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Authors, year; 
study design 

Quality score Treatment Outcomes Conclusions (verbatim) 

# of all-cause ED visits per pt: 0.7±0.8
# of HF-related ED visits per 
pt:0.2±0.4  
# of home visits per pt: 1.9±0.3 
All-cause deaths: 2/12 

Usual care # of all-cause hosp per pt: 1.2±1.9 
# of HF-related hosp per pt: 0.3±0.5 
# of all-cause ED visits per pt: 1.8±2.5
# of HF-related ED visits per 
pt:0.7±0.9 
# of home visits per pt: 2.0±0.0 
All-cause deaths: 0/12 

distane technology to provide 
posthospitalization monitoring. Home 
telecare may not offer incremental benefit 
beyond telephone follow-up and is more 
expensive.102 

Nurse telephone 
support 

# of pts rehosp (all-cause): 25/44 
# of pts rehosp (HF-related): 18/44 
# of all-cause hosp per pt: 1.11 
# of HF-related hosp per pt: 0.5 
All-cause Bed DoC per pt: 10.2±16.8 
HF-related Bed DoC per pt: 4.1±6.4 
All-cause deaths: 9/44 

Krumholz et al., 
2002;75 
RCT 

B (Good) 

Usual care # of pts rehosp (all-cause): 36/44 
# of pts rehosp (HF-related): 30/44 
# of all-cause hosp per pt: 1.82 
# of HF-related hosp per pt: 0.95 
All-cause Bed DoC per pt: 15.2±17.5 
HF-related Bed DoC per pt: 7.6±12.1 
All-cause deaths: 13/44 

A formal education and support 
intervention substantially reduced adverse 
clinical outcomes and costs for patients with 
HF. 

Home 
telemonitoring 
Nurse telephone 
support 

LaFramboise et 
al., 2003;57 
RCT 

D (Poor to 
fair) 

Usual care 

QoL outcomes reported only These findings suggest that delivering a 
disease management program through a 
telehealth communication device is feasible 
and may be as effective as traditional 
methods. 
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Authors, year; 
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Quality score Treatment Outcomes Conclusions (verbatim) 

Nurse telephone 
support 

# of all-cause hosp per pt: 49/131 
# of HF-related hosp per pt: 18/131 
All-cause deaths: 12/131 

Laramee et al., 
2003;76 
RCT 

A (High) 

Usual care # of all-cause hosp per pt: 46/125 
# of HF-related hosp per pt: 21/131 
All-cause deaths: 13/125 

These results suggest several limitations to 
the generalizability of the CHF case 
management-improved outcome link in a 
hetergenous setting. One explanation is that 
the lack of coordinated system supports and 
varied accessibility to care in an extended, 
nonnetworked physician setting limits the 
effectiveness of the case management. 

Home 
telemonitoring 

de Lusignan, 
2001;58 
RCT 

D (Poor to 
fair) 

Usual care 

QoL outcomes reported only Home telemonitoring is an acceptable 
reliable intervention. Baseline rates for 
compliance with self-monitoring are set out 
in this study. Benefit in terms of compliance 
with medication and self-monitoring is still 
seen after 1 year.  Video consulting over 
ordinary telephone lines did not show 
sustained benefit, and was not complied 
with. 

Home 
telemonitoring 

# of HF-related hosp per pt: 0.05 McManus, 
2004;59 
Prospective 
study 

D (Poor to 
fair) 

Usual care # of HF-related hosp per pt: 0.15 

The data were not statistically significant; 
however, during each of the time periods, 
fewer telehealth patients were readmitted to 
the hospital for CHF than those receiving 
regular home care. 

Home 
telemonitoring 

# of all-cause hosp per pt: 0.21 
All-cause Bed DoC per pt: 1.21 
# of all-cause ED visits per pt: 0.04 

Mehra et al., 
2000;60 
Prospective 
study 

D (Poor to 
fair) 

Usual care # of all-cause hosp per pt: 0.35 
All-cause Bed DoC per pt: 1.97 
# of all-cause ED visits per pt: 0.22 

Preliminary data with the HomMed 
Sentry™ -Observer™ system suggest that 
this technique is clinically reliable, accurate 
and associated with trends in improved 
medical resource utilization parameters.  
Further large scale investigations of this 
clinical approach are warranted. 

Myers et al., 
200661 

C (Fair to 
good) 

Home 
telemonitoring 

# of all-cause hosp per pt: 0.2±0.5 
# of all-cause ED visits per pt: 

Daily home care telemonitoring reduced the 
frequency of home nursing visits, provided 
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Quality score Treatment Outcomes Conclusions (verbatim) 

0.05±0.2 
# of home visits per pt: 5.8±1.6 

Prospective 
study 

Usual care # of all-cause hosp per pt: 0.3±0.8 
# of all-cause ED visits per pt: 
0.05±0.2 
# of home visits per pt: 8.2±2.4 

cost savings and was associated with 
improved self-perceived quality-of-life. 

Nurse telephone 
support 

# of pts rehosp: 2/17 
# of home visits per pt: 0.43 

Quinn, 2006;77 
Prospective 
study 

D (Poor to 
fair) 

Usual care # of pts rehosp: 4/5 
# of home visits per pt: 2.48 

In conclusion, this study demonstrated that 
a structured intervention decreased 
emergent care visits and reduced nursing 
visits, allowing for the provision of care of 
patients with HF in a more effective and 
efficient manner than usual care. 

Nurse telephone 
support 

# of all-cause hosp per pt: 0.62±0.88 
# of HF-related hosp per pt: 0.21±0.5 
All-cause Bed DoC per pt: 3.5±6.6 
HF-related Bed DoC per pt: 1.1±3.1 
# of all-cause ED visits per pt: 
0.14±0.45 
# of primary care visits per pt: 
5.63±3.6 

Riegel et al., 
2002;78 
Cluster RCT 

C (Fair to 
good) 

Usual care # of all-cause hosp per pt: 0.87±1.1 
# of HF-related hosp per pt: 0.41±0.77 
All-cause Bed DoC per pt: 4.8±8.3 
HF-related Bed DoC per pt: 2.1±4.6 
# of all-cause ED visits per pt: 
0.11±0.34 
# of primary care visits per pt: 
6.17±4.87 

The reduction in hospitalizatios, costs, 
andother resource use achieved using 
standardized telephonic case management 
in the early months after a heart failure 
admission is greater than that usually 
achieved with pharmaceutical therapy and 
comparable with other disease management 
approaches. 

Riegel et al., 
2006;79 
RCT 

A (High) Nurse telephone 
support 

# of pts rehosp (all-cause): 40/69 
# of pts rehosp (HF-related): 22/69 
# of all-cause hosp per pt: 1.06±1.3 

These results have important implications 
because of the current widespread 
enthusiasm for disease management. 
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Quality score Treatment Outcomes Conclusions (verbatim) 

# HF-related hosp per pt: 0.55±1.1 
All-cause Bed DoC per pt: 6.33±9.4 
HF-related Bed DoC per pt: 3.65±7.8 

Usual care # of pts rehosp (all-cause): 40/65 
# of pts rehosp (HF-related): 22/65 
# of all-cause hosp per pt: 1.08±1.4 
# of HF-related hosp per pt: 0.49±0.81 
All-cause Bed DoC per pt: 7.41±8.9 
HF-related Bed DoC per pt: 3.40±7.1 

Although disease management is effective 
in the mainstream HF patient population, in 
Hispanics this ill, elderly, and poorly 
educated, a different approach may be 
needed. 

Home 
telemonitoring 

HF-related Bed DoC per pt: 5.87 Roth et al., 
2004;62 
Pre-post study 

C (Fair to 
good) 

Pre-home 
telehealth 

HF-related Bed DoC per pt: 13.75 

Data are provided to demonstrate that a 
transtelephonic system allowing primary 
care at the patient’s home can significantly 
reduce hospitalization rate and length of 
stay and significantly enhance the quality of 
life of patients with chronic heart failure, 

Home 
telemonitoring 

All-cause Bed DoC per pt: 1.65±5.4 
 

Schofield et al., 
200563 
Pre-post study 

B (Good) 

Usual care All-cause Bed DoC per pt: 8.63±9.6 

Our nurse-directed, care coordinated home 
telehealth management team program was 
associated with improved early outcomes in 
a groups of elderly male verterns with 
chronic HF. 

Home 
telemonitoring 

# of pts rehosp: 12/44 
# of all-cause hosp per pt: 0.32±0.6 
# of all-cause ED visits per pt: 
0.34±0.6 
All-cause deaths: 4/44 

Schwarz, 
2008;64 
RCT 

A (High) 

Usual care # of pts rehosp: 13/40 
# of all-cause hosp per pt: 0.33±0.6 
# of all-cause ED visits per pt: 
0.38±0.6 
All-cause deaths: 7/40 

There were no significant differences due to 
telemonitoring for any outcomes. Caregiver 
mastery, informal social support, and 
electronic home monitoring were not 
significant predictors for risk of hospital 
admission.  Further studies should address 
the interaction between the advanced 
practice nurse and follow-up intervention 
with telemonitoring of patients with HF to 
better target those who are most likely to 
benefit. 
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Quality score Treatment Outcomes Conclusions (verbatim) 

Home 
telemonitoring 

# of all-cause hosp per pt: 0.46 
# of all-cause ED visits per pt: 0.15 
# of primary care visits per pt: 0.85 

Seibert et al., 
2008;65 
Prospective 
study 

E (Poor) 

Usual care # of all-cause hosp per pt: 0.1 
# of all-cause ED visits per pt: 0.3 
# of primary care visits per pt: 1.00 

Our reviw of the literature also supports the 
role of telemedicine in facilitating home 
health care and self-management for CHF 
patients.  There are many challenges still to 
be addressed before this potential can be 
reached and further research is needed to 
identify opportunities in telemedicine. 

Nurse telephone 
support 

# of all-cause hosp per pt: 0.4 
All-cause Bed DoC per pt: 0.8 

Shah et al., 
1998;80 
Pre-post study 

D (Poor to 
fair) 

Usual care # of all-cause hosp per pt: 0.8 
All-cause Bed DoC per pt: 9.5 

This preliminary experience suggests that 
close telephone monitoring by personnel 
from an independent service can prevent 
hospitalizations for heart failure among 
both recently discharged patients and 
ambulatory outpatients and among both 
elderly and middle-aged persons. 

Nurse telephone 
support 

# of pts rehosp (all-cause): 59/140 
# of pts rehosp (HF-related): 37/140 
# of all-cause hosp per pt: 0.68 
# of HF-related hosp per pt: 0.38 
All-cause Bed DoC per pt: 4.48 
# of pts visit ED (all-cause): 31/140 
# of pts visit ED Hf-related): 12/140 
# of all-cause ED visits per pt: 0.3 
# of HF-related ED visits per pt: 0.14 
# of all-cause primary care visits per 
pt: 6.7 
# of  HF-related primary care visits 
per pt: 1.6±1.44) 
All-cause deaths: 16/140 

Tsuyuki et al., 
2004;81 
RCT  

A (High) 

Usual care # of pts rehosp (all-cause): 51/136 
# of pts rehosp (HF-related): 38/136 
# of all-cause hosp per pt: 0.72 

A simple and practical in-hospital HF 
disease management program improved the 
utilization of ACE inhibitors by almost 50% 
and also promoted the usage of higher doses 
of ACE inhibitors.  A-month patient 
education and support program for 
outpatients with HF has little impact on 
ACE inhibitor adherence however reduced 
utilization of health care resources, resulting 
in cost-reduction of $CDN 2,531 per 
patient.  Given the high prevalence and poor 
outcomes in this patient population, strong 
consideration should be given to 
implementation of such programs on a 
wider scale. 
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# of HF-related hosp per pt: 0.51 
All-cause Bed DoC per pt: 7.96 
# of pts visit ED (all-cause): 38/136 
# of pts visit ED (HF-related): 29/136 
# all-cause ED visits per pt: 0.51 
# of HF-related ED visits per pt: 0.36 
# of all-cause primary care visits per 
pt: 6.6 
# of HF-related primary care visits per 
pt: 1.9±1.71 
All-cause deaths: 12/136 

Home 
telemonitoring 

# of all-cause hosp per pt: 0.65 
# of all-cause ED visits per pt: 0.17 

Vaccaro et al., 
2001;66 
Pre-post study 

D (Poor to 
fair) 

Usual care # of all-cause hosp per pt: 1.29 
# of all-cause ED visits per pt: 0.63 

The program effectively reduced impatient 
hospitalizations by 49.6% (p-value<0.001) 
and reduced ER visits by 73.0% (p-
value<0.001).  With a program enrolment of 
700 patients, projected net annualized 
savings are approximately $2.7 million, and 
reutn on investment close to 200%. 

Nurse telephone 
support 

# of pts rehosp: 3/20 Wheeler and 
Waterhouse, 
2006;82 
Prospective 
study 

D (Poor to 
fair) 

Usual care # of pts rehosp: 7/20 

Patients who received telephone 
interventions had fewer hospital 
readmissions (13%) than the comparison 
group (35%). Patients in the telephone 
intervention group also had fewer overt 
heart failure symptoms as measured by the 
Minnesota Living With Heart Failure 
Questionnaire. 

Home 
telemonitoring 

# of all-cause hosp per pt: 0.40 
# of HF-related hosp per pt: 0.46 
All-cause Bed DoC per pt: 2.11 
HF-related Bed DoC per pt: 2.69 

Woodend et al., 
2008;67 
RCT 

B (Good) 

Usual care # of all-cause hosp per pt: 0.59 

Telehealth technologies are a viable means 
of providing home monitoring to patients 
with heart disease at high risk of hospital 
readmission to improve their self-care 
abilities. 
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# of HF-related hosp per pt: 0.49 
All-cause Bed DoC per pt: 3.93 
HF-related Bed DoC per pt: 3.75 

BedDoC: Bed days of care; Cardio: Cardiovascular; CHF: Chronic heart failure; DM: Disease management; ED: Emergency department; Hosp.: Hospitalization; 
Pt:Patient; QoL: Quality of life; RCT: Randomized controlled trial; Rehosp: Rehospitalization 
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APPENDIX 6C: CLINICAL STUDIES ON HOME TELEHEALTH FOR COPD 
Authors, year; 
study design 

Quality score Treatment Outcomes  Conclusions (verbatim) 

Nurse telephone 
support 

# of pts rehospitalized: 31/96 
# of hospitalizations per pt: 0.96 
Bed DoC per pt: 7.2±19.5 
# of pts visit ED: 39/96 
# of ED visits per pt: 1.58 
# visits to primary care per pt: 0.48 
# visits to specialist per pt: 0.25 
Deaths: 9/96 

Bourbeau et al., 
2003;87 
RCT 

A (High) 

Usual care # of pts rehospitalized: 48/95 
# of hospitalizations per pt: 1.76 
Bed DoC per pt: 12.5±21.2 
# of pts visit ED: 60/95 
# of ED visits per pt: 2.47 
# visits to primary care per pt: 1.18 
# visits to specialist per pt: 0.27 
Deaths: 5/95 

A continuum of self-management for COPD 
patients provided by a trained health professional 
can significantly reduce the utilization of health 
care services and improve health status.  This 
approach of care can be implemented within 
normal practice. 

Nurse telephone 
support 

# of hospitalizations per pt: 1.5±2.6 
Deaths: 12/65 

Casas et al., 
2006; 88 
RCT 

A (High) 

Usual care # of hospitalizations per pt: 2.1±3.1 
Deaths: 14/90 

In conclusion, this trial demonstrates that a 
standardised integrated care intervention, based 
on shared care arrangements among different 
levels of the system with support of informatipn 
technologies, effectively prevents hospitalizations 
for exacerbations in chronic obstructive 
pulmonary disease patients. 

Nurse telephone 
support 

# of hospitalizations per pt: 2.1 Egan et al., 2002; 
89 
RCT 

D (Poor to fair) 

Usual care # of hospitalizations per pt: 2.6 

There was little difference between groups in 
terms of unplanned readimissions, depression, 
symptoms, support, and subjective well being.  
Interviews with patients and caregivers found that 
the case management improved access to 
resources and staff-patients communication.  
Inteviews with nursing and medical staff found 
that case management improved communication 
between staff and enhanced patient care. 
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Nurse telephone 
support 

# of hospitalizations per pt: 
0.5±0.86 
Bed DoC per pt: 7.43 ±15.6 
# of ED visits per pt: 0.45±0.83 
Deaths: 23/60 (16/60) 

Farrero et al., 
2001;90 
RCT 

B (Good) 

Usual care # of hospitalizations per pt: 
1.29±1.7 
Bed DoC per pt: 18.20 ±24.55 
# of ED visits per pt: 1.58±1.96 
Deaths: 21/62 (14/62) 

Hospital-based home care is an effective 
alternative to hospital admission.  It reduces the 
use of hospital resources and the cost of health 
care. 

Home 
telemonitoring 

# of hospitalizations per pt: 0.1 
Bed DoC per pt: 13.5 
# of home visits per pt: 4.2 

Paré, 2006;83 
Quasi-
experimental 
study 

C (Fair to good) 

Usual care # of hospitalizations per pt: 0.6 
Bed DoC per pt: 7.3 
# of home visits per pt: 7.5 
 

Patients were found to easily accept the idea of 
using the technology, and the telehomecare 
program demonstrated significant clinical 
benefits. Financial advantages of the program 
could have been more pronounced had it not been 
for the cost of technology that effectively erased a 
good portion of the savings. 

Home 
telemonitoring 

# of pts rehospitalized: 31/67 
# of hospitalizations per pt: 
0.90±1.28 
# of ED visits per pt: 0.36±0.98 
Deaths: 14/67 

de Toledo et al., 
2006;84 
RCT 

B (Good) 

Usual care # of pts rehospitalized: 59/90 
# of hospitalizations per pt: 
1.33±1.73 
# of ED visits per pt: 0.54±1.12 
Deaths: 15/90 

We have found that simple telemedicine services 
(ubiquitous access to electrnic chronic patient 
record-ECPR, ECPR shared by care team, 
accessibility to case manager, problem reporting 
integrated in ECPR) can increase the number of 
patients that were readmitted (51% intervention, 
33% usual care), are acceptable to professionals, 
and involve low installation and exploitation 
costs.  Further research is needed to determine the 
role of telemonitoring and televist services for this 
kind of patients.  

Home 
telemonitoring 

# of hospitalizations per pt: 
0.65±1.3 
Bed DoC per pt: 6.6±24.0 
# of office visits per pt: 3.23±2.2 

Trappenburg et 
al., 2008;85 
Prospective study  

B (Good) 

Usual care # of hospitalizations per pt: 
0.75±1.2 

Compared with a group of patients receiving care 
as usual, in the Health Buddy group there was a 
decrease in the number of exacerbations and 
hospital admissions.  It seems likely that adopting 
telemonitoring in everyday clinical practice is 
feasible and can substantially improve care and 
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Bed DoC per pt: 7.46±19.9 
# of office visits per pt: 2.3±1.3 

decrease healthcare utilization of moderate to 
severe COPD patients. 

Home 
telemonitoring 

# of hospitalizations per pt: 0.33 
Bed DoC per pt: 3.6 
# of office visits per pt: 4.8 

Vontetsianos et 
al., 2005;86 
Pre-post study 

D (Poor to fair) 

Pre-home telehealth # of hospitalizations per pt: 2.1 
Bed DoC per pt: 17.5 
# of office visits per pt: 8.7 

After nine months, there was a decrease in 
hospitalizations, emergency department visits and 
use of health services.  The patient’s disease 
knowledge and self-management also improved.  
It seems likely that adopting telemedicine in 
everday clinical practice could substantially 
improve the care of chronically ill patients. 

Nurse telephone 
support 

# of hospitalizations per pt: 0.6±1.0 
Bed DoC per pt: 19.6±2.5 
# of ED visits per pt: 0.1±0.3 
# of office visits per pt: 5.0 

Wong, 2005;91 
RCT 

B (Good) 

Usual care # of hospitalizations per pt: 1.1±1.3 
Bed DoC per pt: 17.3±4.4 
# of ED visits per pt: 0.4±0.7 
# of office visits per pt: 6.0 

Nurse-initiated telephone follow-up care was 
effective in increasing self-efficacy to managing 
dysponea.  The study needs to be replicated in 
other setting to strengthen its external validity. 

