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Research Questions 
1. What is the clinical effectiveness of electronic tracking technologies for 

monitoring of patients, staff, and caregivers in the health care or home care 

setting?  

2. What is the cost-effectiveness of electronic tracking technologies for 

monitoring of patients, staff, and caregivers in the health care or home care 

setting? 

3. What are the evidence-based guidelines regarding the use of electronic 

tracking technologies for monitoring of patients, staff, and caregivers in the 

health care or home care setting? 

Key Findings 
One systematic review and four non-randomized studies were identified regarding the 

clinical effectiveness of electronic tracking technologies for monitoring of patients, 

staff, and caregivers. 

Methods 
A focused search (with main concepts appearing in title or major subject heading) 

was conducted on key resources including PubMed, The Cochrane Library, University 

of York Centre for Reviews and Dissemination (CRD) databases, Canadian and major 

international health technology agencies, as well as a focused Internet search. No 

filters were applied to limit the retrieval by study type. A second broader search (with 

main concepts appearing in the title, abstract or subject heading) was also included. 

Methodological filters were applied to limit retrieval to health technology assessments, 

systematic reviews, meta-analyses, and guidelines. Where possible, retrieval was 

limited to the human population. The search was also limited to English language 

documents published between January 1, 2012 and February 23, 2017. Internet links 

were provided, where available. 

Selection Criteria 
One reviewer screened citations and selected studies based on the inclusion criteria 

presented in Table 1. 

Table 1:  Selection Criteria 

Population Patients, staff, and caregivers in the health care (including acute and long-term care) and home care setting 

Intervention Electronic tracking technologies (i.e., barcoding [1D and 2D], radiofrequency identification technology, real-
time location systems) 

Comparator Q1 and Q2: Alternative electronic patient identification systems; 
                    Manual tracking methods; 
                    No tracking 
Q3: No comparator 

Outcomes Q1: Clinical effectiveness (e.g., improved clinical outcomes, reduced time to treatment, length of stay, re           
       hospitalization rate, ICU admissions, quality of life, mortality (overall and treatment-related); 
       Harms (e.g., increased time to treatment due to technical errors) 
Q2: Cost-effectiveness outcomes (e.g., cost per quality-adjusted life year, cost per health benefit gained) 
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Table 1:  Selection Criteria 

Q3: Evidence-based guideline recommendations 

Study Designs Health technology assessments, systematic reviews, meta-analyses, randomized controlled trials, non-
randomized studies, economic evaluations, evidence-based guidelines 

 

Results 
Rapid Response reports are organized so that the higher quality evidence is 

presented first. Therefore, health technology assessment reports, systematic reviews, 

and meta-analyses are presented first. These are followed by randomized controlled 

trials, non-randomized studies, economic evaluations, and evidence-based 

guidelines.  

One systematic review and four non-randomized studies were identified regarding the 

clinical effectiveness of electronic tracking technologies for monitoring of patients, 

staff, and caregivers. No health technology assessments, meta-analyses, randomized 

controlled trials, economic evaluations, or evidence-based guidelines were identified. 

Additional references of potential interest are provided in the appendix. 

Health Technology Assessments 
No literature was identified. 

Systematic Reviews and Meta-analyses 
1. Dobson I, Doan Q, Hung G. A systematic review of patient tracking systems 

for use in the pediatric emergency department. J Emerg Med. 2013 
Jan;44(1):242-8.  
PubMed: PM22504083 

Randomized Controlled Trials 
No literature was identified. 

Non-Randomized Studies 
2. Fleiner T, Haussermann P, Mellone S, Zijlstra W. Sensor-based assessment 

of mobility-related behavior in dementia: feasibility and relevance in a hospital 

context. Int Psychogeriatr. 2016 Oct;28(10):1687-94.  

PubMed: PM27585706 

3. Fisher JA, Monahan T. Evaluation of real-time location systems in their 

hospital contexts. Int J Med Inform. 2012 Oct;81(10):705-12.  

PubMed: PM22857790 

4. Landau R, Werner S. Ethical aspects of using GPS for tracking people with 

dementia: recommendations for practice. Int Psychogeriatr. 2012 

Mar;24(3):358-66.  

PubMed: PM22014284 

 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=22504083&dopt=abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=27585706&dopt=abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=22857790&dopt=abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=22014284&dopt=abstract
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5. Okoniewska B, Graham A, Gavrilova M, Wah D, Gilgen J, Coke J, et al. 

Multidimensional evaluation of a radio frequency identification wi-fi location 

tracking system in an acute-care hospital setting. J Am Med Inform Assoc. 

2012 Jul;19(4):674-9. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3384113 

PubMed: PM22298566 

 

Economic Evaluations 
No literature was identified. 

Guidelines and Recommendations 
No literature was identified.   

