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Introduction

The World Health Organiza-
tion estimates that 57 coun-
tries in the developing world 

face a collective shortfall of 4.3 million 
health care workers. Thirty-six of these 
countries are in sub- Saharan Africa1 
and Malawi, a land-locked nation in 
southeastern Africa, exemplifies this 
shortage. Malawi has a population of 
approximately 14 million, and has only 
1.1 doctors and 56.4 nurses per 100,000 
people.2 Within Malawi, statistics con-
cerning geographic disparities in access 
to health services paint an even bleaker 
picture. In 2007, 50 percent of physi-
cians and 25 percent of nurses in Ma-
lawi were located in the four central 
hospitals, even though 87 percent of 
the population was living in rural ar-
eas.3 Infrastructural shortcomings that 
characterize developing economies are 
most severe in rural areas; thus, most 
Malawian hospitals serve populations 
that are distributed across large catch-
ment areas with patients who travel 
primarily by foot or bicycle.

In response to these infrastruc-
ture and geographic circumstances, 
many organizations supplement   
facility-based health services with 
community-based services. A sub-
stantial body of literature has dem-
onstrated the utility of community 
health workers (CHWs), locals re-
cruited from surrounding villages and 
trained to provide basic services and 
act as intermediaries between health 
care facilities and the community.4 
Some are employed but many are vol-

unteers; they are subsistence farmers, 
retired schoolteachers, and former and 
current patients — laypeople who have 
chosen to serve their communities. 
Although they can improve overall 
patient-clinician accessibility, they are 
often as disconnected from health fa-
cilities as the communities they serve. 
Great distances and a general lack of 
transportation limit CHW’s ability 
to obtain health care advice, distrib-
ute medical supplies, or access timely 
emergency services. 

Mobile telecommunications 
infrastructure
Although penetration of information 
communication technologies in Africa 
generally lags far behind the rest of the 
world, the continent has the highest 
rate of growth in mobile phone pen-
etration, increasing from 5 percent 
in 2003 to well over 30 percent pen-
etration in 2009.5 The International 
Telecommunications Union recently 
estimated that 93 percent of the popu-
lation of Malawi has access to mobile 
network, and 12.5 out of every 100 Ma-
lawians owns a phone.5

This explosive growth in mobile 
telephony is undergirded by several 
kinds of physical and human infra-
structure. Access to electricity is an of-

ten overlooked barrier to using mobile 
phones in Africa. Few Malawians have 
access to grid electricity in their homes 
and yet a majority of the population 
uses mobile phones at least occasion-
ally. The gap is explained by grass 
roots entrepreneurs that bring off-grid 
electricity to remote communities all 
over Malawi and the region, often by 
charging car batteries in cities, carrying 
them to villages, and connecting them 
to surge protectors which can charge 
many phones. Effectively distribut-
ing pre-paid airtime has also played a  

critical role in enabling mobile tele-
phony to spread. In Malawi over 99 
percent of mobile phone subscriptions 
are pre-paid5 and purchased from air-
time vendors that can be found in 
shops, sitting at plastic tables on street 
corners, or walking through streets, 
markets, and bus stops waiving packs 
of airtime vouchers.

Case Study,  
mHealth in Malawi
St. Gabriel’s is a rural hospital that 
provides care to over 250,000 Malawi-
ans, the majority of whom are subsis-
tence farmers living on less than one 
dollar per day, spread throughout a 
catchment area over 100 miles in di-
ameter. To provide services in the dif-

In the case study... a rural Malawian         
hospital saved an estimated total of 2,048 
worker hours and about $3,000 in motor-

cycle fuel over a four-month period. 
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ficult circumstances seen throughout 
Malawi and the region, St. Gabriel’s 
enlists several hundred CHWs to sup-
port antiretroviral treatment (ART), 
home-based care (HBC), and tuber-
culosis treatment (TB). These CHWs 
are coordinated by an HBC nurse 
and a TB coordinator who use a mo-
torbike to make regular trips from 
the hospital to villages. To improve 
communication between CHWs and 
hospital staff, the nonprofit organiza-
tion FrontlineSMS:Medic6 helped St. 
Gabriel’s set up a text message-based 
communication network utilizing the 
FrontlineSMS platform.