Bed DoC: Bed days of care for hospital admission; ED: Emergency department; Pt: Patient; RCT: Randomized controlled trial 
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APPENDIX 6D: CLINICAL STUDIES ON HOME TELEHEALTH FOR MIXED CHRONIC 
DISEASES  
First author, 
year; study 
design 

Quality score Treatment Outcomes  Conclusions (verbatim) 

Nurse telephone 
support 

Deaths: 51/377 Alkema, 
2007;99 
RCT 

C (Fair to 
good) 

Usual care Deaths: 90/404 

Findings suggest that the care advocate model of 
social care management affected mortality while 
the program was in progress, but not after 
completion of the intervention phase.  Key model 
elements accounted for the findings, which 
include individualized targeting, assessment, and 
monitoring; consumer choice, usual care, and 
participant self-management; and bridging 
medical and social delivery systems through 
direct linkages and communication. 

Home 
telemonitoring 

Chumbler, 
2004;92 
Case-usual care 
study 

D (Poor to 
fair) 

Usual care 

QoL outcomes were 
reported only. 

This evidence supports the use of a specific 
home-telehealth strategy fo care coordination to 
improve functional independence in non-
institutionalized verterans with chronic disease.  
A randomized usual care trial should be employed 
to confirm these findings. 

Home 
telemonitoring 

# of hospitalizations per pt: 
0.5±1.1 
Bed DoC per pt: 5.1±11.4 
# of ED visits per pt: 
0.92±1.69 
# of office visits per pt: 
5.5±3.3 

Dang et al., 
2006;93 
Pre-post study 

C (Fair to 
good) 

Pre-home telehealth # of hospitalizations per pt: 
0.9±1.5 
Bed DoC per pt: 6.1±9.2 
# of ED visits per pt: 

We found that telecare models may reduce 
resource utilization in elderly patients with 
chronic diseases, especially in patients with CHF.  
Because of the small sample size and lack of 
usual cares, larger and more carefully designed 
follow-up trials are needed to determine cost 
efficiency for different chronic diseases, and the 
relative value of the interpersonal contact versus 
the technological components of this care 
coordination model. 
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1.08±1.33 
# of office visits per pt: 
6.4±4.0 

Home 
telemonitoring 

# of pts rehospitalized: 6/34 
Deaths: 7/34 

Finkelstein et 
al., 2006;94 
RCT 

C (Fair to 
good) 

Usual care # of pts rehospitalized: 8/19 
Deaths: 5/19 

This study has demonstrated that virtual visits 
between a skilled home health care nurse and 
chronically ill patients at home can improve 
patient outcome at lower cost than traditional 
skilled face-to-face home healthcare visits. 

Home 
telemonitoring 

# of hospitalizations per pt: 
0.67±1.03 
Bed DoC per pt: 2.83±4.12 
# of ED visits per pt: 
1.00±1.33 
# primary care visits per pt: 
3.39±3.85 
# specialist visits per pt: 
2.06±2.49 
# of office visits per pt: 
29.06±30.11 

Hopp et al., 
2006;95 
RCT 

C (Fair to 
good) 

Usual care # of hospitalizations per pt: 
1.26±2.00 
Bed DoC per pt: 7.11±12.86 
# of ED visits per pt: 
2.11±2.89 
# primary care visits per pt: 
3.89±5.03 
# specialist visits per pt: 
2.47±2.61 
# of office visits per pt: 
38.89±28.99 

The use of telehealth services as an adjunct to 
traditional home care is associated with greater 
improvements in mental health status and a trend 
toward lower use of inpatient and outpatient 
healthcare services.  Further work, utilizing larger 
sample sizes, is needed to investigate the 
relationship between telehealth services, the use 
of health care resources, and other outcomes. 
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First author, 
year; study 
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Quality score Treatment Outcomes  Conclusions (verbatim) 

Home 
telemonitoring 

# of home visits per pt: 9.8 Johnston et al., 
2000;96 
RCT 

C (Fair to 
good) 

Usual care # of home visits per pt: 11.1 

Remote video technology in the home health care 
setting was shown to be effective, well received 
by patients, capable of maintaining quality of 
care, and to have the potential for cost savings.  
Patients seemed pleased with the equipment and 
the ability to access a home health care provier 24 
hours a day.  Remote technology has the potential 
to effect cost savings when used to substitute 
some in-person visits and can also improve access 
to home health care staff for patients and 
caregivers.  This technology can thus be an asset 
for patients and providers. 

Home 
telemonitoring 

Bed DoC change per pt: -
68% 
# of ED visits change per pt: 
-66% 
# of office visits change per 
pt:   -4% 

Kobb et al., 
2003;97 
Quasi-
experimental 
study 

D (Poor to 
fair) 

Usual care Bed DoC change per pt: 
+32% 
# of ED visits change per pt: 
+22% 
# of office visits change per 
pt: +19% 

Findings demonstrate that care coordination 
enhanced by technology reduces hospital 
admissions, bed days of care, emergency room 
visits, and prescriptions as well as providing high 
patient and provider satisfaction.  Verterans also 
had improved perception of physicial health as 
evidence by a standardized functional status 
measure. 

Noel et al., 
2004;98 
RCT 

B (Good) Home 
telemonitoring 

Bed DoC per pt: 1.88±3.33 
# of ED visits per pt: 
5.39±5.50 
# of office visits per pt: 
14.83±11.28 
# of home visits per pt: 

Integrating home telehealth with the healthcare 
institution’s electronic database significantly 
reduces resource use and improves cognitive 
status, treatment compliance, and stability of 
chronic disease for home bound elderly with 
complex co-morbidities.   
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First author, 
year; study 
design 

Quality score Treatment Outcomes  Conclusions (verbatim) 

2.00±4.60 
Usual care Bed DoC per pt: 5.11±10.54 

# of ED visits per pt: 
5.69±6.01 
# of office visits per pt: 
14.96±15.09 
# of home visits per pt: 
1.81±5.66 

Bed DoC: Bed days of care for hospitalized patients; ED: Emergency department; Pt: Patient; QoL: Quality of life; RCT: Randomized controlled trial
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APPENDIX 7A: QUALITY OF LIFE (DIABETES) 
Study Quality of life    
 Instrument used Treatment Data Conclusion 
Biermann 
(2002)23 

Patient satisfaction 
questionnaire 

Home telehealth 85% of telecare patients felt that telecare was 
better than conventional care (being better 
surveillance of blood glucose data by the 
physician, faster intervention in the case of 
problems, and no waiting time and travel 
times for consultations) 

Most telecare patients felt that telecare 
was better than conventional care 

  Usual care Data not available  
     
Bujnowska-
Fedak (2006)24 

NR Home telehealth QoL: Slightly improved (score 3.4) 

Two-thirds of patients required family 
support to use the system and were not able 
to send the data on their own. 

9% reported technical problem with the 
system 

75% wanted to continue 

The system seems to be reliable, simple 
to use and friendly to the user  

  Usual care QoL: Slightly improved (score 3.2), NS 
between treatments 

60% wanted to be included in the 
telemedicine group 

 

     
Chase (2003)25 A Patient Satisfaction 

Questionnaire 
(Scale 1-7, with 1 being 
the most favorable) 

Modem transmission 
review and telephone 
follow-up 

Satisfaction: 2.6 Both groups expressed high satisfaction 
with their overall diabetic care, with no 
statistically significant difference 
between the groups. 

  Usual care Satisfaction: 2.2, NS  
     
Chumbler 
(2005) 26 

SF-36V (eight subscales) Before Role-physical: 40.6 ± 2.1 
Bodily pain: 53.1 ± 2.1 
Social functioning: 56.5 ±2.1 

After 1 year of home telehealth, there 
were significant improvements in three 
of the eight SF-36V scales: Role-
physical, Bodily pain and Social 
functioning 
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  After home telehealth Role-physical: 46.1 ± 2.2, p=0.165 (improve) 

Bodily pain: 60.8 ± 2.1, p=0.0005 (improve) 
Social functioning: 61.0 ± 2.2, p=0.0498 
(improve) 

 

     
Jansà (2006)29 Diabetes quality of life 

score (DQOL) (lower 
score, better perception) 

SF-12 health survey 
(higher score, better 
perception) 

Knowledge test DKQ2 
(Max score 35) 

Telecare DQOL 
Satisfaction: Before: 37 ± 9; After: 33 ± 6, 
NS 
Impact: Before: 44 ± 6; After: 41 ± 7, NS 
Social worry: Before: 14 ± 2; After: 14 ± 3, 
NS 
Diabetes worry: Before: 8 ± 1; After: 8 ± 2, 
NS 

SF-12: Before: 37 ± 4; After: 37 ± 3, NS 

DKQ2: Before: 27 ± 4; After: 29 ± 3, p=0.05 

 

Improvement was observed in both 
groups in the DQOL scores, being only 
significant in the usual care group for 
impact scale between baseline and 6-
months follow-up. The General Health 
Status SF12 test did not change during 
the study in either group. There was 
significant increase in the knowledge 
test DQK2 scores 

Telematic follow-up achieves similar 
results to those of face-to-face follow-
up 

  Conventional DQOL 
Satisfaction: Before: 28 ± 7; After: 27 ± 5, 
NS 
Impact: Before: 43 ± 7; After: 38 ± 6, p=0.05 
Social worry: Before: 13 ± 3; After: 12 ± 5, 
NS 
Diabetes worry: Before: 8 ± 2; After: 7 ± 1, 
NS 

SF-12: Before: 37 ± 3; After: 37 ± 4, NS 

DKQ2: Before: 26 ± 4; After: 29 ± 4, p=0.05 

 

     
Kim (2005)30 Visual analogue scale Before Satisfaction: 68.6 ± 19.3 Care satisfaction was significantly 

increased after 12 weeks of intervention 
  After (cellular phone 

and internet) 
Satisfaction: 79.5 ± 20.0, p=0.03  

     
Maljanian 
(2005)44 

SF-36, eight subscales of 
the general health-related 

Telephone monitoring Data not shown There were no differences between 
groups on glycemic usual care, 
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quality of life (HRQOL), 
The Diabetes Specific 
Quality of Life 
Questionnaire, The five-
item Center for 
Epidemiologic Studies 
Depression Scale (CES-
D), DQIP scale for 
patient satisfaction 

HRQOL, symptom depression or 
patient satisfaction 

  Usual care Data not shown  
     
Warren 
(2000)36 

Diabetes quality of Life 
(DQOL) survey and 
Medical Outcome Study 
Heath Survey SF-36 

Home telehealth Data not shown  No significant difference between 
treatments was found for he DQOL 
questionnaire and the Medical Outcome 
Study Heath Survey SF-36 during 3=-
month period. 

A survey of the physicians and case 
manager on the usefulness of the 
technology showed that the subjective 
benefit was high, but the technology 
problems were a major obstacle. 

  Usual care Data not shown   
     
Piette (2000)45 CES-D depression 

screener, Anxiety 
subscale of the Rand 
Mental Health Inventory, 
Self-efficacy 
questionnaire, Days in 
bed and days cut down 
because of illness 
questionnaires, Diabetes-
specific HRQL, 
Employee Health Care 
Value Survey, and SF-36 
subscales 

Automated telephone 
disease management 

Depression 
13.7 ± 1.2 

Self-efficacy 
4.5 ± 0.1 

Days in bed because of illness 
0.5 ± 0.2 

Satisfaction with care 
3.5 ± 0.1 

Patients in the intervention group 
reported fewer symptoms of depression, 
greater self-efficacy to conduct self-
care activities, and fewer days in bed 
because of illness compared with the 
usual care group. No intervention 
effects were observed on diabetes-
specific HRQL, measured by either the 
diabetic quality of life summary scale 
or any of the 3 subscales. English-
speaking patients in the intervention 
group were more satisfied than those in 
the usual care group with their health 
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 Instrument used Treatment Data Conclusion 

care. 
  Usual care Depression 

17.6 ± 1.2, p=0.023 

Self-efficacy 
4.2 ± 0.1, p=0.006 

Days in bed because of illness 
1.0 ± 0.2, p=0.026 

Satisfaction with care 
3.3 ± 0.1, p=0.025 

 

     
Piette (2001)38 Employee Health Care 

Value Survey and 
questions regarding self-
care behavior, 
symptoms, and 
perceptions regarding 
telephone care 

Automated telephone 
disease management 

All symptoms: 3.7 ± 0.2 
Satisfaction 
• Summary scale: 3.8 ± 0.05 
• Interpersonal aspect of care: 4.1 ± 0.1 
• Quality of outcomes: 4.1 ± 0.1 

Patients in the intervention reported 
fewer symptoms of poor glycemic usual 
care and  had significant more 
satisfaction with care than patients 
receiving usual care 

  Usual care All symptoms: 4.4 ± 0.2, p=0.04 
Satisfaction 
• Summary scale: 3.7 ± 0.04, p=0.05 
• Interpersonal aspect of care: 3.9 ± 0.1, 

p=0.01 
• Quality of outcomes: 3.8 ± 0.1, p=0.002 

 

     
Wong (2005)47 Patient satisfaction 

questionnaire (13 items 
encompassing aspects of 
diabetes education, 
intervention and services 
from diabetes nurses) 

Nurse telephone 
monitoring 

Satisfaction: 18.8 ± 5.8 There was no statistical difference for 
patient satisfaction between study and 
usual care groups 

  Usual care Satisfaction: 18.0 ± 5.8, NS  
NR: not reported; QoL: quality of life; NS: not significantly different 
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APPENDIX 7B: QUALITY OF LIFE (HEART FAILURE) 
Study Quality of life    
 Instrument used Treatment Data Conclusion 
Artinian 
(2003)48 

Revised Heart 
Failure Self-Care 
Behavior Scale, 
Minnesota 
Living with 
Heart Failure 
Questionnaire 
(QoL), 6 minute 
walk test, and 
NYHA FC 

Web-based 
intervention 
(compliance 
device) + usual 
care 

Self-care behavior: 
106 ± 21 

Total QoL: 38 ± 25 

6-minute walk test 
(feet): 995 ± 275 

NYHA FC: 2 ± 1.01 

There were no 
differences between 
the compliance device 
group and the usual 
care group in self-care 
behaviors, pill counts, 
6-minute walk test 
distance, or functional 
class 

  Usual care Self-care behavior: 
108 ± 22 

Total QoL: 28 ± 27 

6-minute walk test 
(feet): 983 ± 299 
NYHA FC: 3 ± 1.01 

 

     
Barth (2001)68 The Minnesota 

Living With 
Heart Failure 
Questionnaire 
(LHFQ) 

Nurse telephone 
monitoring 

Emotional: 50.9 ± 
16.3 
Physical: 24.4 ± 7.2 
Total: 50.9 ± 16.3 

There was no 
statistically significant 
difference for LHFQ 
scores between 
groups. 

  Usual care Emotional: 49.7 ± 
15.2, ns 
Physical: 26.6 ± 8.5, 
ns 
Total: 49.7 ± 15.2, ns 

 

     
Benatar 
(2003)49 

The 21-item 
Minnesota 
Living with 
Heart Failure 
Questionnaire 
(MLHFQ); 
Index-Cardiac 
Version IV; 
Heart Failure 
Self-Efficacy; 
Hospital Anxiety 
and Depression 
Score 

Nurse 
telemenagement 

MLHFQ: 51.64 ± 
17.36 
Index-Cardiac 
Version IV: 20.93 ± 
3.35 
Heart Failure Self-
Efficacy: 35.90 ± 2.73 
Hospital Anxiety and 
Depression Score: 
12.53 ± 5.08 

There were no 
significant differences 
for QoL between 
treatments except the 
Hospital Anxiety and 
Depression Score was 
significantly lower in 
the nurse 
telemenagement 
group. 

  Home nurse visit MLHFQ: 57.72 ± 
16.24, NS 
Index-Cardiac 
Version IV: 18.34 ± 
3.73, NS 
Heart Failure Self-
Efficacy: 32.74 ± 
3.53, NS 
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Hospital Anxiety and 
Depression Score: 
15.52 ± 5.97, p=0.03 

     
Bondmass 
(1999)50 

The 21-item 
Minnesota 
Living with 
Heart Failure 
Questionnaire 

Before Data not shown in the 
study 

23% improved from 
baseline, p<0.003 

Mean satisfaction 
score was >4.47 
(highest 5) from 95% 
of the sample 
population 

  After 
(transtelephonic 
monitoring) 

Data not shown in the 
study 

 

     
Dunagan 
(2005)70 

The SF-12 
Health Survey; 
the 21-item 
Minnesota 
Living with 
Heart Failure 
Questionnaire 
(MLHFQ); the 
Beck Depression 
Inventory 

Telephone 
monitoring 

SF-12: -1.2 ± 13 
(physical); 6.3 ± 10 
(mental) 
MLHFQ: 8.6 ± 11.4 
(physical); 1.5 ± 6.6 
(emotional) 
Beck Depression 
Inventory: 1.9 ± 8.4 

There were no 
significant differences 
between groups for 
scores on SF-12, 
MLHFQ or 
Depression.  
 

  Usual care SF-12: -2.5 ± 12, NS 
(physical); 7.6 ± 12.3, 
NS (mental) 
MLHFQ: 7.2 ± 12, 
NS (physical); 2.9 ± 
7.1, NS (emotional) 
Beck Depression 
Inventory: 2.3 ± 6.0, 
NS 

 

     
GESICA 
(2005)73 

The Minnesota 
Living with 
Heart Failure 
Questionnaire 

Nurse telephone 
intervention 

General QoL: 30.6, 
(better, p=0.001) 
Physical: 11.2 
(p=0.007) 
Emotional: 6.7 
(p=0.002) 

Patients in the 
intervention group had 
a better quality of life 
than the usual care 
patients at the end of 
the study. Significant 
more patients in the 
intervention group 
adhered to the drug 
treatment than those in 
the usual care group 

  Usual care General QoL: 35.0 
Physical: 12.8 
Emotional: 7.9 

 

     
Goldberg 
(2003)55 

The Minnesota 
Living with 

Home telehealth MLHF: -27.8 ± 23.8 
SF-12 Physical: 6.7 ± 

There was no 
statistically significant 
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Heart Failure, 
SF-12 and Health 
Distress scores 

10.4 
SF-12 Mental: 5.9 ± 
10.6 
Health Distress: 4.8 ± 
8.7 

difference in quality 
of life between 
intervention and usual 
care groups 

  Usual care MLHF: -23.3 ± 26.9, 
NS 
SF-12 Physical: 4.3 ± 
11.4, NS 
SF-12 Mental: 5.2 ± 
13.2, NS 
Health Distress: 5.5 ± 
8.8, NS 

 

     
Heidenreich 
(1999)74 

SF-36 Telephone 
monitoring 

Data not shown There were little 
change in quality of 
life measures during 
the intervention 
program as compared 
with baseline 

  Usual care No data were 
available for usual 
care group 

 

     
Jerant (2001, 
2003)56,102 
HTM vs UC 
 

The 21-item 
Minnesota 
Living with 
Heart Failure 
Questionnaire 
(MLHFQ); the 
SF-36 Health 
Survey; the 
Reliability and 
validity of 
communication 
skills 
questionnaire 
(CSQ) 

Video-based 
home telecare 

MLHFQ: 12.2 ± 8.3 
(emotional); 21.2 ± 
12.4 (physical) 
SF-36: 44.6 ± 9.9 
(mental); 35.1 ± 10.5 
(physical) 
CSQ: 29.8 ± 3.5 
 

Patient self-care 
adherence, 
medications, health 
status, and satisfaction 
did not significantly 
differ between groups 

  Usual care MLHFQ: 8.2 ± 8.5, 
NS (emotional); 16.1 
± 13.6, ns (physical) 
SF-36: 48.9 ± 9.5, NS 
(mental); 33.7 ± 15.7, 
ns (physical) 
CSQ: 27.8 ± 4.5, NS 

 

     
Jerant (2001, 
2003)56,102 
NTS vs UC 

 Telephone calls MLHFQ: 5.2 ± 7.5 
(emotional); 15.8 ± 
11.2 (physical) 
SF-36: 52.7 ± 12.1 
(mental); 29.0 ± 9.0 
(physical) 
CSQ: 29.4 ± 3.6 

Patient self-care 
adherence, 
medications, health 
status, and satisfaction 
did not significantly 
differ between groups 
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  Usual care MLHFQ: 8.2 ± 8.5, 

NS (emotional); 16.1 
± 13.6, ns (physical) 
SF-36: 48.9 ± 9.5, NS 
(mental); 33.7 ± 15.7, 
ns (physical) 
CSQ: 27.8 ± 4.5, NS 

 

     
LaFramboise 
et al (2003)57 

The Barnason 
Efficacy Scale-
Heart Failure 
(BEES-HF), the 
Mood Scale, the 
6-minute walk 
test, and the SF-
36 Health Survey 

Home 
visits/Health 
Buddy 

Functional status: 
627.3 ± 264.2 
Physical health: 59.6 
± 44.7 
Bodily pain: 62.2 ± 
22.8 
Vitality: 42.4 ± 19.5 
Mental health: 83.2 ± 
11.8 

There were no group 
differences for 
functional status, 
depression or health-
related quality of life 

  Health Buddy Functional status: 
723.4 ± 462. 
Physical health: 58.3 
± 48.3 
Bodily pain: 63.8 ± 
30.5 
Vitality: 41.7 ± 23.1 
Mental health: 78.3 ± 
20.8 

 

  Telephonic Functional status: 
633.16 ±434.13 
Physical health: 62.5 
± 44.9 
Bodily pain: 57.3 ± 
24.8 
Vitality: 39.0 ± 27.0 
Mental health: 72.9 ± 
16.2 

 

  Home visit Functional status: 
604.44 ± 319.9 
Physical health: 58.6 
± 44.3 
Bodily pain: 68.0 ± 
29.4 
Vitality: 44.8 ± 29.0 
Mental health: 80.0 ± 
14.5 

 

     
Laramee 
(2003)76 

The 5-item 
instrument for 
adherence to 
treatment survey 
and the 16-item 
participant 
survey for patient 

Nurse telephone 
monitoring 

Data not shown Patients in the 
intervention group 
adhered to treatment 
plan better than the 
usual care group with 
regard to daily 
weights, checks for 
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satisfaction edema, and low-salt 
diet and fluid 
recommendations 
(P<0.01).  
Patients in the 
intervention group 
were significantly 
more satisfied with 
their care in 13 of 16 
items than the usual 
care group (p<0.01) 

  Usual care Data not shown  
     
de Lusignan 
(2001)58 

Quality of Life 
and Heart Failure 
Health Status 
questionnaires 

Telemonitoring Data not shown by 
reviewers 

There were no 
significant differences 
in the quality of life 
and Chronic Heart 
Failure questionnaire 
scores between the 
telemonitored group 
and the usual cares. 

