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Categories of HealthCare Communications 
and Ubiquitous Computing

uRemote provision of care
u Intra-organizational wireless infrastructure
u Inter-organizational clinical data exchange



Types of Remote Provision of Care

uRoutine transactions
– Treating an acute outpatient condition 
– Refilling a prescription

uMonitoring chronic disease
– Congestive heart failure
– Diabetes
– Hypertension

uMonitoring an acute episode
– Postoperative care

uAccessing a specialist
– Primary diagnosis
– Second opinion







Telemonitoring System





Tele-Dermatology Trial Results

uDermatologists are at least 3 times as 
efficient providing teleconsultations as they 
are in the office

u Supporting evidence from patients
– Achieved symptom relieve twice as fast with 

teledermatology consult
– Scored 4.6 (1-5) on comfort with teledermatology 

process



Home Visit Frequency

uAverage  number of home visits to number of days in 
telemonitor nursing care:  

uAverage  number of home visits to number of days in 
standard home care (control) :  

19 0 18.21
Visit
Frequency

Valid Missing
N

Mean

36 0 27.42
Visit
Frequency

Valid Missing
N

Mean



Care Impact of eConsults

u Diagnosis changed in 5% of cases
u Care plan changes discussed in 85% of cases

– New chemotherapy  regimen recommended - 67%
– Other medical regimen & surgery discussed - 17%
– Radiation therapy suggested - 13%
– Termination of drugs recommended - 3%
– Drug dosage change suggested- 3%



Blood Pressure Monitors

Wrist Tech

Pros:  relatively wearable.  Almost inconspicuous.
Cons:  no communication interface



Glucose Sensors

Cygnus GlucoWatch

Pros:  wearable design

Cons: does not yet substitute for blood glucose monitoring. No 
communications capability



Handheld Devices:  More Functionality, Faster 
Data Exchange and Smaller Form Factors

Mobile Phones Embedded Digital Cameras
& Multimedia

PDAs / Smart Phones



The Living Room is a Possible Platform

X-Box Communication via the TVSony Play Station

TIVO Wireless
Broadband



Business Models

u Treating an acute outpatient condition 
– Substitute visit reimbursement
– Service differentiator

u Monitoring chronic disease
– Insurer reimbursement
– Efficient use of fixed assets
– Staff productivity

u Monitoring early discharge
– Efficient use of fixed investments
– Per case reimbursement

u Accessing a specialist
– Direct to consumer market
– Corporation retainer/benefit
– Insurer reimbursement



Types of Intra-Organizational 
Wireless Applications

uWorkstation extenders
– Access information
– Perform transactions

u Staff communications
– Cellular phone/walkie-talkie
– Instant messaging

uEquipment/staff/patient tracking



Number of Communication Events in 
1 hr on 3 Different MGH Units

352036Outgoing-
Comm. to unit 
nurses

321433Outgoing-
Overhead pages

10517Incoming- Nurse 
calls from 
patients

592129Incoming- Phone 
calls

Ellison 10White 8Ellison 7



Potential “Lost” Equipment Savings

 
Item Total 

number 
in use 

 Cost/unit  Current 
Loss Rate 

% 

 Annual 
Cost of 

Current 
Loss Rate  

Target 
Loss 

Rate % 

 Potential Annual 
Savings  

Transmitters 227  $     1,600 9%      $32,000 0%  $        32,000 
Pacers 99  $     4,400 36%  $58,400 5%  $      136,400 
12-lead cables 88  $     300 100%  $ 6,400 9%  $        24,000 
Defibrillators 146  $  9,520 1%  $9,520 0%  $          9,520 
Monitors 18  $13,310 6%  $13,310 0%  $        13,310 

      
Rental      

IV Pump rental @ 
$50/month 

300  $600 100%  $180,000 50%  $        90,000 

      
     $419,630   $      305,230 

 
 



Outcomes of PDA Pilot at 
BWH Medicine Clinic

u Reduced time locating patients
u Testing results available while on rounds 

which improved discharge
u Improved access to desktop computers
u Improved revenue 20%
u Time lag from service to computer charge 
u Input decreased by 21 days
u Improved data collection of ICD-9 codes



Requirements of Nursing 
Communications Device

u Smaller and lighter than most cell phones
u Wearable
u Can indicate unavailability and defer calls
u Can route calls for nurse call system directly to device
u Allow user to call other staff by name or role (as 

opposed to extension number)
u Long battery life
u Text message display, caller ID
u Earphone not required but able to use for private 

communication
u Can receive calls hands free
u Interrupts gently when a call comes through
u Can be cleaned and sterilized



Mobility – Putting the Pieces Together

Cellular
Market

Wi-Fi
Market

Healthcare
Market

802.11b
802.11a
802.11g
802.16
Bluetooth
Hot Spots
Zigbee

Point of care delivery
Charge capture – coding
E-prescriptions
Reducing medical errors

AT&T Wireless
Cingular
Verizon
Nextel
T-Mobile

Mobile Devices

PDAs
Tablet PCs
Smart Phones
Blackberry
RFID
BioMed Devices

Partners
Requirements

Ubiquitous wireless
-connectivity
Extending the clinical 
-portfolio





Partners IS Research Projects

u A trial of home-based monitoring in the care of congestive heart 
failure patients

u Electronic clinical messaging strategy at Partners
u Nursing communication: Analysis of needs and proposed solution
u The Partners handheld medical record
u Qualitative evaluation of the BWH medication system pre and post

barcode/eMAR
u What can we learn from consumer-oriented IT?
u Digital camera in a cellular phone: advancing home healthcare
u Use of an indoor tracking system to reduce or eliminate asset loss 
u IP telephony applications in health care
u The use of wireless devices and mobile access in an enterprise 

environment
u Real time collaboration: studying instant messaging technology and 

use cases in an enterprise setting