FrontlineSMS is a free, open-
source software platform that enables 
large-scale, short message service 
(SMS) communication. A computer 
running FrontlineSMS becomes a 
two-way text-messaging hub when it 
connects to the mobile phone network 
via a modem or a cell phone. To initi-
ate the program, a group of 75 CHWs 
at St. Gabriel’s Hospital were given 
Motorola Pebl cell phones. The HBC 
nurse led training sessions in Chichewa 
where groups of 10-15 CHWs were 
taught to use their phones and un-
derstand how the FrontlineSMS net-
work would operate. The hospital 
was equipped with a mobile-network 
connected laptop running the Front-
lineSMS software and hospital staff 
were trained to manage all communi-
cations within about two weeks. Dur-
ing the first four months of the pilot 
a total of 1,330 SMS messages were  
received at the central hub, spread 
across a number of use cases.7

Treatment adherence reports for 
TB and ART comprised 31.83 percent 
of all messages sent by CHWs. When-
ever a patient missed their appoint-
ment at the clinic, health staff sent a 
tracking request by SMS to a CHW 
responsible for the patient. The CHW 
would visit the patient at their home 
and report the patient’s status via SMS. 
Usually this return report included an 
expected return date, or a note ex-

plaining why the patient was unable to 
travel to the clinic (e.g. illness, death, 
or moved). This system increased the 
average number of monthly adherence 
reports from 25 to 67. Since the reports 
were no longer delivered by hand, the 
ART monitors saved approximately 
900 hours of transportation time. 

Before the pilot, the TB coordina-
tor reported that he was visiting sev-
enteen patients per week for adherence 
monitoring, requiring three trips ap-
proximately nine hours each. The SMS 
system enabled the TB coordinator to 
outsource these monitoring tasks to lo-
cal CHWs, saving the TB coordinator 
a total of 648 hours of transportation 
time.

Immediately after receiving 
phones, volunteers announced their 
ability to communicate with the hos-
pital to their respective village coun-
cils, and the village councils would in 
turn refer community members to the 
volunteers whenever need arose. Fre-
quently this involved reporting emer-
gencies to the hospital to coordinate 
transportation. 

The HBC nurse used symptom 
reports to triage and coordinate his 
home visits. This not only eliminated 
unnecessary check-in visits, but it also 
ensured that upon arrival the CHW 

would be available to direct him to 
the patient’s home (in a region where 
most homes lack formal addresses, the 
HBC nurse relied on CHWs to locate 
patients homes, and prior to SMS  
notification the HBC nurse’s visits 
were often fruitless because the CHW 
was in another village and unable to 
guide him). The HBC nurse estimated 
a time savings of 500 hours as a result 
of this triage system. 

Finally, the TB coordinator was 
providing care to 100 patients before 
the pilot, seeing seventeen per week as 

Community health workers at St. Gabriel’s Hospital in Malawi 
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sage service (SMS) platform 

used to expedite communica-

tion between hospitals and 

community health workers.  
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network equipped laptop 

running FrontlineSMS and 

text-enabled cell phones
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month trial in rural Malawi, 

saved 2,048 worker hours and 

$3,000 in fuel costs
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noted above. With the free time that 
he gained during the pilot, he was able 
manage care for more patients as well 
as work with CHWs to report TB as-
sociated symptoms via SMS. This 
SMS referral system enabled the pro-
gram to enroll an additional 100 pa-
tients, effectively doubling the size of 
the hospital’s TB treatment program. 

St. Gabriel’s provides basic medi-
cine kits for their CHWs to keep and 
use in the villages. Previously the kits 
were restocked quarterly and stock 
outs were common because the hos-
pital lacked information about which 
supplies needed to be replenished and 
where. When CHWs began using 
SMS to notify the hospital of stock 
outs, staff were able to deliver supplies 
during regular field visits. We did not 
measure a baseline of stock outs prior 
to the SMS program, but CHWs and 
the HBC nurse reported a qualita-
tive reduction in stock outs and the 
amount of time spent walking to the 
hospital to request necessary supplies.