Video link over usual 
telephone lines was 
not found to be useful 
by the patients. 

  Usual care Data not shown by 
reviewers 

 

     
Myers 
(2006)61 

The SF-36 v.2 
Health Survey 

Before Role physical: 27.4 
Bodily pain: 39.5 
Vitality: 39.9 
Social function: 44.8 
Mental health: 68.7 

There were13 patients 
(13.5%) from the 
original 96 patients 
who withdrew from 
the study for reasons 
of “feeling anxious” 
or “not liking” the 
telemonitoring 
procedure or 
equipment 

There were significant 
improvements in the 
self-perceived quality 
of life in terms of role 
physical, bodily pain, 
vitality, social 
function, and mental 
health. 

 

  After home 
telemonitoring 

Role physical: 35.2, 
p=0.05 
Bodily pain: 29.3, 
p=0.00 
Vitality: 48.8, p=0.00
Social function: 57.3, 
p=0.01  
Mental health: 75.8, 
p=0.01 
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Quinn (2006)77 Visual analog 

scale 
Low-technology 
monitoring 

Data not shown in the 
study 

Quality of life: 3/17 
patients considered 
good to excellent 
before the intervention 
and 7/17 patients 
considered god to 
excellent after the 
intervention 

  Usual care Data not shown in the 
study 

No change in quality 
of life during the time 
of the study 

     
Riegel 
(2002)78 

A survey 
measuring 
satisfaction (5 
questions 
addressing 
current 
treatment, 
convenience of 
health care, 
patient 
education, 
medication 
schedule, and the 
care from the 
physician) 

Nurse telephone 
monitoring 

Satisfaction: 22.88 ± 
2.85 

Patient satisfaction 
was significantly 
higher among persons 
assigned to the 
intervention group 
than among those in 
the usual care group. 

  Usual care Satisfaction: 21.66 ± 
3.44, p=0.01 

 

     
Riegel 
(2006)79 

The Minnesota 
Living with 
Heart Failure 
Questionnaire 
(MLHFQ), the 
EQ-5, and the 
PHQ-9 (for 
depression) 

Telephone case 
management 

MLHFQ: 1.4 ± 3.0 
(emotional); 7.5 ± 7.1 
(physical) 
EQ-5D VAS: 73.4 ± 
17.4 
EQ-5D Index: 0.82 ± 
0.20 
PHQ-9: 1.5 ± 2.0 
 

No beneficial effect 
between group was 
seen in the disease-
specific or generic 
measures of HRQL or 
in depression 

  Usual care MLHFQ: 1.9 ± 3.3, 
NS (emotional); 8.1 ± 
6.7, NS (physical)  
EQ-5D: 73.7 ± 17.4, 
NS 
EQ-5D Index: 0.78 ± 
0.20 
PHQ-9: 2.0 ± 2.1, NS 

 

     
Roth (2004)62 Self-designed 

questionnaire 
Before Data not shown in the 

study 
There was significant 
improvement in the 
quality of life 

  After Data not shown in the  
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telecardiology study 
     
Schofield 
(2005)63 

24-item 
questionnaire 
developed 
specifically for 
this study to 
measure patient’s 
satisfaction 

Before Data not measured Compliance patient’s 
satisfaction was high.  

  After home 
telehealth 

Compliance was 96% 
and patient 
satisfaction was 94%. 
No patient was 
disenrolled for failure 
to use the device 
properly 

 

     
Schwarz 
(2008)64 

The Minnesota 
living with heart 
failure 
questionnaire for 
QoL, the CES-D 
for depression 

Home 
telemonitoring 
plus usual care 

QoL: 27.4 ± 21.7 
Depression: 8.2 ± 
11.2 
Caregiver mastery: 
25.2 ± 3.8 
Days to readmission: 
40.6 ± 31.3 

There were no 
differences between 
groups for depressive 
symptoms, days to 
readmissions, quality 
of life, or care giver 
mastery 

  Usual care QoL: 27.3 ± 21.6, NS 
Depression: 6.6 ± 6.7, 
NS 
Caregiver mastery: 
25.8 ± 3.0, NS 
Days to readmission: 
41.2 ± 24.0, NS 

 

     
Shah (1998)80 Interview for 

patient 
acceptance 

Before Data not measured Patient acceptance of 
the program was high 

  After (Nurse 
telephone 
monitoring) 

82% of patients rated 
the program useful or 
very useful 
>90% of the patients 
found the educational 
material very useful 

 

     
Wheeler 
(2006)82 

The Minnesota 
Living With 
Heart Failure 
(MLHFQ) 
questionnaire, 
the Problem 
Rating Scale of 
Outcomes, the 
Perception of 
Health Status, 
and the Quality 

Telephone 
intervention 

No significant 
differences were 
found on the 
MLHFQ, the 
Perception of Health 
Status, or the Quality 
of Life scales from 
the beginning to the 
end of the study 

No comparison 
available 
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of Life Scale 
  Usual care Data not available  
     
Woodend 
(2008)67 

The Minnesota 
Living with 
Heart Failure 
Questionnaire 
and the SF-36 
Health Survey 

Home 
telemonitoring 

Data not shown in the 
study 

The quality of life was 
better in telehome 
monitored patients 
with heart failure than 
in usual care patients 
on five of the eight 
SF-36 subscales at 3 
months 

  Usual care Data not shown in the 
study 

 

     
NR: not reported;  
QoL: quality of life;  
NS: not significantly different;  
MLHFQ: The 21-item Minnesota Living with Heart Failure Questionnaire 
CSQ: Reliability and Validity of Communication Skills Questionnaire 
SF-36: The Medical Outcomes Study Short Form 36 
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Bourbeau 
(2003)87 

The SGRQ 
consisting of 76 
items grouped in 
3 domains: (1) 
respiratory 
symptoms, (2) 
activities, and (3) 
impact (a 
measure of 
disturbance of 
daily life, social 
function and 
well-being). 
Lower score 
indicates a better 
quality of life 

Telephone 
monitoring 

Symptoms: 1.8 (-4.2 to 
7.8) 
Activity: 0.6 (-4.2 to 
5.3) 
Impact: -4.7 (-9.5 to 
0.01) 
Total: -2.0 (-5.9 to 1.8) 

The impact subscale 
and total scores were 
significantly 
improved compared 
with baseline in the 
intervention group, 
but only impact 
subscale showed 
significant difference 
between treatment 
groups. 

  Usual care Symptoms: -4.9 (-8.9 
to -0.9) 
Activity: 0.2 (-3.1 to 
3.5) 
Impact: -1.4 (-4.5 to 
1.8) 
Total: -1.5 (-3.9 to 1.0) 

 

     
Farrero 
(2001)90 

The Chronic 
Respiratory 
Questionnaire 
(for QoL) 

Nurse 
telephone 
monitoring 

Data not shown in the 
study 

There was no 
difference in quality 
of life in any of the 
four domains of the 
questionnaire between 
the two groups 

  Usual care Data not shown in the 
study 

 

     
Trappenburg 
(2008)85 

The Clinical 
COPD 
Questionnaire for 
health related 
quality of life 

Home 
telehealth 

Symptom: 2.8 ± 1.2 
Functional: 2.9 ± 1.3 
Mental: 1.6 ± 1.4 
Total: 2.6 ± 1.1 

No significant 
changes in Clinical 
COPD Questionnaire 
scores were observed 
at follow-up between 
groups 

  Usual care Symptom: 3.0 ± 1.2, 
NS 
Functional: 3.2 ± 1.5, 
NS 
Mental: 1.8 ± 1.5, NS 
Total: 2.9 ± 1.2, NS 

 

     
Vontetsianos 
(2005) 86 

Chronic 
respiratory 
questionnaire for 
patients’ quality 

Before Data not shown in the 
study 

Significant 
improvement in 
patients’ quality of 
life of more than 
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of life and 
specially 
designed 
questionnaire for 
their satisfaction 

28%, and patients’ 
satisfaction rate was 
32% better. 

  After 
telemedicine-
assisted home 
support 

Data not shown in the 
study 
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Chumbler 
(2004) 92 

Instrumental 
Activities of Daily 
Living (IADL); 
Functional 
Independence 
Measure (FIM); 
Mini-Mental State 
Examination 
(MMSE) 

Home 
telehealth 

IADL: Improved 2.2 
points more than the usual 
care group (p<0.0001) 

FIM: Improved 14.4 points 
more than the usual care 
group (p<0.0001) for 
motor independence; 
Improved 2.7 points more 
than the usual care group 
(p<0.0001) for cognitive 
independence; Improved 
15.5 points more than the 
usual care group 
(p<0.0001) for total 
independence 

MMSE: No significant 
difference between groups 

Home telehealth 
improves functional 
independence in 
veterans with 
chronic disease. 

98% of respondents 
indicated that the 
technology was easy 
to use, 95% felt that 
the technology made 
them feel more 
secure, and 92% 
reported that the 
technology was 
helpful in managing 
their chronic 
conditions. 

  Usual care   
     
Hopp 
(2006)95 

Medical Outcomes 
Study Short-Form 
36-item Veterans’ 
version (SF-36V); 
A previously 
designed 
instrument to 
assess satisfaction 

Home 
telehealth 

Physical: 1.56 (95% CI, -
3.53, 6.64) 
Mental: 4.05 (95% CI, -
0.40, 8.51) 
Satisfaction: -1.00 (95% 
CI, -2.37, 0.38) 
71% wanted to continue 
the equipment 

Home telehealth 
improves mental 
health status 

  Usual care Physical: 0.64 (95% CI, -
3.83, 5.11), NS 
Mental: -4.11 (95% CI, -
12.13, 3.90), p=0.04 
Satisfaction: -1.56 ((95% 
CI, -3.93, 0.82) NS 

 

     
Johnston 
(2000)96 

12-item Short-
Form Health 
Survey 

Home 
telehealth 

Physical: 30.12 ± 7.18 
Mental: 32.66 ± 10.3 

There were no 
differences between 
groups in the quality 
of life, quality of 
care or patient 
satisfaction  

  Usual care Physical: 31.76 ± 7.52, NS 
Mental: 33.43 ± 10.65, NS 

 

     
Kobb 
(2003)97 

Medical Outcomes 
Study Short-Form 
36-item Veterans’ 
version (SF-36V) 

Home 
telehealth 

Patients demonstrated a 
positive change in their 
perceptions of physical 
health, social functioning, 
and mental health with no 

Home telehealth 
improves quality of 
life as compared to 
baseline 
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Study Quality of life    
 Instrument used Treatment Data Conclusion 

decline in perception about 
bodily pain, vitality, or 
emotional status (shown in 
figure) 

Patients: 96% thought 
technology helped them 
stay healthy, 95% felt 
comfortable with staff 
monitoring, 97% would 
recommend this project to 
others 

Providers: 98% thought 
communication was 
timely/appropriate, 100% 
believed the project was a 
benefit to patients, 100% 
would refer patients to this 
project 

  Usual care Data not shown  
     
Noel 
(2004)98 

The OARS 
Multidimensional 
Functional 
Assessment 

Home 
telehealth 

General health: 82.47 ± 
12.89 
Cognitive status: 19.70 ± 
1.06 
Functional status: 37.91 ± 
9.22 
Satisfaction: 106.38 ± 
20.99 

There were no 
differences between 
groups for functional 
levels and patient 
rated health status at 
6 months.  

  Usual care General health: 85.14 ± 
16.28, NS 
Cognitive status: 19.68 ± 
0.69, NS 
Functional status: 40.49 ± 
5.81, NS 
Satisfaction: 97.14 ± 
18.22, p=0.02 
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APPENDIX 8A: ASSESSMENT OF ECONOMIC STUDY 
QUALITY: QUALITY CRITERIA AND EXPLANATION FOR 
SCORING 
Q1 Was an appropriate 

question posed in an 
appropriate manner? 

Study should have a specific objective which relates to 
what was actually done 

Q2 Is the study perspective 
appropriate? 

Home telehealth can have a financial impact on patients 
- therefore a study should either be from the societal 
perspective or should give a justification for why patient 
costs are not included such as costs would be similar 
with and without home telehealth 

Q3 Is the methodology of 
high quality? 

Study should be based on an RCT or good quality 
observational study such as a before or after or case 
usual care study with similar study populations  

Q4 Is the methodology 
appropriate? 

Study should involve a formal synthesis of costs and 
outcomes (clinical and/or quality of life) such as a cost 
effectiveness or cost utility analysis unless an explicit 
statement that outcomes are identical  

Q5 Is the comparator 
appropriate? 

Study should compare current practice to current 
practice augmented with home telehealth 

Q6 Is the quality of the 
medical evidence 
appropriate?? 

Study should compare outcomes with and without home 
telehealth – simply assuming that outcomes are the same 
is not acceptable 

Q7 Are appropriate costs 
considered 

All resources must be identified, measured and a unit 
cost obtained. 

Q8 Is discounting 
conducted? 

Most telehealth studies are done over a short time 
horizon which would normally preclude the need for 
discounting – however the equipment used has a longer 
life time and the costs for these must be amortized or 
lease/rental values used 

Q9 Is marginal analysis 
conducted? 

Study should address the issue that the cost of home 
telehealth will be dependent on the volume of patients 
treated 

Q10 Is sensitivity analysis 
performed 

Study must contain an explicit sensitivity analysis 
covering a wide range of parameters 
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APPENDIX 8B: ASSESSMENT OF ECONOMIC STUDY 
QUALITY: RATIONALE FOR QUESTIONS 
Q1: Was an appropriate question posed in an appropriate manner? 

For a study to be useful in assisting in decision making it is necessary that the 
purpose/objective of the study is explicit.  Therefore, the study should contain a specific 
objective which relates to what was actually done and this objective should relate to 
determining the economic impact of the specific program. 

Q2: Is the study perspective appropriate?  

An economic evaluation can be conducted from a number of perspectives. Home 
telehealth can lead to a major financial impact on patients and their families and 
caregivers.  The program can increase the burden on families if the aim is to reduce face 
to face contact time with health professionals, as this may require some form of shifting 
of responsibilities from the formal health care system to families.  Alternately, home 
telehealth may be designed to reduce further hospitalizations, which can reduce the costs 
to patients, their families, and informal caregivers.  Given these concerns, a study should 
either be from the societal perspective (incorporating costs to patients, their families, and 
caregivers) or should provide an argument for why such costs are not evaluated.  A 
suitable justification would be that such costs would be similar with and without home 
telehealth. 

Q3: Is the methodology of high quality?  

For an economic evaluation to be appropriate for aiding decision making, the estimates of 
incremental costs and effects must come from a valid and reliable source.  Estimates of 
the incremental costs and effects for home telehealth programs must come from a suitable 
research design which minimizes potential bias.  The ideal study design would be a 
randomized usual careled trial.  Observational studies such as before and after or case 
usual care studies would be appropriate if it can be demonstrated that the study 
populations for all comparators are similar. 

Q4: Is the methodology appropriate?  

Economic evaluation involves the formal synthesis of costs and outcomes.  Thus studies 
of home telehealth require an estimate of the incremental costs of a program as well as 
the incremental effects on outcomes such as clinical endpoints or quality of life. Ideally, 
studies would be cost effectiveness or cost utility analyses.  A cost minimization analysis 
would be acceptable, but this requires an explicit statement that either outcomes are 
identical or better for the least costly outcome.  Otherwise, studies would only be partial 
economic evaluations. 

Q5: Is the comparator appropriate?  

In economic evaluations, new health interventions need to be compared with current 
practice, in order to assess the incremental costs and effects of their introduction.  To 
assess the cost effectiveness of home telehealth it is necessary that a study assesses the 
incremental costs and effects of the program compared with current care.  Thus, the study 
should compare current practice to current practice augmented with home telehealth. 
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Q6: Is the quality of the medical evidence appropriate? 

An economic evaluation must involve a formal comparison of costs and outcomes.  Many 
evaluations of home telehealth programs ignore outcomes or assume no change. To allow 
assessment of whether the incremental costs of home telehealth are worthwhile, the study 
must compare outcomes with and without home telehealth.  Simply assuming that 
outcomes are the same is not acceptable.   

Q7: Are appropriate costs considered?  

Within economic evaluations, it is necessary to recognize and include all major resource 
items.  All resources must be identified, measured and a unit cost obtained. For home 
telehealth this will require recognition of all costs falling on the health and social care 
systems as well as costs falling on patients and their caregivers.  This must include all 
costs associated with the implementation of the home telehealth program.  

Q8: Is discounting conducted?  

It is necessary within an economic evaluation to discount costs and effects occurring in 
the future, to reflect societal time preference.  Most telehealth studies are done over a 
short time horizon which would normally preclude the need for discounting.  However, 
studies must incorporate the costs of equipment which should be allocated over their 
useful life.  These costs must be either amortized or lease/rental values should be used.  

Q9: Is marginal analysis conducted?  

The costs associated with an intervention can be dependent on the volume of patients 
treated.  This is especially the case with home telehealth programs where the costs of 
implementation are spread over the number of patients within any program.  A study 
should address this issue by assessing the costs of the program based on different 
numbers of patients to determine what level of enrollment is required for the program to 
be worthwhile 

Q10: Is sensitivity analysis performed?  

The results of an economic evaluation are highly dependent on the assumptions taken 
within the analysis.  It is necessary to assess the robustness of the study’s results to 
changes in assumptions through formal sensitivity analysis.   



Home Telehealth for Chronic Disease Management A-138

APPENDIX 9: EXCLUDED ECONOMIC STUDIES  
 1. CHF managers make the case for home-monitoring technology. Disease Management 

Advisor 2002;8(10):156-8. 

 2. Daily monitoring reduces admissions, costs: device allows patients to submit data from 
home. Case Manage Advis 2004;15(12):135-7. 

 3. Agha Z, Weinstein RS, Dunn BE. Cost minimization analysis of telepathology. Anat Pathol 
1999;112:470-8. 

 4. Agha Z, Schapira RM, Maker AH. Cost effectiveness of telemedicine for the delivery of 
outpatient pulmonary care to a rural population. Telemedicine Journal & E-Health 
2002;8(3):281-91. 

