17 kbit/s. Bandwidth had no significant influence on any of the measures. This study suggests that Internet-based physiotherapy interventions delivered to the home are suitable for further development.

	Comment:
	Referenced. Full Text.  While not related to pulmonary rehab, this article shows that even using low-bandwidth internet, physical outcome measurements and physiotherapy interventions can be delivered over the wire. 
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	Abstract:
	Technologies in telecommunication and information are being increasingly applied in the public health system of the western world. Also responsible for this development is the cost factor in the field of financing and maintenance of such a system of superior medical supply, as well as the concurrent patient' demand for optimized medical "24 h care and treatment". Pioneers in the use of telematic projects have, up until now, been large states such as the USA, Canada, Norway or Australia. Such projects have been used to provide, guarantee and maintain medical care in geographically remote regions with few medical facilities. After breaking the obstacle of geographic distance, telemedical solutions in general, and especially the televisit, represent a new form of treatment for patient care after discharge from hospital. In the year 2002, a prospective randomized two-armed study was initiated including patients after surgical intervention by arthroplasty in posttraumatic contracture of the elbow. The system of the televisit was used for 6 weeks after discharge and the patients were controlled as outpatients after 6 months, including a physical examination. The functional outcome, duration of stay in hospital and the costs for treatment arising were determined. A standardized questionnaire was developed and the degree of satisfaction of the patients surveyed. A shorter stay in hospital was found together with lowered costs in medical treatment, while no differences in functional outcome could be found in comparison to the control group, although there was an additionally high grade of satisfaction with the new system.

	Comment:
	Referenced. No full text (German). Abstract is rather vague but suggests a ‘televist’ based program of physiotherapy post elbow surgery vs. regular out-patient review.  Televisits had a lower cost with no functional difference in outcome.  
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	Abstract:
	Primary objective: The advanced communication technology may allow rehabilitative interventions to patients living at home from a remote provider. We evaluated the effects of a tele-rehabilitation system for the therapy of arm motor impairments due to a stroke. Research design: Experimental observational study. Methods and procedures: We selected five patients suffering from mild/intermediate arm motor impairments due to a long-lasting ischaemic stroke. Two workstations were utilized, one in the patient's house and the other in the rehabilitation hospital, connected through the phone lines. A virtual reality based software allowed the patient to perform adequate motor tasks created by the physiotherapist. During performance, the patient could see not only their movement but also the correct trajectory that they had to accomplish. The feedback derived from the patient's action, its outcome, and feedback from the supervision of the physiotherapist may favour the acquisition of new motor abilities. Main outcome measures: The arm motor performance and the activities of daily living were evaluated using the Fugl-Meyer and Functional Independence Measure scale, together with the determination of the velocity and duration of 10 representative reaching movements. Results: Subjects underwent the tele-rehabilitation programme for 4 weeks. The therapy significantly improved the Fugl-Meyer mean score, the mean duration and the velocity of the movements, but not the Functional Independence Measure scale score. Conclusions: These results indicated that this tele-rehabilitation system did not appear to adversely affect rehabilitation; rather it may improve arm motor deficits due to a stroke. If these evidences are further confirmed, tele-rehabilitation may represent a new home-based therapy to treat disabled people.

	Comment:
	Referenced. Full Text.  In this small 5 post ischaemic stroke patient group, it was possible to improve arm motor performance through a 4-week program of tele-rehabilitation using a custom workstation.  
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	Abstract:
	Advances in the design and delivery of trauma care and acute medical management have increased the number of survivors of traumatic brain injury (TBI), producing societal consequences and medical challenges. Although access to health care for rural patients remains a critical challenge, teletherapy may represent a viable means for the delivery of therapeutic services to such patients. A case study is presented in which teletherapy was successfully utilized to improve the functional outcomes, both physical and cognitive, of a patient with a severe TBI. A physical therapist from a metropolitan rehabilitation center employed teletherapy to provide Neuro Developmental Treatment for a patient and to mentor staff in a nursing home located over 100 miles from the metro area. The patient, who participated in 48 physical teletherapy sessions over a 24-week period, demonstrated improvements in physical functioning and neuropsychological status. During the course of therapy, goals were adjusted upward to match the patient's improvements. This case study provides confirmatory evidence that teletherapy represents an effective and efficient means for providing rehabilitation services for patients in rural communities, as well as for facilitating mentoring relationships between seasoned professionals and trainees located in rural settings.

