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Objectives 
• Improved health of 

patients
– Improved access to 

patient records
– Improved patient record 

quality
– Improved patient follow-

up & drug adherence
– Improved information 

for research and 
analyzing interventions

– Useful information for 
Zambian health 
administrators 

Patient files at UTH



Perinatal EMR System



Assessment
Clinics

• Dusty, congested
• Only 7 phones, VHF only option

Personnel
• No computer literacy
• Very stressed, high medical staff 

turn-over 

Telecommunications
• Weak landline infrastructure
• Congested 2.4GHz wireless 

segment

Electrical
• Inadequate electrical systems, no 

backup power, No lightening 
protection

• Poorly regulated grid (Frequent 
power outages) 

Chawama clinic MCH waiting room



Solution

• 5.8GHz Wireless backbone 
network / 2.4GHz Wireless in 
facilities

• Web-based applications

• Mixed Open Source/propietary 
platform

• Data center hosted by CIDRZ 
(NGO)

• Standard PCs on mobile carts
Cellular telephone tower with 
ZEPRS co-located equipment



Wireless WAN

• Co-located equipment 
and new towers

• 4 “hub” sites
• WAN: 45, 20, 10 

Mbps BBone
• LANs: Mostly 

wireless, some fiber + 
wireless.

• VoIP capability in all 
facilities

• Data center at CIDRZ
• Automated network 

monitoring Map of Lusaka showing wireless linksHigh sites and connected facilities in central Lusaka



Wireless LANs

• Full coverage

• Roaming, Wi-Fi 
Printing, VoIP

• Monitored and 
remotely 
manageable

• Standarized!!!



Data Center

•Web Apps

•DB, Mgmt, Security

•Email, DB backup

Data Storage Automated 
Backup

• Secured Internet connection
• Centralized wireless 

authentication

• Web-based e-mail server 
• Web application server

• Database server
• External RAID storage array
• Tape backup autoloader

• UPS & diesel generator



Network Monitoring

• Monitoring in Zambia 
and from abroad

• Automated e-mail & 
SMS alerts of 
equipment failure

• Automated 
performance & 
availability report 
generation



Software Platform

Platform Component Selected Solution 
Operating System Red Hat Enterprise (Srv) / Windows XP (Client)
Server Backup Arkeia Backup 5.2
Wireless Authentication AEGIS RADIUS Server 1.1.4
Relational Database MySQL 3.23 (4.1 now)

Web Application Server Tomcat 5 with Apache 2

E-mail Cyrus IMAP, Sendmail, SpamAssassin
E-mail Web Interface Squirrel Mail
Firewall SonicWALL (PIX now)
Client Anti-virus McAfee
E-mail Server Anti-virus AMaVIS



Status

ü Network fully functional, PCs installed in all clinics
ü Support staff trained 
ü Network monitoring and alert system in place
ü Four training centers established (two clinics, two at 

UTH); More than 800 medical personnel trained
ü Detailed medical record developed, approved and 

ready for beta deploy (March 14, 2005)
ü Referral application component operational in all 

clinics and at UTH
ü ART patient management operational in 8 clinics and 

UTH



Lessons Learned

A, B, C …



Q & A