 5. Alonso A. A new model for home care for COPD.  Studies in Health Technology & 
Informatics 2004;103:368-73. 

 6. Anari S, Arullendran P, Reilly J. How we do it: cost-benefit analysis of implementing a 
telephone review system in an ENT outpatient setting. Clinical Otolaryngology 
2006;31(4):331-4. 

 7. Aoki N, Ohta S, Yamamoto H, Kikuchi N, Dunn K. Triangulation analysis of tele-palliative 
care implementation in a rural community area in Japan. Telemed J E Health 
2006;12(6):655-62. 

 8. Bensink M, Wootton R, Irving H, Hallahan A, Theodoros D, Russell T, et al. Investigating 
the cost-effectiveness of videotelephone based support for newly diagnosed paediatric 
oncology patients and their families: design of a randomised controlled trial. BMC Health 
Serv Res 2007;7:38. Available: 
http://www.pubmedcentral.nih.gov/picrender.fcgi?artid=1821320&blobtype=pdf (accessed 
2008 Apr 28). 

 9. Bernal-Sánchez G, de la Torre-Rodriguez J, Restrepo-Arenas O, Robles-Bonilla C, 
Herrera-Bastida EI, Rodriguez-Macias P, et al. Telemedicina Anáhuac. Sistema de 
educación y apoyo a la atención de la salud  [Telemedicine Anahuac. Educational system 
and health promotion activities] [article in Spanish]. Cirugia y Cirujanos 2005;73(6):485-93. 

 10. Binder B, Hofmann-Wellenhof R, Salmhofer W, Okcu A, Kerl H, Soyer HP. 
Teledermatological monitoring of leg ulcers in cooperation with home care nurses. Arch 
Dermatol 2007;143(12):1511-4. 

 11. Black LA, McMeel C, McTear M, Black N, Harper R, Lemon M. Implementing autonomy in 
a diabetes management system. Journal of Telemedicine & Telecare 2005;11:Suppl-8. 

 12. Bohnenkamp SK, McDonald P, Lopez AM, Krupinski E, Blackett A. Traditional versus 
telenursing outpatient management of patients with cancer with new ostomies. Oncol Nurs 
Forum 2004;31(5):1005-10. 

 13. Brebner JA, Brebner EM, Ruddick-Bracken H. Accident and emergency teleconsultation for 
primary care--a systematic review of technical feasibility, clinical effectiveness, cost 
effectiveness and level of local management. J Telemed Telecare 2006;12(Suppl 1):5-8. 

 14. Caceres C, Gomez EJ, Garcia F, Gatell JM, Del Pozo F. An integral care telemedicine 
system for HIV/AIDS patients. Int J Med Inf 2006;75(9):638-42. 



Home Telehealth for Chronic Disease Management A-139

 15. Chumbler NR, Neugaard B, Ryan P, Qin H, Joo Y. An observational study of veterans with 
diabetes receiving weekly or daily home telehealth monitoring. J Telemed Telecare 
2005;11(3):150-6. 

 16. Chumbler NR, Vogel WB, Garel M, Qin H, Kobb R, Ryan P. Health services utilization of a 
care coordination/home-telehealth program for veterans with diabetes: a matched-cohort 
study. J Ambul Care Manage 2005;28(3):230-40. 

 17. Dan JP, Luprano J. Homecare: a telemedical application. Med Device Technol 
2003;14(10):25-8. 

 18. Dansky KH, Bowles KH, Palmer KL. Clinical outcomes of telehomecare for diabetic 
patients. J Inf Technol Healthc 2003;1(1):61-74. 

 19. de TP, Jiménez S, del PF, Roca J, Alonso A, Hernandez C. Telemedicine experience for 
chronic care in COPD. IEEE Trans Inf Technol Biomed 2006;10(3):567-73. 

 20. Dhurjaty S. The economics of telerehabilitation. Telemed J E Health 2004;10(2):196-9. 

 21. Dimmick SL, Burgiss SG, Robbins S, Black D, Jarnagin B, Anders M. Outcomes of an 
integrated telehealth network demonstration project. Telemed J E Health 2003;9(1):13-23. 

 22. Doolittle GC, Whitten P, McCartney M, Cook D, Nazir N. An empirical chart analysis of the 
suitability of telemedicine for hospice visits. Telemed J E Health 2005;11(1):90-7. 

 23. Dowie R, Mistry H, Young TA, Weatherburn G, Gardiner HM, Rigby Mea. Telemedicine in 
pediatric and perinatal cardiology: economic evaluation of a service in English hospitals. Int 
J Technol Assess Health Care 2007;23:116-25. 

 24. Downe-Wamboldt BL, Butler LJ, Melanson PM, Coulter LA, Singleton JF, Keefe JM, et al. 
The effects and expense of augmenting usual cancer clinic care with telephone problem-
solving counseling. Cancer Nursing 2007;30(6):441-53. 

 25. Edwards MA, Patel AC. Telemedicine in the state of Maine: a model for growth driven by 
rural needs. Telemed J E Health 2003;9(1):25-39. 

 26. Elford DR, White H, St JK, Maddigan B, Ghandi M, Bowering R. A prospective satisfaction 
study and cost analysis of a pilot child telepsychiatry service in Newfoundland. J Telemed 
Telecare 2001;7(2):73-81. 

 27. Enguidanos SM, Cherin D, Brumley R. Home-based palliative care study: site of death, and 
costs of medical care for patients with congestive heart failure, chronic obstructive 
pulmonary disease, and cancer. Journal of Social Work in End-of-Life & Palliative Care 
2005;1(3):37-56. 

 28. Falsone JJ, Moidu K, Sheehan CA, Gottlieb K, Galusha L, Nair S. Is telemedicine 
justifiable? Conn Med 1998;62(7):423-7. 

 29. Fauchier L, Sadoul N, Kouakam C, Briand F, Chauvin M, Babuty D, et al. Potential cost 
savings by telemedicine-assisted long-term care of implantable cardioverter defibrillator 
recipients. Pacing Clin Electrophysiol 2005;28:Suppl-9. 

 30. Finkelstein SM, Speedie SM, Potthoff S. Home telehealth improves clinical outcomes at 
lower cost for home healthcare. Telemed J E Health 2006;12(2):128-36. 



Home Telehealth for Chronic Disease Management A-140

 31. Gallar P, Gutiérrez M, Ortega O, Rodríguez I, Oliet A, Herrero JC, et al. Telemedicine and 
follow up of peritoneal dialysis patients. Nefrologia 2006;26(3):365-71. 

 32. Gruffydd-Jones K, Hollinghurst S, Ward S, Taylor G. Targeted routine asthma care in 
general practice using telephone triage.  Br J Gen Pract 2005;55(521):918-23. 

 33. Harley J. Economic evaluation of a tertiary telepsychiatry service to an island. J Telemed 
Telecare 2006;12(7):354-7. 

 34. Hollander M, Chappell N. Final report of the national evaluation of the cost-effectiveness of 
home care: synthesis report. Victoria (BC): National Evaluation of the Cost-Effectiveness of 
Home Care; 2002. Available: 
http://www.coag.uvic.ca/resources/publications/reports/hollander_synthesis.pdf (accessed 
2008 Apr 3). 

 35. Hughes SL, Weaver FM, Giobbie-Hurder A, Manheim L, Henderson W, Kubal JD, et al. 
Effectiveness of team-managed home-based primary care: a randomized multicenter trial. 
JAMA: Journal of the American Medical Association 2000;284(22):2877-85. 

 36. Hui E, Woo J. Telehealth for older patients: the Hong Kong experience. Journal of 
Telemedicine & Telecare 2002;8:Suppl-41. 

 37. Jardine I, Griffiths J, Kelly J, Navein J. Telemedicine options appraisal for a health district a 
strategic clinical and business case. J Telemed Telecare 2001;7(Suppl 1):16-9. 

 38. Johnston B, Wheeler L, Deuser J. Kaiser Permanente Medical Center's pilot Tele-Home 
Health Project. Telemed Today 1997;5(4):16-7, 19. 

 39. Kennedy C, Yellowless P. A community-based approach to evaluation of health outcomes 
and costs for telepsychiatry in a rural population: preliminary results. J Telemed Telecare 
2000;6(suppl 1):155-7. 

 40. Knox D, Mischke L. Implementing a congestive heart failure disease management program 
to decrease length of stay and cost. J Cardiovasc Nurs 1999;14(1):55-74. 

 41. Körtke H, Stromeyer H, Zittermann A, Buhr N, Zimmermann E, Wienecke E, et al. New 
East-Westfalian Postoperative Therapy Concept: a telemedicine guide for the study of 
ambulatory rehabilitation of patients after cardiac surgery. Telemed J E Health 
2006;12(4):475-83. 

 42. Kumar S, Tay-Kearney ML, Chaves F, Constable IJ, Yogesan K. Remote ophthalmology 
services: cost comparison of telemedicine and alternative service delivery options. J 
Telemed Telecare 2006;12(1):19-22. 

 43. Leff B, Burton L, Guido S, Greenough WB, Steinwachs D, Burton JR. Home hospital 
program: a pilot study. J Am Geriatr Soc 1999;47(6):697-702. 

 44. Magnusson L, Hanson E. Supporting frail older people and their family carers at home 
using information and communication technology: cost analysis. J Adv Nurs 
2005;51(6):645-57. 

 45. McCue MJ, Mazmanian PE, Hampton CL, Marks TK, Fisher EJ, Parpart F, et al. Cost-
minimization analysis: a follow-up study of a telemedicine program (Provisional record). 
Telemed J 1998;4(4):323-7. 



Home Telehealth for Chronic Disease Management A-141

 46. Meyer M, Kobb R, Ryan P. Virtually healthy: chronic disease management in the home. Dis 
Manag 2002;5(2):87-94. 

 47. Miyahara S, Tsuji M, Iizuka C, Hasegawa T, Taoka F, Teshima M. An economic evaluation 
of Japanese telemedicine, focusing on teleradiology and telepathology. J Telemed 
Telecare 2006;12(Suppl 1):29-31. 

 48. Murphy N, Byrne C, Costello RW. An early supported discharge programme for patients 
with exacerbations of chronic obstructive pulmonary disease (COPD) in Ireland. All Ireland 
Journal of Nursing & Midwifery 2002;2(6):30-4. 

 49. Nanevicz T, Piette J, Zipkin D, Serlin M, Ennis S, De MT, et al. The feasibility of a 
telecommunications service in support of outpatient congestive heart failure care in a 
diverse patient population. Congest Heart Fail 2000;6(3):140-5. 

 50. Nicholson C, Bowler S, Jackson C, Schollay D, Tweeddale M, O'Rourke P. Cost 
comparison of hospital- and home-based treatment models for acute chronic obstructive 
pulmonary disease. Aust Health Rev 2001;24(4):181-7. 

 51. Niiranen S, Lamminen H, Niemi K, Mattila H, Kalli S. A cost study of new media supported 
near oral anticoagulant treatment follow-up. Int J Med Inf 2003;70(1):19-29. 

 52. Noble SM, Coast J, Benger JR. A cost-consequences analysis of minor injuries 
telemedicine. J Telemed Telecare 2005;11(1):15-9. 

 53. O'Reilly R, Bishop J, Maddox K, Hutchinson L, Fisman M, Takhar J. Is telepsychiatry 
equivalent to face-to-face psychiatry? Results from a randomized controlled equivalence 
trial. Psychiatr Serv 2007;58(6):836-43. 

 54. PelletierFleury N, Lanoe JL, Philllippe C, Gagnadoux F, Rakotonanahary D, Fleury B. 
Economic studies and 'technical' evaluation of telemedicine: the case of telemonitored 
polysomnography. Health Policy 1999;49:179-94. 

 55. Peng PW, Stafford MA, Wong DT, Salenieks ME. Use of telemedicine in chronic pain 
consultation: a pilot study. Clin J Pain 2006;22(4):350-2. 

 56. Persaud DD, Jreige S, Skedgel C, Finley J, Sargeant J, Hanlon N. An incremental cost 
analysis of telehealth in Nova Scotia from a societal perspective. J Telemed Telecare 
2005;11(2):77-84. 

 57. Pinnock H, McKenzie L, Price D, Sheikh A. Cost-effectiveness of telephone or surgery 
asthma reviews: economic analysis of a randomised controlled trial. Br J Gen Pract 
2005;55(511):119-24. 

 58. Pinnock H, Adlem L, Gaskin S, Harris J, Snellgrove C, Sheikh A. Accessibility, clinical 
effectiveness, and practice costs of providing a telephone option for routine asthma 
reviews: phase IV controlled implementation study. Br J Gen Pract 2007;57(542):714-22. 

 59. Rabius V, Pike KJ, Hunter J, Wiatrek D, McAlister AL. Effects of frequency and duration in 
telephone counselling for smoking cessation. Tob Control 2007;16(Suppl 1):i71-i74. 
Available: 
http://tobaccocontrol.bmj.com/cgi/reprint/16/Suppl_1/i71?maxtoshow=&HITS=10&hits=10&
RESULTFORMAT=&author1=Rabius&fulltext=telephone&andorexactfulltext=and&searchid
=1&FIRSTINDEX=0&sortspec=relevance&resourcetype=HWCIT (accessed 2008 May 6). 



Home Telehealth for Chronic Disease Management A-142

 60. Ratliff CR, Forch W. Telehealth for wound management in long-term care. Ostomy Wound 
Management 2005;51(9):40-5. 

 61. Rees RS, Bashshur N. The Effects of teleWound management on use of service and 
financial outcomes. Telemed J E Health 2007;13(6):663-74. 

 62. Roth A, Korb H, Gadot R, Kalter E. Telecardiology for patients with acute or chronic cardiac 
complaints: the 'SHL' experience in Israel and Germany. Int J Med Inf 2006;75(9):643-5. 

 63. Rumberger JS, Dansky K. Is there a business case for telehealth in home health agencies? 
Telemed J E Health 2006;12(2):122-7. 

 64. Saqui O, Chang A, McGonigle S, Purdy B, Fairholm L, Baun M, et al. Telehealth 
videoconferencing: improving home parenteral nutrition patient care to rural areas of 
Ontario, Canada. Jpen: Journal of Parenteral & Enteral Nutrition 2007;31(3):234-9. 

 65. Scalvini S, Capomolla S, Zanelli E, Benigno M, Domenighini D, Paletta L, et al. Effect of 
home-based telecardiology on chronic heart failure: costs and outcomes. Journal of 
Telemedicine & Telecare 2005;11:Suppl-8. 

 66. Scuffham PA, Steed M. An economic evaluation of the Highlands and Islands teledentistry 
project. J Telemed Telecare 2002;8(3):165-77. 

 67. Shannon GR, Wilber KH, Allen D. Reductions in costly healthcare service utilization: 
Findings from the care advocate program. J Am Geriatr Soc 2006;54(7):1102-7. 

 68. Shea S, Starren J, Weinstock RS, Knudson PE, Teresi J, Holmes D, et al. Columbia 
University's Informatics for Diabetes Education and Telemedicine (IDEATel) project: 
rationale and design. J Am Med Inform Assoc 2002;9(1):49-62. 

 69. Sherwood NE, Jeffery RW, Pronk NP, Boucher JL, Hanson A, Boyle R, et al. Mail and 
phone interventions for weight loss in a managed-care setting: weigh-to-be 2-year 
outcomes. International Journal of Obesity 2006;30(10):1565-73. 

 70. Sicotte C, Lehoux P, Van DN, Cardinal G, Leblanc Y. A costeffectiveness analysis of 
interactive paediatric telecardiology. J Telemed Telecare 2004;10:78-83. 

 71. Simpson J, Doze S, Urness D, Hailey D, Jacobs P. Telepsychiatry as a routine service--the 
perspective of the patient. J Telemed Telecare 2001;7(3):155-60. 

 72. Smith CE, Cha JJ, Kleinbeck FA, Cook D, Koehler J. Feasibility of in-home telehealth for 
conducting nursing research. Clinical Nursing Research 2002;11(2):220-33. 

 73. Smith CE, Dauz ER, Clements F, Puno FN, Cook D, Doolittle G, et al. Telehealth services 
to improve nonadherence: a placebo-controlled study. Telemed J E Health 2006;12(3):289-
96. 

 74. Stensland J, Speedie SM, Ideker M, House J, Thompson T. The relative cost of outpatient 
telemedicine services. Telemed J 1999;5(3):245-56. 

 75. Stewart S, Horowitz JD. Home-based intervention in congestive heart failure: long-term 
implications on readmission and survival. Circulation 2002;105(24):2861-6. 

 76. Subirana Serrate R, Ferrer-Roca O, González-Dávila E. A cost-minimization analysis of 
oncology home care versus hospital care. J Telemed Telecare 2001;7(4):226-32. 



Home Telehealth for Chronic Disease Management A-143

 77. Trott P, Blignault I. Cost evaluation of a telepsychiatry service in northern Queensland. J 
Telemed Telecare 1998;4(Suppl 1):66-8. 

 78. Tsai S, Chen M, Yin TJC. A comparison of the cost-effectiveness of hospital-based home 
care with that of a conventional outpatient follow-up for patients with mental illness. Journal 
of Nursing Research 2005;13(3):165-73. 

 79. Tsuji M, Miyahara S, Taoka F, Teshima M. An estimation of economic effects of tele-home-
care: hospital cost-savings of the elderly. Medinfo 2001;10(Pt:1):858-62. 

 80. Tsuji M, Suzuki W, Taoka F. An empirical analysis of a telehealth system in terms of cost-
sharing. Journal of Telemedicine & Telecare 2003;9:Suppl-3. 

 81. Valero MA, Gil G, Gutiérrez C, Fernández J, Martínez Y, Núñez B, et al. Theoretical 
efficiency of a televisiting service for home care support. J Telemed Telecare 
2002;8(Suppl):90-1. 

 82. Vassallo DJ, Hoque F, Roberts MF, Patterson V, Swinfen P, Swinfen R. An evaluation of 
the first year's experience with a low-cost telemedicine link in Bangladesh. J Telemed 
Telecare 2001;7(3):125-38. 

 83. Vincent C, Reinharz D, Deaudelin I, Garceau M, Talbot LR. Public telesurveillance service 
for frail elderly living at home, outcomes and cost evolution: A quasi experimental design 
with two follow-ups. Health and Quality of Life Outcomes 2006;4. Available: 
http://www.pubmedcentral.nih.gov/picrender.fcgi?artid=1562360&blobtype=pdf. 

 84. Vincent JA, Cavitt DL, Karpawich PP. Diagnostic and cost effectiveness of telemonitoring 
the pediatric pacemaker patient. Pediatr Cardiol 1997;18(2):86-90. 

 85. Wallace P, Haines A, Harrison R, Barber JA, Thompson S, Roberts J, et al. Design and 
performance of a multi-centre randomised controlled trial and economic evaluation of joint 
tele-consultations [ISRCTN54264250. BMC Fam Pract 2002;3:1. Available: 
http://www.pubmedcentral.nih.gov/picrender.fcgi?artid=65515&blobtype=pdf (accessed 
2008 Apr 28). 

 86. Walsh M, Coleman JR. Telehealth. Developing a pilot telehealth program: one agency's 
experience. Home Healthc Nurs  2005;23(3):188-91. 

 87. Walsh M, Coleman JR. Trials and tribulations: a small pilot telehealth home care program 
for medicare patients. Geriatric Nursing 2005;26(6):343-6. 

 88. Warner PM, Hutchinson C. Heart failure management. J Nurs Adm 1999;29(7-8):28-37. 

 89. Willems DCM, Joore MA, Hendriks JJE, Wouters EFM, Severens JL. Cost-effectiveness of 
a nurse-led telemonitoring intervention based on peak expiratory flow measurements in 
asthmatics: Results of a randomised controlled trial. Cost Effectiveness and Resource 
Allocation 2007;5. Available: 
http://www.pubmedcentral.nih.gov/picrender.fcgi?artid=2000864&blobtype=pdf (accessed 
2008 Mar 12). 