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3384113
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=22298566&dopt=abstract
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Appendix — Further Information 
Previous CADTH Reports 

6. GPS locator devices for people with dementia [Internet]. Ottawa (ON): 
CADTH; 2016 Aug. [cited 2017 Feb 28]. (CADTH issues in emerging health 
technologies; no issue 147). Available 
from:https://www.cadth.ca/sites/default/files/pdf/EH0042_GPS_locator_device
s_for_people_with_dementia.pdf 
 

   

Non-Randomized Studies – Alternate Outcomes 
7. Marchand-Maillet F, Debes C, Garnier F, Dufeu N, Sciard D, Beaussier M. 

Accuracy of patient's turnover time prediction using RFID technology in an 

academic ambulatory surgery center. J Med Syst. 2015 Feb;39(2):12.  

PubMed: PM25637542 

Computer Simulation Study 
8. Shim SJ, Kumar A, Jiao R. Using a Radiofrequency Identification System for 

Improving the Patient Discharge Process: A Simulation Study. J Med Pract 

Manage. 2016 May;31(6):383-7.  

PubMed: PM27443064 

Review Articles 
9. Real-Time Location System Tracks Staff, Patients, and Equipment, Reducing 

Costs, Improving Infection Control and Room Turnaround, and Generating 
High Satisfaction. AHRQ. 2014 https://innovations.ahrq.gov/profiles/real-time-
location-system-tracks-staff-patients-and-equipment-reducing-costs-improving 
 

10. Yao W, Chu CH, Li Z. The adoption and implementation of RFID technologies 

in healthcare: a literature review. J Med Syst. 2012 Dec;36(6):3507-25.  

PubMed: PM22009254 

Additional References 
11. Burns E. Search Business Analytics [Internet].  A real-time indoor tracking 

system and analytics software help Florida Hospital combine nurse location 
data with patient records for analysis.; 2015 Oct 13 [cited 2017 Feb 28]. 
Available from: 
http://searchbusinessanalytics.techtarget.com/feature/Hospitals-indoor-
tracking-system-improves-patient-care 

12. Pasupathy KS, Hellmich TR. How RFID technology improves hospital care 
[Internet]. Brighton (MA): Harvard Business Review; 2015 Dec 31. [cited 2017 
Feb 28]. Available from: https://hbr.org/2015/12/how-rfid-technology-improves-
hospital-care 

 

13. Kushnir A, Chulsky E, Rubin R, Zohar D, Barak S. The virtual neonate in The 

Neonatal Intensive Care Unit: when twin number three adds up to error not 

imagination. Int J Med Inform. 2014 Sep;83(9):683-90.  

PubMed: PM24986322 

https://www.cadth.ca/sites/default/files/pdf/EH0042_GPS_locator_devices_for_people_with_dementia.pdf
https://www.cadth.ca/sites/default/files/pdf/EH0042_GPS_locator_devices_for_people_with_dementia.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=25637542&dopt=abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=27443064&dopt=abstract
https://innovations.ahrq.gov/profiles/real-time-location-system-tracks-staff-patients-and-equipment-reducing-costs-improving
https://innovations.ahrq.gov/profiles/real-time-location-system-tracks-staff-patients-and-equipment-reducing-costs-improving
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=22009254&dopt=abstract
http://searchbusinessanalytics.techtarget.com/feature/Hospitals-indoor-tracking-system-improves-patient-care
http://searchbusinessanalytics.techtarget.com/feature/Hospitals-indoor-tracking-system-improves-patient-care
https://hbr.org/2015/12/how-rfid-technology-improves-hospital-care
https://hbr.org/2015/12/how-rfid-technology-improves-hospital-care
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=24986322&dopt=abstract
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14. Rodionov D, Kolev G, Bushminkin K. A hybrid localization technique for patient 

tracking. Conf Proc IEEE Eng Med Biol Soc. 2013;2013:6728-31.  

PubMed: PM24111287 

 

15. Saito Y, Suzuki R, Torikai K, Hasegawa T, Sakamaki T. Efficiency and safety 

of new radiofrequency identification system in a hospital. Stud Health Technol 

Inform. 2013;192:1032.  

PubMed: PM23920806 

16. Vuong NK, Goh SG, Chan S, Lau CT. A mobile-health application to detect 

wandering patterns of elderly people in home environment. Conf Proc IEEE 

Eng Med Biol Soc. 2013;2013:6748-51.  

PubMed: PM24111292 

17. Kamel Boulos MN, Berry G. Real-time locating systems (RTLS) in healthcare: 
a condensed primer. Int J Health Geogr. 2012 Jun 28;11:25. Available from: 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3408320 
PubMed: PM22741760 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=24111287&dopt=abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=23920806&dopt=abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=24111292&dopt=abstract
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3408320
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=22741760&dopt=abstract