	Comment:
	Referenced. Full Text.  Excellent article describing the use of teletherapy in the rehabilitation of a patient 100 miles from the metropolitan centre post TBI.  Teeltherapy represents an effective and efficient mean for providing rehab services in rural communities.  
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	Abstract:
	BACKGROUND: Quick access to critical stroke care can be a problem in rural areas.

OBJECTIVE: To assess whether implementation of a stroke network comprising telemedical support, trained personnel and multidisciplinary care influences outcome and quality of care for patients with acute stroke who live in rural areas.

DESIGN AND INTERVENTION: This nonrandomized observational study was conducted at 10 community hospitals in Germany, five of which participated in the Telemedic Pilot Project for Integrative Stroke Care (TEMPiS) network. Before TEMPiS was implemented, these five hospitals had no specialized stroke unit. Implementation of TEMPiS involved the following elements: establishment of stroke wards; continuous stroke training for all medical staff members; and telemedical support (high-speed videoconference system to examine patients and to transfer CT and MRI findings) by two academic hospitals. The five control hospitals each had a specialized stroke unit, and were matched for hospital bed capacity, equipment and catchment area. Between July 2003 and March 2005, the hospitals enrolled 3,122 consecutive patients (network hospitals: n = 1,971; control hospitals: n = 1,151) with a sudden nonconvulsive loss of neurological function who were diagnosed with suspected stroke. Patients with transient ischemic attack or subarachnoid hemorrhage were excluded. The two study groups were comparable with regard to age and sex, but the percentages of patients with diabetes mellitus and with a previous stroke were higher in the control group (29% vs 22% and 23% vs 17%, respectively; P <0.0001). The control group also had a higher percentage of patients with mild stroke (51% vs 46%, P <0.0001). All patients were followed up for 3 months.

OUTCOME MEASURE: The primary end point was a composite of death, institutional care or disability (Barthel index <60 or modified Rankin scale >3) at 3 months.

RESULTS: After 3 months, 44% of patients in the tele-medicine group and 54% of patients in the control group had a poor outcome (primary end point; P <0.0001). Multivariate regression analysis, adjusted for comorbidities and stroke severity, showed that the TEMPiS intervention independently reduced the probability of meeting the primary end point after 3 months (odds ratio 0.62, 95% CI 0.52-0.74; P <0.0001). A composite end point of death or institutionalization did not reach statistical significance (P = 0.18). The administration of thrombolytic therapy had no impact on the protective effect of the TEMPiS intervention against poor outcome. TEMPiS hospitals also provided a higher quality of care than did the control hospitals, as indicated by the following findings: reduced length of hospitalization; more-frequent use of rapid brain imaging, carotid artery sonography and screening test for dysphagia to confirm the diagnosis; and more-frequent provision of thrombolytic therapy, physiotherapy, speech therapy and occupational therapy (P <0.0001 for all).

CONCLUSION: Teleconsultation and multidisciplinary care improved acute stroke care at the community level.
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	Abstract:
	Purpose: The purpose of this study is to investigate rehabilitation through teletreatment as an alternative to a physical homecare visit to deliver services to individuals at home following discharge from an acute hospital or rehabilitation unit. Method: Four community-living elderly people were recruited for telerehabilitation services prior being discharged from an acute-care hospital and a geriatric rehabilitation unit. Once the patient returned home, an appointment was made for the assessing therapist to take the clinical measurements (T1) in a face-to-face session. Four clinical variables were used (functional autonomy, balance, locomotor performance in walking and lower-body strength). Telerehabilitation sessions with the participants were conducted with trained personnel in the individual's home. The system used to support telerehabilitation services for this proof of concept was built around network-attached remotely-controlled pan/tilt/zoom cameras with MJPEG compression, media displays and hands-free phones. Before the patient was discharged from the physiotherapy program, the same assessing therapist visited the subject again to take the T2 measurements in a face-to-face session. The satisfaction of the health-care professional was determined for each session with the homemade questionnaire. Costs related to telerehabilitation were compared to theoretically home visits. Results: All four subjects improved on the four clinical variables. Mean costs for the telerehabilitation program, comprising 12 sessions over 4 weeks was $487. Conclusion: Telerehabilitation seems to be a practical alternative for dispensing rehabilitation services after patients are discharged from an acute hospital or rehabilitation unit.

	Comment:
	Referenced.  Full Text. A concept telerehabilitation service with a remotely controlled unit in the patients home.  Telerehabilitation seems to be a proactical alternative for rehabilitation services after patients are discharged from home at a reasonable cost.  
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