Home Telehealth for Chronic Disease Management A-144

APPENDIX 10: CHARACTERISTICS OF INCLUDED 
ECONOMIC STUDIES 
Heart Failure 
 
Study Benatar49 Bondmass50 
Country US US 
Disease area Heart failure Heart failure 
Patient Population Patients with documented HF  Patients with documented 

HF 
Current Home health care delivered 

primarily by home nurse visits 
(n=108) 

Home health care 
delivered primarily by 
home nurse visits (n=60) 

Comparators 

Home 
telehealth 

Home health care delivered 
primarily by nurse 
telemanagement (n=108) 

Home health care 
delivered primarily by 
nurse telemanagement 
(n=60) 

Form of analysis Cost analysis Cost analysis 
Resources included Telemanagement equipment and 

staff time, heart failure related 
hospitalizations 

Telemanagement 
equipment and staff time, 
heart failure related 
hospitalizations 

Perspective Insurance provider Insurance provider 
Study design Randomized usual careled trial Before and after study 
Time horizon 3 months 1 year 
Study results Hospitalization charges were 

substantially lower for the 
telemanagement group – a saving 
of approximately $1,000 per 
patient.  QoL was similar across 
treatments.  The telemanagement 
program cost $2.87 per day  

Hospitalization charges 
were substantially lower 
during the period of the 
intervention compared to 
the prior period.  It is not 
possible to derive the cost 
of the telemanagement 
program from the study. 

Comments The telemanagement program is 
likely to be cost saving, though the 
study only included the costs of 
HF-related hospitalizations and 
not other health care resources.   

Study is a pilot study for 
the study by Benatar49 and 
has the same limitations.   

Study Quality 5 out of 10 items 2 out of 10 items 
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Study Galbreath71 Heidenreich74 
Country US US 
Disease area Heart Failure Heart failure 
Patient Population Patients with symptomatic CHF 

and documented systolic and 
diastolic dysfunction 

Patients with documented HF

Current Managed as usual by their 
primary care physician 

Care prior to enrollment to 
program (n=68) 

Comparators 

Home 
telehealth 

Initially weekly transitioning to 
monthly telephone calls from 
nurse disease manager focused 
on symptom monitoring and 
management, education, and 
treatment recommendations 
forwarded to family physicians. 

Patients were provided an 
automated blood pressure 
cuff with a digital scale.  
Each day, patients phoned in 
their blood pressure, pulse, 
weight, and symptoms. A 
nurse was paged if data were 
a concern and the patients 
could contact their physician 
if required (n=68) 

Form of analysis Cost analysis Cost analysis 
Resources included Emergency room visits, 

hospitalizations, laboratory 
costs, and physician visits. 

Total health care claims 
(excluding costs of the 
telehomecare program) 

Perspective Healthcare system Insurance provider 
Study design Randomized usual careled trial Before and after study 
Time horizon 18 months 1 year 
Study results The total costs for each six 

month period ranged from 
$3,001.26 to $3,711.65 in the 
usual care group and from 
$2,919.38 to $3,602.67 in the 
intervention group.  There were 
no significant differences 
between the two groups with 
respect to costs.   

Medical claims were lower 
than in the year prior to 
enrollment in the program 
whilst for the usual care 
group costs increased over 
the same period. 

Comments Even without taking into 
consideration the costs of the 
intervention the results did not 
support cost savings with home 
telehealth. 

The study did not assess 
clinical outcomes nor include 
the costs of the telehomecare 
program.  Given the design, 
it is not possible to derive a 
strong conclusion from the 
study. 

Study Quality 5 out of 10 items 2 out of 10 items 
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Study Jerrant102 Laramee76 
Country US US 
Disease area Heart failure Heart failure 
Patient Population Patients aged ≥40 with a 

primary hospital admission for 
CHF 

Patients discharged from hospital 
with primary or secondary 
diagnosis of CHF, left ventricular 
dysfunction of less than 40%, or 
evidence of pulmonary edema 
which required diuresis. 

Current Usual outpatient care as 
directed by their primary care 
physician (n=13) 

Usual care as determined by local 
family physician. (n=146) 

Comparators 

Home 
telehealth 

Two interventions: 
Telephone care: scheduled 
phone calls from a nurse with 
access to nurse 8-5, Monday to 
Friday (n=12) 
Video based telecare: 
scheduled telecare visits from a 
nurse with access to nurse 8-5, 
Monday to Friday (n=12) 

Early discharge planning, patient 
and family CHF education, 12 
weeks of telephone follow-up and 
promotion of optimal CHF 
medications. (n=141) 

Form of analysis Cost analysis Cost analysis 
Resources included CHF related admissions Hospitalizations, outpatient costs 

including primary care and 
cardiologist visits, and home 
healthcare costs. 

Perspective Insurance provider Healthcare system 
Study design Randomized usual careled trial Randomised usual careled trial 
Time horizon 6 months 90 day follow-up 
Study results Costs of CHF related 

admission and frequency of 
emergency visits were lower in 
the video based telecare group 
and the telephone care group 
compared to the usual care 
group.   

 Although not statistically 
significant, the overall costs in the 
intervention were lower than 
those in the usual care group 
($23,054 vs. $25,536).   

Comments Both telephone care and video 
based telecare appear to reduce 
health care costs though not all 
costs were included in the 
analysis and the study sample 
size (n=37) limits the 
conclusions that can be drawn. 
Video based care may not 
provide additional benefits to 
telephone based care. 

The cost of the intervention, an 
average of $228.52 was not 
included in the overall cost 
comparison.  The telehealth 
intervention did not have a 
significant effect on readmission 
rates. 

Study Quality 4 out of 10 items 5 out of 10 items 
Study Myers61 Nobel131 
Country US US 
Disease area Heart failure Heart failure 
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Patient Population Patients with class III or IV 
CHF, recently discharged from 
hospital 

Patients with severe CHF 

Current Traditional home health care 
(n=83) 

Support program to reinforce 
careful attention to medications 
and diet 

Comparators 

Home telehealth Home monitoring involving 
patients transmitting data on 
vital signs and weight to a 
nurse daily and the nurse 
phoning the patient to advise 
on medication modification or 
the need for referral to other 
health care (n=83) 

Above with daily home based 
biometric monitoring looking at 
weight and symptoms. Results 
were forwarded to a nurse and if 
results suggested clinical 
deterioration, the patient’s 
physician contacted them to 
advise that they seek further care 

Form of analysis Cost analysis Cost analysis 
Resources included Home visits, hospitalizations, 

emergency department visits, 
telemonitoring equipment, 
telemonitor nurse 

Health care claims 

Perspective Insurance provider Insurance provider 
Study design Case usual care study Case usual care study 
Time horizon 2 months 12 months 
Study results Telemonitoring reduced the 

frequency of home visits and 
led to savings of $189 per 
patient over a two month 
period. 

Telemonitoring led to a 60% 
reduction in health care costs 
from the previous year compared 
to a 16% reduction in the usual 
care group. 

Comments Telemonitoring appeared to 
reduce health care resource 
use. However, the study was 
not randomized and differences 
may be due to differences in 
the patient populations. 

Study did not give details of what 
resource items were affected by 
telemonitoring and did not 
include the costs of the 
monitoring program.  Details of 
patient characteristics and study 
sample size for the usual care and 
intervention populations are not 
given. 

Study Quality 5 out of 10 items 1 out of 10 items 
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Study Riegel79 Riegel78 
Country US US 
Disease area Heart failure Heart failure 
Patient Population Hispanic patients admitted to 

hospital with CHF  
Patients admitted to hospital with 
clinical diagnosis of HF  

Current Usual care with patients 
educated about CHF 
management (n=65) 

Patients educated about CHF 
management prior to discharge 
(n=228)  

Comparators 

Home telehealth Telephone case management 
with nurses directed to 
examine factors linked to CHF 
hospitalization. Emphasis on 
education and monitoring, not 
on changing medications or 
follow up care (n=69) 

Telephone case management with 
nurses directed to examine factors 
linked to CHF hospitalization.  
Patients contacted 5 days after 
discharge and followed based on 
symptoms, knowledge and needs 
(n=130)   

Form of analysis Cost analysis Cost analysis 
Resources included Hospitalizations Hospitalizations, nurse training 

and nurse contact  
Perspective Insurance provider Insurance provider 
Study design Randomized usual careled trial Randomized usual careled trial 
Time horizon 6 months 6 months 
Study results At six months, telephone case 

management led to lower all 
cause inpatient costs per 
patient ($10,015 versus 
$13,967) and lower CHF 
related inpatient costs ($5,567 
versus $6,151).  Neither 
difference was statistically 
significant.  No difference in 
quality of life was found. 

Telephone case management led 
to lower CHF related inpatient 
costs at six months for the 
intervention group ($1,192 versus 
$2,186). Patients on the program 
reported less physician office 
visits but more emergency 
department visits though 
differences were not statistically 
significant.  The program costs 
$443 per patient for six months.   

Comments Results suggest that telephone 
case management may lower 
hospitalization costs though the 
findings are limited by the 
study sample size and the 
failure to include the costs of 
the program. 

Results suggest that telephone 
case management may lower 
hospitalization costs though the 
findings are limited by the study 
sample size and the failure to 
include the costs of the program. 

Study Quality 4 out of 10 items 6 out of 10 items 
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Study Southard130 Vacarro66 
Country US US 
Disease area Heart failure Heart failure 
Patient Population Patients ranging from 37 to 86 

years with either CHF or 
coronary heart disease. 

Patients with moderate to severe 
HF who were admitted in the 
previous year or who had three 
emergency department visits 

Current Usual care (n=51) Previous health care  (n=638) Comparators 
Home telehealth Internet program which was 

accessed for at least 30 minutes 
per week and included 
interaction with a nurse case 
manager and dietician, 
educational programs, a 
discussion group and small 
rewards for participation 
(n=53) 

Patients provided a Health Buddy 
which is a device which directs 
patients to monitor symptoms and 
provides education.  Results are 
sent to a case manager and 
relevant patients are assessed for 
further care (n=52) 

Form of analysis Cost analysis Cost analysis 
Resources included Cost of intervention including 

staffing, overhead and 
subscription, emergency room 
visits, and hospitalizations. 

Hospitalizations, emergency 
department visits 

Perspective Health care system Insurance provider 
Study design Randomized usual careled trial Case usual care study 
Time horizon 6 months 6 months 
Study results A Net cost savings of $965 

was calculated for the 
intervention group including 
the costs of the intervention.  
There were also fewer 
cardiovascular events within 
the intervention group (4.1%) 
as compared with the usual 
care group (15.7%) (p=0.053). 

The telehealth program led to 
annual cost savings in terms of 
hospitalizations and emergency 
department visits per patient of 
$5,271.  This would offset the 
costs of the program.   

Comments An internet based homecare 
system appeared to be a cost 
effective intervention for 
secondary prevention in 
cardiovascular patients. 

The program appears to be cost 
saving though details of the costs 
of the program are not provided. 
Health outcomes are not reported. 

Study Quality 6 out of 10 items 2 out of 10 items 
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Diabetes 
 
Study Biermann23 Chase25 
Country Germany US 
Disease area Diabetes Diabetes 
Patient Population Diabetics on intensified insulin 

therapy (at least four insulin 
injections daily) 

Adolescents aged 15 to 20 years with 
type 1 diabetes. 

Current Usual care which consisted of 
clinic visits every 3 months. 
(n=33) 

A structured diabetes education 
program involving self usual care of 
blood glucose with monitoring of 
insulin dose (n=16) 

Comparators 

Home telehealth Transmission of blood glucose 
every 2 weeks to a nurse or 
physician who phoned the 
patient with treatment advice in 
addition to 6 month clinic 
visits. (n=30) 

Above except information on blood 
glucose levels was sent to diabetes 
centres through mode with advice on 
dose adjustment being provided 
through telephone communication 
(n=17) 

Form of analysis Cost analysis  Cost analysis 
Resources included Modem lease, phone 

consultations, data transfer, 
travel, lost earnings 

Clinic visits, healthcare professional 
salaries, patient costs including 
travel, meals babysitting, and 
intervention equipment. 

Perspective Societal Societal  
Study design Randomized usual careled trial Randomized usual careled trial 
Time horizon 8 months 6 months 
Study results Telemanagement led to cost 

savings of approximately 648 
Euro per patient from the 
societal perspective.  From the 
health care perspective, 
telemanagement had an 
associated incremental cost of 
218 Euro  

The average cost per patient in the 
usual care group was $305 as 
compared with $163 in the 
intervention group.  Diabetes usual 
care and the incidence of acute 
diabetes related complications were 
comparable between the 2 groups. 

Comments Differences in clinical 
outcomes were not adequately 
assessed within this study. 
Whether telemanagement can 
be considered cost saving is 
dependent on the perspective 
adopted by decision makers. 
However, the costs of insulin 
therapy and other health care 
costs such as physician visits 
were not included in the 
analysis. 

Biweekly communication of blood 
glucose, healthcare provider 
telephone follow up and 6 month 
clinic visits appear to be a cost 
effective alternative to 3 monthly 
clinic visits. 

Study Quality 6 out of 10 items  9 out of 10 items 
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Study Cherry133 Dansky134 
Country US US 
Disease area Diabetes Diabetes 
Patient Population Indigent or economically 

disadvantaged Mexican border 
residents with diabetes 

Elderly diabetic patients recently 
discharged from hospital 

Current Usual care for a sample of 
patients one year prior to start 
of study. (n=169) 

Skilled nursing home visits post 
discharge  (n=85) 

Comparators 

Home telehealth Patients are given a Health 
Hero iCare Desktop and a 
Health Buddy, which helps the 
patient manage their disease 
through monitoring, education , 
reinforcement, prompts to 
action, and interaction with a 
nurse case manager.  
(n=unknown) 

Skilled nursing home visits post 
discharge plus video visits through a 
patient station incorporating a 
camera, and medical sensors with 
telephone contact (n=86) 

Form of analysis Cost analysis Cost analysis 
Resources included Healthcare services Staff time for video visits (including 

training), equipment, administrative 
costs, home visits, hospitalizations 

Perspective Healthcare system Health care system 
Study design Before and after Randomized usual careled trial 
Time horizon 1 year 60 days 
Study results There was an inflation adjusted 

reduction in average healthcare 
service costs per patient of 
$747 per year during the 
telehealth intervention. 

Home telehealth involves additional 
costs that can be offset by reduction 
in the use of home visits and the need 
for hospitalization  

Comments Study did not include the cost 
of the intervention.  After 1 
year of the telehealth 
intervention there was a 
significant reduction in both 
inpatient and outpatient service 
utilization. 

The study did not report clinical 
outcomes.  It is difficult to interpret 
the cost savings from home telehealth 
as the annual costs of the program are 
calculated whilst the comparison 
between programs for the costs of 
home care are calculated per patient 
episode and are based on 
hypothetical data 

Study Quality 2 out of 10 items 7 out of 10 items 
 



Home Telehealth for Chronic Disease Management A-152

Study Mason128 
Country UK 
Disease area Diabetes 
Patient Population Patients with type 2 diabetes 

Current Usual care (not defined) (n=300) Comparators 
Home telehealth Call station managed by trained telecarers (not nurses) who called 

patients relating to education, medication adherence and blood 
glucose usual care (n=394) 

Form of analysis Cost utility analysis 
Resources included Administration, space, staff salaries, training and computer terminals.
Perspective Unknown 
Study design Randomized usual careled trial 
Time horizon 1 year 
Study results Telecare program cost £43,400 per QALY gained under trial 

conditions and £33,700 assuming routine use 
Comments The utilities and costs outside of the program were drawn from a 

previous US study which was then transformed to the UK setting.  
There were no allowances for differences in populations. Details of 
other resources included were not given.  Study concluded the 
program was currently not cost effective  

Study Quality 9 out of 10 items 
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COPD 
 
Study Farrero90 Maiolo127 
Country Spain Italy 
Disease area COPD Various respiratory diseases 

including COPD 
Patient Population Patients with COPD requiring 

long-term oxygen 
Patients with severe respiratory 
failure who require long-term 
oxygen therapy 

Current Usual care as directed by 
patient’s chest and family 
physician (n=62) 

Usual face to face care with 
hospital visits every 3 months 
(n=30) 

Comparators 

Home 
telehealth 

Monthly telephone call and 3 
month home visit performed by 
a nurse focused on symptom 
assessment, spirometry and 
evaluation of oxygen therapy.  
Patients also have on demand 
access.  (n=62) 

Twice weekly home oximetry 
monitoring with telephone follow 
up by respiratory physicians in 
addition to 3 month hospital visits.  
(n=30) 

Form of analysis Cost analysis Cost analysis 
Resources included Hospitalizations and 

intervention costs 
Hospitalizations and intervention 
costs 

Perspective Healthcare system Healthcare system 
Study design Randomized usual careled trial Before and after study 
Time horizon 1 year 12 months 
Study results At 1 year the total costs for the 

intervention group were 15.8 
million pesetas including the 
6.7 million pesetas cost of the 
intervention as compared with 
24.0 million pesetas for the 
usual care group, a cost savings 
of  8.2 million pesetas. No 
difference in QoL was found. 

Cost of hospitalizations during 
usual care phase was 233,000 
Euros versus 133,000 Euros in the 
intervention phase.  After 
incorporating the 60,000 Euro cost 
of the telemedicine service there 
was a net savings of 40,000 Euros 
in the intervention group. 

Comments Results suggest that telephone 
and home visit case 
management may lower 
hospitalization costs though the 
findings are limited by the 
study sample size. 

Results suggest that home 
telemonitoring may lower 
hospitalization costs although the 
findings are limited by the sample 
size. 

Study Quality 7 out of the 10 items 5 out of 10 items 
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Study Paré129 
Country Canada 
Disease area COPD 
Patient Population Patients with severe COPD discharged from first hospitalization, 

requiring frequent home visits 
Current Home care with personalized patient based management of 

medications (n=10) 
Comparators 

Home telehealth Usual care plus a webphone for monitoring measures of health to 
both assist patients in monitoring their own health and to allow staff 
to send advice (n=19) 

Form of analysis Cost analysis 
Resources included Nursing costs, travel costs,  hospitalizations, device costs 
Perspective Health care system 
Study design Case usual care study 
Time horizon 6 month 
Study results The costs of the telehomecare program were primarily offset by 

reductions in further hospitalizations leading to a cost saving per 
person of $355 per patient  

Comments Study incorporated all appropriate costs to the health care system 
and presented a reasonable argument that patient costs would not be 
higher for telehomecare patients.  The study did not measure 
outcomes, though the reduction in hospitalizations with 
telehomecare suggest no worse outcomes. 

Study Quality 6 out of 10 items 
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Multiple diseases 
 
Study Johnston96 Noel135 
Country US US 
Disease area Multiple diseases: including CHF, 

diabetes and COPD 
Multiple diseases: including 
CHF, diabetes and COPD 

Patient Population Patients diagnosed with CHF, 
COPD, diabetes, cerebrovascular 
events, cancer or requiring wound 
care 

Patients with at least three or 
more chronic or complex 
conditions who have been 
receiving home care for at least 
six months 

Current Routine home health care with 
access to nurse by telephone 
(n=110) 

Nurse case management as prior 
to the study  (n=9) 

Comparators 

Home 
telehealth 

Video visits in addition to 
telephone and in person visits. 
Video access available 24 hours a 
day (n=102) 

Nurse case management plus 24 
hour telemonitoring for 3 
months – monitoring involved 
the transmission over regular 
phone lines of physiological 
data  (n=10) 

Form of analysis Cost analysis Cost analysis 
Resources included Physician visits, emergency 

department visits, hospital services 
(not hospitalizations), home health 
care 

Unclear 

Perspective Health care system Insurance provider 
Study design Randomized usual careled trial Randomized usual careled trial 
Time horizon Not specified 6 months 
Study results Costs per patient in the video care 

group were greater for home 
telehealth ($1,830 versus $1,167) 
and less for other health care 
resources ($1,948 versus $2,674)  

No significant differences in 
costs or quality of life between 
the usual care and intervention 
arm of the trial.    

Comments There were no significant 
differences in costs between the 
groups.  The study did not have a 
specified time horizon and it is 
difficult to assess whether 
differences in duration were usual 
careled for in the analysis of costs. 
The study did not report clinical 
outcomes 

Study is difficult to review as 
there is a lack of transparency 
regarding which costs are 
included.  The study is small 
which makes finding differences 
between groups difficult.  Study 
compares the intervention to 
usual care and the intervention 
to both a before and after period 
which makes interpretation 
difficult 

Study Quality 4 out of 10 items 4 out of 10 items 
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APPENDIX 11: QUALITY ASSESSMENT OF INCLUDED 
ECONOMIC STUDIES 
  Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 
Benatar 49 9  9 9 9 9     
Bondmass 50 9    9      
Galbreath 71 9  9 9 9 9     
Heidenreich 74 9    9      
Jerant 102 9  9  9  9    
Laramee 76 9  9  9  9 9   
Myers 61 9  9  9  9  9  
Nobel 131     9      
Riegel 79 9  9  9 9     
Riegel 78 9  9 9 9 9   9  
Southard 337 9  9 9 9 9 9    
Vaccaro 66 9    9      
Biermann 23  9 9  9 9 9 9   
Chase 25 9 9 9 9 9 9 9 9  9 
Cherry 133 9    9      
Dansky 134 9  9  9  9 9 9 9 
Mason 128 9  9 9 9 9 9 9 9 9 
Farrero 90 9  9 9 9 9 9 9   
Maiolo 127 9  9 9 9 9     
Pare 129 9 9 9  9  9 9   
Johnston 338 9  9  9   9   
Noel 135 9  9  9 9     
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APPENDIX 12: REVIEW OF NON-PEER REVIEWED 
CANADIAN REPORTS  
An Evaluation of the Telehomecare Demonstrator Project: EMPcare@home20 

The EMPcare@home project was a pilot project within New Brunswick to evaluate a 
disease management approach involving home telehealth, with a focus on patients with 
heart failure or COPD.  The project incorporated telephone monitoring of patients with a 
major educational component.  The objectives included reduction in both emergency 
department visits and readmission rates by 10%. The evaluation would not have been 
considered appropriate for the economic review, as there was no costing of the health 
care resources used. 

Analysis examined the use of emergency room visits and readmissions for three groups: 
the telehomecare group based in Woodstock (n=85), a usual care group from Woodstock 
(n=121), and a usual care group from Perth-Andover (n=91). Analysis focused on three 
time periods: the period three months prior to implementation of the telehomecare 
project, the three months of the telehomecare project, and the three months post project. 

The reduction in readmissions during the period of the project was 23% higher for the 
group receiving EMPcare@home than the Perth Andover group, and this was maintained 
during the following three months.  The reduction in emergency room visits during the 
period of the project was 4% higher for the group receiving EMPcare@home than the 
Perth Andover group, and this increased to 8% during the following three months.   

The major limitation of the EMPcare@home study is the comparability of the usual care 
group with the main intervention group.  The investigators attempted to compensate for 
this by including a before and after analysis in addition to the case usual care in order to 
limit this weakness, but acknowledge that it is not possible to directly attribute any 
reductions in services to the pilot project.  

A further limitation is that the study focused solely on the use of emergency visits and 
readmissions, and did not measure health care costs or the costs of the EMPcare@home 
system, and failed to include costs of family physician visits, pharmaceuticals, and costs 
to patients.    

CANARIE E-health Program: East York Telehomecare Project339 

The East York Telehomecare Project involved a video based home telehealth strategy 
whereby visits with patients were conducted through videoconferences conducted using 
telephone lines.  The evaluation would not have been considered appropriate for the 
economic review as there was no comparator. 

Twenty seven patients were recruited in the first year of the project which was less than 
the projected 50.  Patients had chronic illnesses such as COPD, heart failure and diabetes.   

A preliminary evaluation found that there were no savings during the first period of the 
project although the investigators state that there is the potential for savings to be realized 
in the future due to limited used of patient admissions (none during the assessment 
period) and ED visits (only 1 visit). 
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The study has a major limitation in that there is no obvious comparator group to assess 
the incremental effect of home telehealth on resource use and clinical outcomes.  As such 
the study can be seen primarily as a feasibility study rather than an evaluation.  

Canada Health Infoway: Home Telehealth Business Case Report3 

This business case report was prepared for the Canada Health Infoway and relates to a 
generic home telehealth program. It relates to home telehealth for chronic disease 
management, and assumes monitoring of vital signs and transmission of data health care 
providers.  Five potential intervention areas are considered: COPD, HF, diabetes, post 
surgery, and wound care.  This report would not be considered within the economic 
review, as it does not relate to actual strategies of patient management, but rather to 
hypothetical models which are not well described. 

The analysis takes available data on resource use for specific patient groups and then 
assumes a reduction in those resources based on data from other published studies.  The 
analysis uses many of the studies included in the economic review (e.g.,129,134) as the 
source for the potential reduction in services. The study concludes that a home telehealth 
program would lead to substantial cost savings in all areas. 

The major limitation of this report is that it is not an evaluation of an actual home 
telehealth program, rather it is a hypothetical analysis based on broad assumptions 
relating to current use of resources and the impact of home telehealth.  The study does 
not address the underlying limitations of the studies used to estimate any cost savings, 
nor does the study address the appropriateness of using data from studies not relating to 
the Canadian health care system as a basis for estimating such cost savings. 
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APPENDIX 13A: DIRECT COST ITEMS 

Item Unit Price* Cost Source 

Emergency 
department visit1 

52.16 EMPcare@home20 

Inpatient day1 451.06 EMPcare@home20 

Hours (Nurse 
Compensation)2 

36.02 EMPcare@home20 

Visits (Non-
compensation)3 

31.59 EMPcare@home20 

Physician visits Outpatient visits not reported 

Education materials Not reported 

Sentry Monitor 
(includes heart rate, 
blood pressure, pulse 
oximetry, temperature 
and weight) 

8,940†& 
Mike Benjamin, Honeywell HomeMed, 
Brookfield, WI, USA: personal 
communication: Jul 2008 

Sentry Central Station 9,120 Mike Benjamin, Honeywell HomeMed, 
Brookfield, WI, USA: personal 
communication: Jul 2008 

Genesis Monitor 
inludes Heart Rate, 
Blood Pressure and 
Weight 

 

Genesis  3,780 Mike Benjamin, Honeywell HomeMed, 
Brookfield, WI, USA: personal 
communication: Jul 2008 

Genesis including 
Finger Probe with 
Oximeter 
Assembly 

4,200 Mike Benjamin, Honeywell HomeMed, 
Brookfield, WI, USA: personal 
communication: Jul 2008 

Lifescan One Touch 
Basic  

Cost of test strips = 
48.02 for a box of 50 ECRI340  

Lifescan One Touch 
Profile 

 

122.91 
ECRI341  

Roche Accu-Chek 
Advantage 

 
64.66 

 

ECRI341  
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Item Unit Price* Cost Source 

PiKo-1 (Pulmonary 
Data Services) 

38.11 QuickMedical342  
 

ecg@home (HealthFrontier for Honeywell HomMed)343 

ecg@home 
Hardware 

376.68  Health Frontier343 

ecg@home Accessories 

ecg@home Dual 
patient cable 

35.65 Health Frontier343 

ecg@home 
External electrode 

25.45 Health Frontier343 

K2 Electrode Solution 
15ml tube bottle K2 
Solution 

5.05 
Health Frontier343 

USB serial adapter  70.33 Health Frontier343 

TeleVyou videophone  Price not found 

Oracle license for 
standard edition one  

152 CDW Product Overview344 

HP ProLiant DL360 
rack mounted server 

2,155 HP Canada345 
* 2008 Canadian dollars 

1. The unit costs for an emergency visit and inpatient care costs were calculated using the Management 
Information System (MIS) reporting of River Valley Health for the Woodstock hospital.  They include 
variable costs but not fixed costs since they would not be impacted by the telehomecare intervention. 

 
2. Refers to all health professional staff directly involved in the provision of care for the patients 

receiving telehomecare.  Staff travel time is not included. 
 
3. The average non-labour costs per patient visit (e.g. car leasing and maintenance costs). 
 
† Volume discount pricing are negotiated for orders in excess of 50 monitors. 

& Price includes 5 years of 1-800 support, technology software upgrades and warranty. 

§ Internet price is the base price for online purchases direct from HP Canada. Product currently not sold 
online may be purchased from a HP authorized retailer. In this case, Internet price is a suggested resale 
price. 
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APPENDIX 13B: HEALTH SERVICES UTILIZATION20 

1. Three-month period before enrolment (when the home monitors were in the patients’ home) 
 
2. Subsequent three-month period (i.e., 0 to 3 months after enrolment) 
 
3. Subsequent three-month period after the monitors were removed (i.e., 4 to 6 months after enrolment) 
 

 Woodstock telehomecare Woodstock usual care 

 N Pre 0-3 
months1 

Post 0-3 
months2 

 

N Post 4-6 
months3 

N Pre 0-3 
months 

Post 0-3 
months 

 

N Post 4-6 
months 

Mean annualized rate in 
hospital admissions for 
any condition 

85 3.44 1.27 71 0.96 121 2.64 1.72 114 2.67 

Mean annualized rate in 
hospital admissions due 
to CHF and/or COPD 

79 1.67 0.61 

 

62 0.26 116 0.97 0.59 

 

109 0.44 

Mean annualized rate 
emergency for any 
condition  

85 7.20 4.42 71 3.04 121 6.78 5.09 114 4.32 
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APPENDIX 13C: EMP CARE20 

 
1.  Three-month period before enrolment  
 
2. Subsequent three-month period after the monitors were removed (i.e., 4 to 6 months after enrolment) 
 
3. Total EMP staff hours are composed of hours spent on in-person visits, telephone calls with patients and other work, such as the work of base station 
nurse, reviewing and discussing patient home monitoring data, recording information in charts, contacting the family physician, etc. It does not include 
travel time on a patient-specific basis 

EMP Care 

 N Post 0-3 
months1 

N Post 4-6 
months2 

N Post 0-3 
months 

N Post 4-6 
months 

Mean number of total EMP 
staff hours spent per patient 3  

54 17.40 40 5.03 121 10.51 114 6.40 

Mean number of in-person 
EMP visits 

54 11.33 40 4.95 121 10.02 114 6.00 

Mean number of EMP 
telephone calls 

54 15.87 40 3.05 121 3.46 114 2.49 

Mean number of instances of 
other EMP work 

54 29.04 40 3.75 121 7.23 114 4.70 
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APPENDIX 13D: TOTAL UNADJUSTED ANNUAL DIRECT 
COST BY GROUP  

Cost Category Woodstock Telehomecare 
($) (n=85) 

Woodstock Usual Care ($) 
(n=121) 

Variable Costs 

Inpatient care (all 
conditions)1 

433,243 1,184,341

Emergency department 
visit (all conditions)1 

7,057 12,459

EMP Staff 
compensation2 

27,157 32,645

Physician services (utilization data not reported) 

 

Medication costs (utilization data not reported) 

 

Sentry Monitor   759,900 0

USB serial adapter  5,978 0

Peripherals (utilization data not reported) 

Total Variable Costs† 1,233,335 1,229,445

Total Variable Costs 
per Patient§ 14,510 10,161

Fixed Costs 

Sentry Central Station 9,120 0

 

HP ProLiant DL360 
rack mounted server 

2,155 0

Oracle database license- n=20
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Cost Category Woodstock Telehomecare 
($) (n=85) 

Woodstock Usual Care ($) 
(n=121) 

Standard edition one 3,040 0

Total Fixed Costs* 14,315 0

TOTAL COST** 1,247,650 1,229,445

TOTAL COST PER 
PATIENT*** 

14,678 10,161

 
†  Total variable costs = Sum of unit price for each item in variable cost category X utilization of item by group 

§  Total Variable Costs per Patient = Total variable costs /number of patients in group 

*  Total fixed costs = Sum of unit price for each item in fixed cost category X utilization of item by group 

**  Total cost = Total variable costs + total fixed costs 

*** Total cost per patient = Total cost per category/number of patients in group 

 
1. A weighted average of the mean annualized hospital admission and emergency room rates were calculated based 
on the rates in post 0-3 and 4-6 months in order to calculate the cost for inpatient care and emergency room visits. 
 
2. The mean number of total EMP staff hours spent per patient in post 4-6 months were extrapolated to nine months 
in order to calculate the annualized mean number of total EMP staff hours spent per patient.  Subsequently, the total 
cost for EMP staff hours were calculated based on the results for post 0-3 months and post 4-6 months extrapolated 
to nine months.    
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APPENDIX 13E: SENSITIVITY ANALYSES RESULTS 
Woodstock 

Telehomecare ($) (n=85) Woodstock Usual Care ($) (n=121) 
Sensitivity Analysis 

Total cost Total 
cost/patient

Total cost Total cost/patient 

Inpatient care (all conditions) 

Minimum LOS 
stay  (1 day) 

857,731 10,091 163,539 1,352

Maximum LOS 
stay (111 days)1 

5,623,601 66,160 13,191,369 109,020

Volume discount pricing for Sentry monitor2 

25% discount 1,057,870 12,446 1,229,445 10,161

50% discount 867,895 10,210 1,229,445 10,161
1. Maximum LOS was based on the weighted average LOS for ICD-10 codes, I50.0, J44.0 and J44.1. 
 
2. The volume discount pricing for Sentry monitor does not apply to the Woodstock Usual Care group, so the total 
costs remained unchanged from the base case scenario. 
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APPENDIX 14: HOME TELEHEALTH TECHNOLOGIES 
AVAILABLE IN CANADA FOR CHRONIC DISEASE 
MANAGEMENT 
Manufacturer Name and Contact Information Devices 
AMD Telemedicine 
73 Princeton Street 
North Chelmsford, MA, USA  01863 
Phone: (978) 937-9021 or 1-866-511-1301 
Fax: (978) 937-5249 
Web site: http://www.amdtelemedicine.com 

CareCompanion 
-Self-contained home unit prompts 
patient to take medication and answers 
questions. Medical peripherals can be 
added to collect patient data related to 
specific health needs and send data to 
the CareCompanion Server. Video 
speakerphone can also be added. 
 

American TeleCare 
15159 Technology Drive 
Eden Prairie, MN, USA  55344 
Phone: (952) 897-0000 or 1-800-323-6667 
Fax: (952) 944-2247 
Email: info@americantelecare.com 
Web site: http://www.americantelecare.com/ 

Aviva 200 LifeView System 
-Patient monitor with interactive video, 
moveable camera, and various medical 
peripherals. 
Aviva 200 inLife XP System 
- Patient monitor utilizing a PC, with 
various medical peripherals. 

AudiSoft Technologies Inc. 
1470-B Joliot-Curie 
Boucherville, Quebec  J4B7L9 
Phone: 1-877-641-8436 
Fax: (450) 641-3659 
E-mail: info@audisoft.net  
Web: http://www.audisoft.net/en/index.htm 

Frontline Communicator 
-Wireless, compact video-
communication system, specifically 
developed for remote support and 
distance training. 
 

Brytech Inc. 
2301 St. Laurent Blvd., Suite 400 
Ottawa ON   K1G 4J7 
Phone: (613) 731-5800 
Fax: (613) 731-5812 
Email: inquiries@brytech.com 
Web: http://www.brytech.com/medical/index.htm 

Brytech RPM 
-Wireless patient monitoring system, 
designed for ambulatory patients in 
hospital with future applications for 
home telehealth planned. 
 
 

Honeywell International Inc. 
101 Columbia Road  
Morristown, NJ  USA  07962  
Phone: (973) 455-2000 
Fax: (973) 455-4807 
Web: http://www.honeywell.com 

Honeywell HomMed Sentry  
-Suite of interoperable products; 
Genesis Telehealth Monitor for 
monitoring vital signs: ECG, pulse 
oximetry, blood pressure, pulse rate, 
temporal thermometer, and weight; 
Data transferred by modem, pager, or 
landline. 
Central Station – Diagnostic Software 
for Managing Patient Care; Telehealth 
Monitor Peripherals 

IgeaCare Systems Inc. Health@nywhere 
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91 Granton Drive 
Richmond Hill, ON   L4B-2N5 
Phone: (905) 707-1669 or 1-866-361-6225 
Fax: (905) 707-1775 
Email: info@igeacare.com 
Web: http://www.igeacare.com/ 

-Home unit, available with video and 
medical peripherals. 

McKesson Canada 
4800 Lévy Street 
Saint-Laurent, Québec  H4R 2P1 
Phone: (514) 832-8333 or 1-800-361-3757 
Fax: (514) 832-8049 
Email: communication@mckesson.ca 
Web: http://www.mckessontelehealth.com/ 

McKesson Telehealth Advisor; 
-Health Hero Buddy Appliance is an in-
home communication and monitoring 
appliance used in conjunction with an 
internet-enabled patient management 
system. 

MED e-care Healthcare Solutions Inc. 
710 Kingston Rd. 
Toronto, Ontario  M4E 1R7 
Phone: (416) 686-8592 or 1-800-387-8903 
Fax: (416) 686-3861 
Email: Carl@mede-care.com 
Web: http://www.mede-care.com 

MED e-care 
-Healthcare software for the continuing 
care sector. Software that supports the 
MDS suite: Home Care, Mental Health, 
and Complex Care. As well as, software 
for the NRS, Careplanning, Incidental 
Charting, Scheduling, Resident Billing 
and ADT. 

Mondial Lifeguard Technologies 
9031 Milton Ave. 
Montreal West, Quebec   H4X 2H1 
Phone: (514) 448-6999 
Fax: (514) 448-6688 
E-mail: info@lifeguard-technologies.com 
Web: http://www.lifeguard-technologies.com/main.htm 

LifeguardSLU and LifeguardEMU 
-Emergency alert devices that can be 
integrated with telemedical monitoring 
devices for cardiac and pulmonary 
indications  

New IT 
4 Place of Commerce, Suite 500 
Montreal, QC H3E 1J4 
Phone: (514) 762-2025 
Fax: (514) 762-2007 
Email:  info@newithealthcare.com 
Web: http://www.newittech.com/ 

Intelligence Distance Patient 
Monitoring (IDPM) 
- Remote patient monitoring, disease 
management and a set of coordination 
tools encompassing cardiac, diabetes, 
pulmonary, pediatric, and other chronic 
diseases. 

Philips Medical Systems, Canada 
281 Hillmount Road 
Markham, ON  L6C 2S3 
Phone: (905) 201-4100 or 1-877-744-5633 
Fax: (905) 201-4323 
Email: Telemonitoring@philips.com 
Web: http://www.philips.ca/pdllp_medical/index.page 

Philips Remote Patient Monitoring 
-Includes hardware, software, logistics, 
system management, software 
upgrades, training and ongoing support; 
TeleStation, weight scale, blood 
pressure and pulse unit, ECG heart 
rhythm strip recorder, pulse oximeter, 
glucose meter interface. 

Second Opinion 
3830 Del Amo Blvd, Suite 101, 
Torrance, California, USA  90503 
Phone: (310) 802-6300 
Fax: (310) 802-6311 

Second Opinion Home Health Units 
-Lightweight notebook computers, 
digital cameras, and cell phones. Home 
monitoring unit includes real time ECG, 
heart rate, blood pressure, oxygen 
saturation, and body temperature, 
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Email: corp@2opinion.com 
Web: http://www.2opinion.com/medindex.htm 

weight, and glucose monitoring 
capabilities. 

Summit Technologies 
5470 Harvester Road, 
Burlington, Ontario    L7L 5N5 
Phone: (905) 639-4440  or  1-800-268-7916 
Fax: (905) 639-0099 
Email: Margie@summittechnologies.ca 
Web: 
http://www.summittechnologies.ca/products/bodymedia.
php 

BodyMedia® body monitoring 
system 
The SenseWear® armband 
continuously records an array of 
physiological data which is then 
analyzed by InnerView® software 
applications. Collected data (up to 12 
days) can be downloaded by physician, 
or by the patient, who then e-mails data 
to physician. 

Telus 
Phone: 1-866-799-7777 
Web: 
http://business.telus.com/en_CA/National/sector/Mediu
m_And_Large_Business/Healthcare/natMlbHealthcare.
html 

Interactive Doctor on Call (iDOC) 
-Mobile lightweight cart housing high 
performance videoconferencing 
equipment and supports any line of set 
top codecs. 

Thought Technology Ltd. 
2180 Belgrave Avenue 
Montreal, Quebec  H4A 2L8 
Phone: (514) 489-8251 
Fax: (514)-489 8255 
E-mail: mail@thoughttechnology.com 
Web: http://www.thoughttechnology.com/ 

Telemonitoring Equipment 
-8 channel EEG, EMG,EKG, skin 
conductance, temperature, heart rate/ 
blood volume, pulse, respiration, 
goniometer, force etc. 

Universal Medical Inc. 
101 Ludlow Drive, 
Ewing, NJ  USA 08638 
Phone: (609) 671-1790 
Fax: (609) 671-1765 

Heartrak 2 and Heartrak Smart 
-ECG signals transmitted over 
telephone lines to hospital or physician. 

VBrick Systems 
12 Beaumont Road 
Wallingford, CT  USA 06492 
Phone: (203) 265-0044  or 1-866-249-7430 
Fax: (203) 265-6750 
Web: www.vbrick.com 

Video products such as EtherneTV; 
network-aware appliances that allow 
organizations to build a video 
infrastructure on top of any existing IP 
network, capturing, recording, 
managing, distributing, and viewing 
your video assets. 

Vitel Net 
Visual Telecommunications Network, Inc. 
8201 Greensboro Drive, Suite 600 
McLean, Virginia USA 22102 
Phone: (703) 448-0999 
Fax: (703) 749-9559 
Web: http://www.vitelnet.com/ 

ViTelCare™ monitoring system 
-Touch screen in home monitors 
integrated with medical devices for 
management of a broad range of 
diagnostic groups including: heart 
failure, chronic obstructive pulmonary 
disease, diabetes mellitus, 
hypertension, major depressive disorder 
and wound care assessment. 

Viterion TeleHealthcare LLC 
555 White Plains Road 
Tarrytown, NY, USA 10591 
Phone: (914)333-6600 or 1-800-866-0133 

Viterion 100 TeleHealth Monitor 
-Tool to supplement in-home visits with 
frequent monitoring and 
communications with the patient. Ability 
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Fax: (914) 333-6470  
Email: info@viterion.com 

Web: http://www.viterion.com 

to measure: blood pressure, blood 
oxygen, blood sugar, weight, 
temperature, and peak flow. 
Communications features include: 
customizable question/answer 
interaction, personalized advice 
messages for patient, flexible 
scheduling capabilities for 
measurements, questions, medications 
and reminders, important schedule and 
advice alerts and alarms. 

 
Canadian Organizations involved in Telehealth and Industry Contacts 
 
Atlantic Health Sciences Corporation 
P O Box 5200 
400 University Avenue 
Saint John, NB   E2L 4L4 
Phone: 506-648-6042 
Web: http://www.ahsc.health.nb.ca/Programs/Telehealth/telehealth.shtml 
Canadian Health Infoway 
Toronto Office: 
150 King Street West, Suite 1300 
Toronto, ON  M5H 1J9 
Phone: (416) 979-4606 or 1-888-733-6462 
Fax: (416) 593-5911 
E-mail: info@infoway-inforoute.ca 
Web: http://www.infoway-inforoute.ca/en/WhatWeDo/TeleHealth.aspx 
 
Capital Health 
Capital Health Centre 
Suite 200, North Tower 
10030-107 Street 
Edmonton, AB  T5J 3E4 
Phone: (780) 735-0668 
Email: telehealth@capitalhealth.ca 
Web: http://www.capitalhealth.ca/beamtelehealth 
 
Clinidata Corporation (division of Sykes Assistance Services Corporation) 
774 Main Street, 6th Floor 
Moncton, NB E1C 9Y3 
Phone: (416) 622-1652 or (506) 867-7919 or 1-877-671-8356 
Email: info@clinidata.com 
Web: http://www.clinidata.com 
 
Infotelmed Communications Inc. 
Verdun, Quebec 
Email: admin@infotelmed.ca 
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Ontario Telemedicine Network 
The Telehomecare Support Centre for the Telehomecare Phase One Program 
1090 Don Mills Road, Suite 500 
Toronto, ON M3C 3R6 
E-mail:    telehomecare@otn.ca  
 
PraxES Emergency Specialists Inc. 
1331 Brenton Street 
Halifax, NS  B3J 2K5 
Phone: (902) 420-9725 
Fax: (902) 420-9987 
E-mail: admin@praxes.ca 
Web: http://praxes.ca/ 
 
SickKids Telemedicine Program  
The Hospital for Sick Children  
555 University Avenue  
Toronto ON M5G 1X8  
Phone: (416) 813-8808  
Fax: (416) 813-8351  
E-mail: tele.health@sickkids.ca 
Web: http://www.sickkids.ca/telemedicine/default.asp 
 
Xwave 
(a division of Bell Aliant) 
1550 Enterprise Road, Suite 120 
Mississauga, ON   L4W 4P4 
Phone: (905) 670-1225 or 1-877-449-9283 
Fax: (905) 670-1344 
Web: http://www.xwave.com/key_industries/industry.aspx?IdKey=2 
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APPENDIX 15: HOME TELEHEALTH PROGRAMS BY 
JURISDICTION 
British Columbia 
 
Vancouver Coastal Health Authority (VCHA) 
 
Home Telehealth Program 
A home telehealth program is under development as a pilot part of a Canada Health Infoway 
project for chronic disease management, “CDM Care Connectivity Project “ 
 
Target Population 
Patients targeted have multiple chronic conditions, such as CHF, COPD, asthma, arrhythmias 
and pneumonia. There is also a proposal underway to target patients discharged home from ER 
with telemonitoring 
 
Health Services Delivered 
The proposed health services include home monitoring for BP, weight, PaO2, temperature, 
heart rate, respiratory rate, peak expiratory flow rate, and glucose level 
 
Patient Criteria for Service Provision 
Please see target population 
 
Integration within Health Care Systems 
This pilot project is part of VCHA’s overall CDM strategy 
 
(Beverly Mitchell, Vancouver Coastal Health Authority, Vancouver, BC: personal 
communication, 2008 Aug.) 
 
 
Vancouver Island Health Authority (VIHA) 
 
Home Telehealth Program 
No, but a home telehealth program is planned for 2009. 
 
Target Population 
The program will focus on CHF patients with one or more co-morbidities, such as diabetes, 
COPD and hypertension. 
 
Health Services Delivered 
The home telehealth services will be delivered using store-and-forward technology to measure 
the patient's vital signs (i.e., weight, blood pressure, heart rate, and oxygen saturation levels). 
Patients with diabetes may also download their most recent glucose meter readings. 
 
Patient Criteria for Service Provision 
The criteria are currently under development.  The final version will be added to a clinical policy 
and procedure manual set to be completed prior to the home telehealth program launch in 
2009.  
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Integration within Health Care Systems 
VIHA's home telehealth program will be integrated with the RHA’s home and community care 
program as well as an integrated health network being funded through Health Innovation Funds. 
 
A CHF nurse in the community will be responsible for the caseload of CHF patients regardless 
of where they live on Vancouver Island. Subsequently, the CHF nurse will liaise with general 
practitioners, cardiologists, and VIHA's heart function clinic to identify those patients suitable for 
home monitoring services. 
 
Notes  
British Columbia has submitted a provincial project charter for telehomecare through the 
Ministry of Health to Canada Health Infoway. VIHA is taking the lead on this project and Interior 
Health will also be a partner in the project. Program approval is pending. 
 
(Jennifer Cormie, Vancouver Island Health Authority, Victoria, BC: personal communication, 
2008 Feb.) 
 
Fraser Health Authority 
 
Home Telehealth Program 
No 
 
Notes 
There is interest to establish a home telehealth program in the RHA; however there are two 
issues. The first issue is funding, and the second one relates to finding a technology solution 
that meets the RHA’s privacy and security requirements.  A request for proposal (RFP) was 
done in 2007, and three responses were received from industry.  Only one manufacturer was 
able to meet the RHA’s privacy and security requirements, but their product has not been 
approved by Health Canada yet.  As a result, the development of a home telehealth program is 
on hold. 
 
(Maureen Wood, Fraser Regional Health Authority, Surrey, BC: personal communication, 2008 
Sep.)        
 
Interior Health Authority 
 
Home Telehealth Program 
Yes 
 
Target Population 
Patients with CHF 
 
Health Services Delivered 
Asynchronous. The technology uses an ordinary phone line. Once the technology is placed in a 
patient’s home, health care providers can monitor the patient from a distance, improving access 
to care for CHF patients in rural communities.  
 
The home monitoring system, using text and voice prompts, guides the patient through the vital 
signs collection process. The patient’s vital signs (i.e., weight, blood pressure, heart rate, and 
oxygen saturation levels), along with responses to individualized subjective questions, are 
encrypted and automatically transmitted to the Health Authority Server (Central Station), which 
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can be accessed by health care providers. The Central Station software triages patient data, 
suggests the extent to which immediate intervention is required, and whether or not a patient 
should be referred to their physician and/or have a home visit on that day. Health care providers 
access the Central Station to run vital sign collection report from Monday to Friday.  Patient vital 
signs are collected seven days a week. 
 
Patients with wounds are entered in the Pixalere application and images are taken at each 
home visit.  The patient’s file is updated regularly until the patient is well. 
 
Patient Criteria for Service Provision 
The admission criteria applied is based on the New York Heart Association Functional 
Classification, and patients need to be level 2, 3 or 4 before they are eligible for the program.  
The patient’s family physician is involved in providing the referral.   
 
Additional criteria includes:  the patient needs to be able to manage the equipment (or a family 
member can help manage the equipment), they have to be able to stand on the scale to weigh 
themselves, and they have to have cognition.  The home also needs to be safe for the 
equipment. 
 
Integration within Health Care Systems 
Yes. The Interior Health Regional Health Authority is considering expansion throughout the East 
Kootenay Health Service area (and later throughout the Health Authority).  TeleHomeCare is 
integrated within the existing CHF program.  There is interest in expanding the service model to 
include chronic disease management and COPD. 
 
Notes  
A business case has been prepared to expand TeleHomeCare throughout Interior Health for 
CHF, chronic disease management, and COPD.  
 
(Loretta Zilm, Interior Health, Kelowna, BC: personal communication, 2008 Jan.) 
 
Northern Health Authority 
 
Home Telehealth Program 
A pilot project on home wound care (TeleWoundCare) for the home and community care (HCC) 
is currently underway. 
 
Target Population 
Patients with wounds 
 
Health Services Delivered 
HCC nurses upload images of the patient’s wounds to an application, Pixalere, for electronic 
charting of the patients. 
 
Patient Criteria for Service Provision 
Patients with wounds are entered in the Pixalere application and images are taken at each 
home visit.  The patient’s file is updated regularly until they are well. 
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Integration within Health Care Systems 
A plan for a regional implementation of the TeleWoundCare program is currently in progress. 
 
(Paula Young, Northern Health, Prince George, BC: personal communication, 2008 March) 
 
Alberta 
 
Alberta Health & Wellness 
 
Home Telehealth Program 
There are existing home telehealth programs delivered by Alberta regional health authorities 
and provincial boards.  For example, the Northern Lights Health Authority has been using home 
monitoring technology for a range of services for over two years.  RHAs are in the planning 
phase for a home telehealth program.  Planning is intended to be complete and implementation 
is expected in summer 2008. 
 
Target Population 
As a province-wide initiative in home telehealth, the target populations were patients with 
diabetes, COPD, and cardiovascular diseases.  Subsequently, each RHA will decide as early as 
fall 2008 what other target populations to include in order to meet their community needs. 
 
Health Services Delivered 
Health services delivered include monitoring the patients’ vital signs and transferring 
physiological patient data to health care providers.  Telehealth technology is used for home care 
clients consultations, such as wound management, palliative care or children’s health.346 
 
Patient Criteria for Service Provision 
In the province-wide initiative, the patient criteria were selected based on facilitating data 
collection of clinical outcomes for conditions with high needs (e.g., diabetes, COPD, and 
cardiovascular diseases). 
 
Planning is also being undertaken by each RHA to define the additional inclusion criteria to 
address their population needs.  Some of the existing programs operated by Alberta regional 
health authorities are also using videophone technology. 
 
Integration within Health Care Systems 
Each RHA will define the integration strategies prior to implementing their home telehealth 
program. 
 
Notes 
Telehealth technology includes videoconferencing, periperhal medical devices, web-based 
applications, videophones, and home telehealth units.347 
 
(Tim Bulger, Alberta Health & Wellness, Edmonton, AB: personal communication, 2008 May) 
 
Alberta Health Services- Chinook Health  
 
Home Telehealth Program 
No 
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Notes 
Chinook Health is planning to develop a home telehealth program in the fall 2008. 
 
(Joy Doram, Chinook Regional Hospital, Lethbridge, AB: personal communication, 2008 Aug.) 
 
First Nations and Inuit Health-Alberta Region 
 
Home Telehealth Program 
No 
 
Notes 
There are no immediate plans to implement home telehealth in First Nations Communities.  
 
(Gerda Stoof, Health Canada-First Nation and Inuit Health, Home and Community Care, 
Edmonton, AB: personal communication, 2008 Aug.) 
 
Saskatchewan 
 
Home Telehealth Program 
SaskTel has launched a number of trials using a service call LifeStat™. This service will be 
launching commercially in the first quarter in 2008. 
 
Target Population 
Existing physiological measurements include blood pressure, blood sugars, weight, and Pulse 
Ox.  Many other measurements will be coming soon for diseases such as hypertension, 
diabetes, COPD, asthma, and CHF.  Also, the service targets “lifestyles” via monitoring of 
lifestyle, diet, and exercise conditions 
 
Health Services Delivered 
Currently, asynchronous data transfer with real time call back is delivered.  In the future, real-
time event monitoring (such as post acute discharge) will be allowed. 
 
Patient Criteria for Service Provision 
Exclusionary criteria for patients were created by specialists across the country.  
 
Integration within Health Care Systems 
LifeStat is currently integrated with select electronic medical records and has been designed to 
interoperate with the proposed “pan-Canadian” electronic health record solution. In addition, the 
team is working with the PIPS group and HealthLine in Saskatchewan. 
 
(Colin McAllister, Salveo, Regina, SK: personal communication, 2008 Feb.) 
 
Manitoba 
 
Primary Health Care 
 
Home Telehealth Program 
As part of the Primary Health Care Transition Fund, Health Links-Info Santé was funded to 
develop a two-year project entitled Chronic Disease Management of Congestive Heart Failure 
via Telehealth.   
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The program provided nursing telephone support to patients with CHF in combination with 
family physicians and other health care providers.  The program was carried out in rural and 
urban environments and had a rigorous research design for evaluation purposes.  
 
The program goals were to:  

• Demonstrate effective coordination and integration of health care providers to manage 
CHF via telehalth  

• Demonstrate decreased health care usage (ER utilization, days of stay, re-admission 
rates) 

• Demonstrate improved health outcomes/patient satisfaction  
• Demonstrate patient acceptance of telehealth as means of access 
• To carry-out an effective collaborative evaluation of the initiative  

 
Target Population 
The target population was patients in Winnipeg and Central RHA with CHF whom were 
nominated by the 83 participating family physicians in the project.  

 
To qualify for the project patients needed to:  

• Have congestive heart failure  
• Be over 40 years of age 
• Be functionally able to handle home telemonitoring and telephone triage (no significant 

visual, cognitive and physical impairments, or no rotary dial telephones)  
• Speak English 

 
Health Care Services Delivered 
In-home monitoring equipment was provided to one-third of the participants, one-third of the 
participants received usual care (no intervention by Health Links-Info Santé) and one-third 
received care from the telehealth nurses (no in-home monitoring equipment)  

 
The weekly monitoring schedule was:  

• Monday and Friday surveys (weight and blood pressure) 
• Wednesday survey (biological measurements, symptom assessment (breathing/cough, 

swelling, fatigue and chest pain or discomfort) 
• Monthly survey (medication concerns and compliance, diet and fluid intake, and geriatric 

depression scale) 
 
Patient Critieria for Service Provision 
Family physicians nominated suitable candidates using the criteria outlined in the target 
population section. 
 
Integration within Healthcare Systems 
The preliminary evaluation results were such that ongoing funding has been provided to 
continue the initiative with the initial patients. Additional funding is being sought to expand the 
program to other patients with CHF and to patients with other chronic diseases (e.g. diabetes)  
 
(Barb Wasilewski-for Roberta Vyse, Manitoba Health & Health Living, Winniepeg, MB: personal 
communication, 2008 Sept.) 
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Central Regional Health Authority 
Home Telehealth Program 
Yes 
 
Target Population 
Patients with renal failure, COPD, diabetes, CHF, pre-eclampsia, and/or hypertension are 
targeted  
 
Health Care Services Delivered 
No information available 
 
Patient Criteria for Service Provision 
Clients are referred to the Home Care for Telehealth program by a family physician and usually 
suffer from multiple health problems.  The client must have the mental capacity to work with the 
monitoring equipment.  By having clients on the monitors, they become more aware of their 
health problems and are given tools to manage their health.  The client is "seen" daily per 
computer program. If changes are required (e.g. medication), they can be done by phone.  
Hence, clinic and ER visits are decreased.   
 
Integration within Healthcare Systems 
A program expansion in the health plan has been requested.  The current equipment needs 
updating, and client care may be enhanced with more units available throughout the region. 
 
(Jan Marie Graham, Central Regional Health Authority, Southport, MB: personal 
communication, 2008 Sept.) 
 
Ontario 
 
University of Ottawa Heart Institute (UOHI) 
 
Home Telehealth Program 
The UOHI hosts one of the largest telehome monitoring (THM) program in Canada, serving 
cardiac patients in the Champlain Local Health Integrated Networks (LHINs) in Ontario, 
Northern Ontario, Western Quebec, and throughout Canada.  Over 400 patients have been 
followed since the start of the program in 2005. 
 
Target Population 
The target population includes HF patients with one readmission in one month or two 
readmissions in six months, de novo heart failure patients, patients recovering from cardiac 
surgery, patients requiring vital sign and/or arrhythmia monitoring, and cardiac patients with co-
morbidities such as diabetes and hypertension.   
 
In summary, any cardiac patient requiring frequent monitoring or trending of information to 
facilitate optimal clinical management is eligible. 
 
Health Services Delivered 
Cardiac clinical applications include:  monitoring of fluid status, medication management, vital 
sign and arrhythmia monitoring, risk factor education, self-care education, and caregiver 
support.   
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Administrative and management applications include: coordination of care, care integration 
using other technologies, such as telemedicine and interactive voice response (IVR) follow-up 
and timely communication of patient data to primary care physicians and specialists.  
Telemedicine tends to be real time; THM may be either synchronous /asynchronous; IVR can 
be both, but tends to be more asynchronous. 
 
Patient Criteria for Service Provision 
See target population for inclusion criteria.   Home care visits are not provided. Patients install 
the monitor in their own home and return by bus. Therefore, access to care is assured to remote 
rural and urban areas.  Physician and non-physician referrals are accepted. 
 
Integration within Health Care Systems 
A Regional Cardiac Telehome Monitoring program for the Champlain LHINs is being 
implemented by having community partners identify patients and deploy monitors to these 
patients, who send their transmissions to the UOHI for follow-up.  Three community centres are 
completed, and new communities will be added as funding becomes available. 
 
Notes 
The province is pilot-testing the use of home monitoring in family practice settings.  In the 
Champlain LHIN, a model that uses home monitoring during the acute phase and then moves 
cardiac patients to IVR (automated calling) will be brought forth.  There is interest from family 
health teams (primary care physicians) regarding the IVR being explored.   
 
(Christine Struthers, University of Ottawa Institute, Ottawa, ON: personal communication, 2008 
Jan.) 
 
Ministry of Health and Long-Term Care 
 
Home Telehealth Program 
Telehomecare is available in a limited Phase One Program in Ontario.  The Phase One 
Program is deploying Telehomecare to 600 patients from six Family Health Teams (FHTs), 
working in collaboration with Community Care Access Centres (CCACs).  Implementation of the 
Program began recently and is expected to run until October 2008.  The results of the Phase 
One Program will inform ministry decision-making about future expansion of Telehomecare. 
 
Target Population 
The Telehomecare Phase One Program is for chronic disease management patients with 
COPD and/or CHF.  Diabetes may be included if there are insufficient patients identified for 
participation in the Phase One Program. 
 
Health Services Delivered 
Based on a collaborative model of care delivery that integrates the services of multiple providers 
focusing on the needs of the patient and the patient’s capacity to self-care: 

•     FHTs will play a key role in collaboration with local CCACs  
 

A specialized Telehomecare registered nurse (RH) based in the FHT will: 
•    Conduct the selection and eligibility assessment of patients 
•    Provide patient education 
•    Remotely monitor patients’ clinical status•     
•    Follow established clinical guidelines and protocols for COPD and CHF in consultation 

with the primary care practitioner responsible for the overall care of the patient.  
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Patients use devices such as: Blood Pressure Monitor, Stethoscope, Heart Rate Monitor, Peak 
Flow Meter, Pulse Oximeter, Breath Sound Auscultation, and Weight Scale to monitor their 
condition and readings are transmitted daily to a server and reviewed by the Telehomecare RN. 
 Live videoconferencing capability for conducting remote visits will also be provided to a subset 
of patients that would benefit from this functionality (e.g., isolated patients).  
 
The Phase One Program is a time-limited intervention designed to enhance patient self-
management skills and improve patient health status 

 
 
Patient Criteria for Service Provision 
The Phase One Program is currently using the following criteria for patient enrollment (for which 
we would expect to see significant benefit from Telehomecare): 
  
Patients of the Family Health Team who: 

1. are over 18 years of age 
2. have an established diagnosis of COPD or CHF 
3. require regular monitoring of their condition by a health practitioner 
4. have had at least one emergency room visit or a hospital admission in the last year 

related to COPD or CHF 
5. have their Primary Care Practitioner’s approval for admission 
6. are willing to participate in the Telehomecare Program 
7. are capable of learning and understanding instructions or has a caregiver who is 

 capable 
8. live in a residential setting with a telephone line 

 
FHTs have generally been using their electronic medical records to identify prospective patients 
meeting the eligibility criteria. 
 
Integration within Health Care Systems 
Integration strategies are currently under development as part of the Telehomecare Phase One 
Program 
 
(Vytas Mickevicius, Ministry of Health and Long-Term Care, Toronto, ON: personal 
communication, 2008 Jan.) 
 
North Simcoe Muskoka21 
 
Home Telehealth Program 
A home telehealth program, "Aging at Home", is in operation. 
 
Target Population 
Patients in North Simcoe Muskoka with chronic diseases. 
 
Health Services Delivered 
A system, Re-ACT, uses wireless technology to regularly monitor blood pressure, pulse, weight 
blood glucose and blood oxygen. 
 
Patient Criteria for Service Provision 
See target population. 
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Integration within Health Care Systems 
The program will increase the patient's access to the health care system and to education 
programs and health information. 
 
Notes 
The home telehealth program is funded by the North Simcoe Muskoka-Local Health Integration 
Network and is a partnership among the North Simcoe Muskoka Community Care Access 
Centre, We Care Home Health Services and Healthanywhere, a division of Igeacare.  
 
Quebec 
 
Home Telehealth Program 
Yes 
 
Target Population 
Patients with chronic diseases, specifically heart disease, diabetes, and high blood pressure. 
 
Health Services Delivered 
The home telehealth services delivered are primarily asynchronous. 
 
Patient Criteria for Service Provision 
Each RHA is responsible for developing patient criteria for service provision for its population. 
 
Integration within Health Care Systems 
Each RHA is responsible for developing integration strategies within the health region. 
 
Notes  
• Four integrated university health networks (réseaux universitaires intégrés de santé-RUIS) 

were created in 2003 to contribute to the improvement of the population health in the Quebec 
regions by ensuring specialized and highly specialized services as to close to home as 
possible.  One avenue is through the development of telehealth services.348,349 

 
(Christian-Marc Lanouette, Ministère de la Santé et des Services sociaux, Quebec City, QC: 
personal communication, 2008 Mar.) 
 
New Brunswick20 
 
Extra Mural Program in River Valley Health 
 
Home Telehealth Program 
A provincial telehomecare demonstrator project called EMPcare@home was established in the 
Extra Mural Program in River Valley Health in 2005.   
 
Target Population 
Patients with CHF and/or COPD and a higher level of previous hospital admission, or who 
require more than one professional home care visit per week are the focus; however, patients 
with other conditions, such as diabetes and hypertension are also eligible. 
 
Health Services Delivered 
Through a competitive request for proposal (RFP) in 2004-05, a home monitoring system that 
works on Plain old telephone service (POTS) technology was selected to monitor a patient’s 
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weight, temperature, blood pressure, pulse, oxygen levels, and is equipped with customizable 
pre-recorded messages that ask the patient a series of subjective questions about their 
condition. Clinical graphical trend reports are automatically generated to support patient triage. 
This asynchronous telemonitoring solution does not require the use of a live video component. 
The home monitoring system is also designed to accept information from other diagnostic 
peripherals, such as a blood glucose monitor and electrocardiogram. 
 
Patient Criteria for Service Provision 
Patients selected for the project must have been eligible for the Extra Mural program services 
as per existing program criteria.   
 
Integration within Health Care Systems 
All EMP staff (nurses, dieticians, reparatory therapists in particular) use EMPcare@home as an 
integral component of their care delivery model (as opposed to a centralized telehomecare 
nurse model). All patients referred to EMP are assessed for their eligibility to receive this 
service.  
 
Engagement of family physicians was accomplished through education sessions about the 
project, mail-outs, one on one interviews and distribution of program flyers.   
 
Notes 
� EMPcare@home was defined as a disease management approach to patient care with 

chronic disease, enabled by telehomecare.  
 

� In November 2006, the Canadian Health Informatics Association presented the 
Implementation Team Co-Chairs for the EMPcare@home Initiative with the 2006 national 
award for Innovation in the Adoption of Health Informatics.  

 
� In 2006, the Canadian Home Care Association named the EMPcare@home Initiative a 

National Leading Practice.  
 

� In 2007, CCHSA accreditation team cited EMPcare@home as a national leading practice as 
part of the RVH Final Accreditation Report.  

 
� Project Partners: River Valley Health; Department of Health; Atlantic Canada Opportunities 

Agency; Pfizer Canada; Medavie Blue Cross; Business New Brunswick.  
 
• Contacts:  
� Chris DeJong, Administrative Director, EMP, RVH 
� Valerie Hagerman, Regional Director, Telehealth, RVH  

 
Atlantic Health Sciences Corporation 
 
Home Telehealth Program350 
Post Cardiac Surgery Home Monitoring Program   
 
Target Population 
Patients whom have been discharged home anywhere in New Brunswick, Nova Scotia or Prince 
Edward Island following cardiac surgery at the New Brunswick Heart Center (NBHC) are the 
target population.   
 



Home Telehealth for Chronic Disease Management A-182

Health Services Delivered 
This program facilitates 7 X 24 hour access for patients in their home to clinical specialists 
within the NBHC during their early discharge recovery phase. Currently using a usual phone line 
or POTS real-time video interactions for remote incision line/wound management and virtual 
patient assessments are conducted daily with these patients using this home monitoring 
technology.   
 
Patients transmit their blood pressure, oxygen saturation, and real-time heart rate and rhythm to 
a nurse at the Heart Centre for review.  During after hours, an on-call system is set up whereby 
the patients initiate a page via voicemail. The RN contacts the patients by videophone and, if 
determined necessary, the patients then send their vital signs as per the usual daily call. This 
information is transmitted to the central station at the NBHC and within minutes is electronically 
faxed to the nurse’s home. The RN visually sees them as well as their vitals and determines 
what intervention, if any, is to occur. If an emergency room visit is required, the RN will call and 
send the infomation required to the patients’ local emergency rooms. The goal is to address 
clinical presentations prior to them becoming urgent or emergent. 
 
Patient Criteria for Service Provision 
Patients residing in New Brunswick, Nova Scotia or Prince Edward Island, who underwent 
cardiac surgery in New Brunswick, are eligible.   
 
Integration within Health Care Systems 
The telehealth nurse liaises with an interprovincial emergency room staff, family physicians, 
community services, and cardiac surgeons, as appropriate, to facilitate the treatment and 
detection of clinical presentations, such as atrial fibrillation, failure and wound infections.   
 
Notes 
• The home monitoring program is the longest running home telehealth program in North 

America, celebrating its tenth year in 2008. 
• It is also unique to North America and has been recognized as such with numerous awards for 

Innovation and Best Practice. 
 
(Krisan Palmer, Atlantic Health Sciences Corporation, St. John, NB: personal communication, 
2008 Aug.) 
 
Telemonitoring Diabetes Program-Atlantic Health Sciences Corporation 
 
Home Telehealth Program 
 
In 2004, AHSC partnered to develop a regional diabetes e-learning portal to investigate their 
research hypothesis of whether patients would demonstrate as good as or better HBAIC results 
after receiving education and support on-line using the ROAM Anyware Group Portal, as those 
patients seen face to face in clinics. 
 
Initial evaluation feedback from those piloted within a group of Gestational Diabetics, led to 
further development recommendations from motivational therapists and specialists in Chronic 
Disease Management. Results to date are showing that patients are receiving as good as 
results. The goal is to continue refinement in conjunction with the partnering Ontario hospital 
site and the local New Brunswick Anyware Group so as to deliver the best possible product to 
the patient.  
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Target Population 
Any patient who receives a referral to Diabetic Education and Nursing Support can choose to 
come in to the clinic or utilize the web portal or both. 
 
Health Services Delivered 
A web portal that contains up-to-date education material relating to nutrition, exercise and 
footcare was developed and is currently maintained.  Voice-over powerpoint presentations on 
this topic prepared by clinical specialists can be readily accessed.  Moreover, nurses, dieticians 
and pharmacists may monitor and review individual patient information, such as activity levels, 
blood glucose, weight and blood pressure, entered from the patient’s home (or community) 
computer.  Once the patient has been set up with this capability, out–of-range values 
established for each individual are flagged, and clinicians are able to respond in a timely fashion 
by a telephone follow-up.  Links to other websites deemed accurate and appropriate are also 
found on this portal. 
 
Patient Criteria for Service Provision 
Physician referrals, are accepted, and patients must have access to a computer. 
 
Integration within Health Care Systems 
This portal has become an integral point-of-care for patient care delivery within the existing and 
longstanding Diabetic Teaching Clinic. 
 
(Krisan Palmer, Atlantic Health Sciences Corporation, St. John, NB: personal communication, 
2008 Sep.) 
 
Telediabetes Monitoring Initiative-River Valley Health 
 
Home Telehealth Program  
In June 2008, River Valley Health (Regional Health Authority 3) and its project partners 
launched a telediabetes monitoring initiative within two diabetic clinics and one First Nation 
Community within Health Region 3, Province of New Brunswick.   
 
Target Population/ Patient Criteria for Service Provision  

            The first 60 patients have been selected according to the following mandatory selection criteria:   
• Adult patients (18 years of age or older)  
• Diagnosis of Type 1 or Type 2 diabetes  
• Patient’s HgAIc equal to or greater than 7  
• Diabetes treatment may be medication and/or lifestyle usual careled.   
• Registered as a patient receiving diabetes services from three sites involved. 
• Patient provided written consent to receive telediabetes monitoring service 
• Patient signs RVH equipment loan agreement for telemonitoring technology provided for 

their care 
• Patient has access to POTS and/or wireless service 
• Patient agrees to use Life Scan Glucose Monitor (provided to them) for duration of 

project 
• Patients are able to use technology 

 
Health Services Delivered  
The Home Telemonitoring System selected for this initiative provides each patient with a six 
month telemonitoring service. Patients and health professionals have access to data to 
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effectively monitor critical patient physiological data, including blood pressure and blood glucose 
via Bluetooth technology combined with cellular and/or POTS. All devices and data archive 
facilities have met prevailing medical device licensing, privacy and ISO certification standards 
required in Canada.  
 
Data are transmitted to a secure central storage server that can be accessed by health 
professionals for analysis and timely intervention.  The data can also be accessed by the patient 
themselves for the purpose of self-management; thus, empowering them to take usual care and 
to take a more active role in the management of their own health.  The system also enables 
approved family members to access data, allowing them to become part of the health care team 
and to benefit from reduced anxiety stemming from the stress of caring for loved ones living with 
chronic illness. In addition to having access to data on a secure web site, voice automated 
telephone technology automatically alerts patients and health professionals if a reading is 
outside normal range and requires immediate attention.    
 
Integration within Health Care Systems  
The project has been implemented in three of the 15 diabetic clinics in Health Region 3, NB 
located in Community Health Centres, hospitals and First Nation Community health centres.  
Project staff for this telemonitoring initiative is diabetic nurse educators and dieticians who are 
responsible for the diabetic clinic services in their facility.  Family physicians serve on the 
Project Steering Committee and an Endocrinologist serves as a medical advisor.  Faculty from 
the University of New Brunswick and their third-year university nursing students are providing 
additional support for the First Nation community site implementation.  Should the third-party 
evaluation of this project be deemed successful, the intent is to expand this service to additional 
diabetic clinics in the region.  
 
Notes  
• Project partners are River Valley Health; First Nations and Inuit Health Branch, Health 

Canada; Oromocto First Nation; Aboriginal Diabetes Initiative, Union of New Brunswick 
Indians; Faculty of Nursing, University of New Brunswick; National Research Council, 
Fredericton, NB. 

 
• Project Rationale is regular self-monitoring of blood glucose combined with appropriate action 

to readings thought to be paramount to usual careling HgA1c levels.  Reducing HgAIC levels 
are a recognized indicator of success in diabetes disease management initiatives. Based on 
large prospective population-based studies, every 1% reduction in the HgA1c will decrease:  

• diabetic eye complications by 35%  
• diabetic kidney disease by 33%  
• nerve damage by 40%  
• heart disease by 16% 
• all diabetes related deaths by 25% 
• amputations by 50%  

 
• Contacts:  

• Valerie Hagerman, Regional Director, Telehealth, RVH  
• Susan Lockhart, Diabetic Nurse Educator, Upper River Valley Hospital, RVH 
• Shirley Moffatt, Nurse Manager and Diabetic Nurse Educator, McAdam Health Centre, 

 RVH  
• Shelley Frances, Aboriginal Diabetes Initiative, Union of New Brunswick Indians  
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(Valerie Hagerman, River Valley Health, Frederiction, NB: personal communication, 2008 Aug.) 
 
Atlantic Health Sciences Corporation & Capital District Health Authority 
 
Home Telehealth Program 
A STARTEL research study in Atlantic Health Sciences Corporation (Region 2) is underway in 
conjunction with Capital District Health Authority in Nova Scotia for patients with CHF. 
 
Target Population 
Patients diagnosed with CHF are eligible in order to decrease their health utilization reaccess 
and improve their quality of life. 
 
Health Services Delivered 
Patients are provided with a home monitoring device that enables them to transmit their weight, 
blood pressure and heart rate to clinicians on a daily basis for one year. This information is 
reviewed daily and unscheduled calls to the patient are made as well as the established 
biweekly scheduled call depending on the information.  All recruited patients are randomized to 
either the usual care group (i.e.  usual care) or the intervention group (i.e. telehealth).  
Subsequently, the telehealth arm is further randomized into two groups: video or non-video. 
 
Patient Criteria for Service Provision 
Research inclusion and exclusion criteria were specifically designed for this initiative. 
 
Integration within Health Care Systems 
Upon completion of the research phase and if a positive evaluation is obtained, the intention is 
to transition from a project to an integral part of our program delivery, as per our post-cardiac 
home telehealth surgery program.   
 
(Krisan Palmer, Atlantic Health Sciences Corporation, St. John, NB: personal communication, 
2008 Aug.) 
 
Nova Scotia 
 
Home Telehealth Program 
Currently, there are no home telehealth programs available in the province. A yearlong 
research/pilot project using home telehealth for the treatment of HF patients in Nova Scotia just 
began. This project is being done in collaboration with Atlantic Health Sciences Corporation, 
Region 2 in Saint John, New Brunswick.   
 
Target Population 
HF specialty care is provided to patients with a diagnosis of heart failure who may have difficulty 
with access to care. Patients will be enrolled for a period of one year.  
 
Health Services Delivered 
Patients take their weight, heart rate and blood pressure on a daily basis, and this information is 
automatically downloaded to the central provider stations at the Capital District Health Authority 
for monitoring and trending. Also, patients undergo a bi-weekly scheduled and structured 
interactive telehealth visit to assess the patient’s heart failure clinical status. This live interactive 
telehealth visit has been further broken down into two groups. Half of the patients who receive 
home telehealth for heart failure will be receiving home units with video and audio interactive 
capability, while the other half of the units will be strictly used for monitoring and the interactive 
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visit with the patient will take place by using the telephone.  At any time, should their condition 
necessitate, an unscheduled telehealth visit may occur.  
 
Patient Criteria for Service Provision 
This is a new research project under the direction of Dr. Jonathan Howlett at the Capital District 
Health Authority. Inclusion and exclusion criteria were developed to identify the patient 
population.  
 
The initial target population includes patients who currently receive heart failure specialty care 
within the Halifax Infirmary Heart Function Clinic and who may also be new admissions or 
frequent flyers, diagnosed with heart failure on the cardiology units. In 2008, the Capital District 
Health Authority plans to reach out to other jurisdictions in Nova Scotia to enrol patients who 
may have difficulty with access to heart failure specialty care by working in conjunction with 
primary care physicians and cardiologists throughout the province.  
 
Interested participants are brought in to the Halifax Infirmary for an initial face-to-face visit and a 
detailed heart failure care plan will be provided for them.  
 
Integration within Health Care Systems 
At the Capital District Health Authority, home telehealth will be integrated into the health care 
system as another method of delivering HF specialty care from the heart function clinic at the 
RHA.  
 
(Michelle Currie, QEII Health Sciences Centre, Halifax, NS: personal communication, 2008 
Jan.) 
 
Prince Edward Island 
 
Home Telehealth Program 
A telehome care program does exist, but it is only offered within one home care region in the 
province. 
 
Target Population 
The target population has mostly been seniors (≥ 65 years old) although there is no restriction 
on the age limit.  Some of the diagnoses include palliative care, hypertension, depression, 
COPD, asthma, post-myocardial infarction, post-cerebral artery, and diabetes. 
 
Health Services Delivered 
The service provided is a video monitoring unit that is manufactured by American Telecare.  
Clients and health care providers are able to see each other, and vital signs, such as blood 
pressure, pulse, oxygen saturation monitor, and heart and lung sounds are monitored.   
 
Patient Criteria for Service Provision 
The telehome care program’s initial objective was to provide the patient and their family with the 
opportunity for the patient to die at home with dignity and with the least amount of medical and 
social stress possible.   
 
Integration within Health Care Systems 
At present there are no integration strategies.  TeleHomeCare is a permanent program in the 
province’s home care service delivery. 
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Notes 
When the program began in 2000, it was a pilot project focusing only on palliative care.  Since 
then, it has evolved and has been incorporated into the province’s home care program to serve 
a broader range of clients. 
 
(Virginia Ferris, Department of Health-Home Care, O’Leary, PE: personal communication, 2008 
Feb.) 
 
Newfoundland & Labrador 
 
Home Telehealth Program 
No 
 
Notes 
The province has developed a Telehealth Strategic Plan and Home telehealth is one of the 5 
strategies identified. A needs assessment and scoping phase for home telehealth will be taking 
place in early 2008 for three to four months, that will engage all the RHAs and key stakeholders 
to determine the needs, criteria, direction, and anticipated costs of implementation for home 
telehealth in the province. 
 
(Cindy Mosher, CADTH, St.John’s, NL: personal communication, 2008 Jan.) 
 
Northwest Territories 
 
Home Telehealth Program 
No 
 
Notes 
A nurse call center (telecare) is available to the public for all services applicable.  In the current 
setting, the nurse phone support lines are not usually considered as home telehealth.  There no 
plans to establish a home telehealth program in the territory in the next three years. 
 
(Ashley Geraghty, Telehealth Services, Yellowknife, NWT: personal communication, 2008 Jan.) 
 
Yukon 
 
Home Telehealth Program 
No 
 
Notes 
There is a territorial-wide telehealth network with stations located in the health centres and care 
facilities in all the small communities.  This setting allows for communication on client issues 
and staff training, as well as discharge planning and follow-up from Whitehorse.  
 
(Liris Smith, Continuing Care, YTG, Whitehorse, Yukon: personal communication, 2008 Jan.) 
 
Nunavut 
 
Home Telehealth Program 
No 
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Notes 
A telehealth network in Nunavut provides all communities in the territory with an array of health 
care services, social programs, and other services through teleconferencing both within and 
outside the territory.351 
  
(Gogi Greeley, Department of Health and Social Services, Iqaluit, Nunavut: personal 
communication, 2008, Aug.) 
 