Human scalability
In the case study above, a rural Ma-
lawian hospital saved an estimated to-
tal of 2,048 worker hours and about 
$3,000 in motorcycle fuel over a  
four-month period. This trend is appar-
ent in most of FrontlineSMS:Medic’s 
projects: saving time is perhaps the 
most valued consequence of com-
munication technologies for overbur-
dened health workers. Time efficiency 
aligns the agendas of frontline health 
workers and health system admin-
istrators, a chimeric and overlooked 
necessity in global health IT.8 Unfor-
tunately, most discussions of scalabil-
ity in the global health IT community 
still revolve around theoretical load 
bearing capacity (e.g. how many milli-
seconds slower would the page refresh 
be if the system contained one million 
patient records and needed to send 
ten thousand messages per day?). In 
contrast, we find that the proliferation 
and impact of health IT programs are 

more frequently limited by the speed 
and ease with which ordinary health 
workers can appropriate a new tech-
nology and make it useful in their  
local context. 

Ordinary CHWs usually pre-
fer learning from their peers, rather 
than asking questions of the medical 
hierarchy. These peers include other 
minimally trained health workers, 
family and friends, and vendors of 
electricity and airtime. Only about 
one in five of the St. Gabriel’s CHWs 
had used a mobile phone extensively 
prior to this program, yet they were 
well aware of low-cost mobile phones 
and SMS being used in their com-
munities. For tasks that were already 
common in the community, such as 
basic phone use, charging phones, 
using airtime, and sending SMS, we 
found that CHWs preferred to learn 
from their peers rather than the hos-
pital. This may be due to the difficulty 
of traveling to the hospital and/or  
due to a culture that de-emphasizes  
self-advocacy directed at people of 
a higher social position (i.e. hospi-
tal staff). Our experience with smart 
phones, Internet over the mobile 
phone network etc., is that CHWs 
have fewer opportunities to continue 
learning in their communities, so they 
often require more time and follow-up 
training from hospital staff. This extra 
training can offset the time savings 
described above. Potential initiators 

of mHealth programs should consider 
which specific technologies are preva-
lent in the communities where they 
work, who currently employs those 
technologies, and whether CHWs 
are likely to access free assistance.

Health facilities throughout Afri-
ca are understaffed; staff receive small 
salaries relative to the extended fam-
ily they often support, and even those 
with impeccable work ethic find it 
difficult to manage the expected case 
load. In this context, extensive train-
ing, which does not pay, is seen as an 
unwise use of time. In contrast, health 
workers seek financially compensated 
trainings to supplement their salaries, 
and too often succumb to the financial 
incentive to not retain training mate-
rial, and therefore require additional 
trainings (with additional money sti-
pends for each training). Whether 
compensated or not, trainings become 
more efficient and less onerous when 
they focus on technologies and prac-
tices which comprise the everyday lives 
of ordinary health workers. Through-
out Malawi and much of Africa, the 
vast majority of salaried health work-
ers own a phone and can teach oth-
ers the basics of phone maintenance, 
SMS and voice communication. Most 
district level and many smaller facili-
ties have at least one employee who 
is familiar with computer use, but 
familiarity with Internet applications   
varies widely and is much less com-

Community health workers learn to utilize mobile phone technology as part of a 
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mon in Malawi. A simple mHealth 
system can enable health workers to 
institutionalize skills with which they 
are already familiar. Trainings which 
redirect or sequentially build on exist-
ing skills tend to be shorter, and are 
more likely to ignite creative partici-
pation and ownership than training 
material which is so foreign that it 
must be learned by rote rather than 
being appropriated and adapted to  
pre-existing technological customs. 

These considerations apply mainly 
to programs that revolve around ordi-
nary health workers and are willing to 
accommodate human and program-
matic imperfections in order to har-
vest low-hanging fruit. This approach 
is optional for many research projects 
and smaller health programs which 
receive a higher-than-ordinary level 
of funding and expertise per patient 
served, but it is necessary for region-
al or national programs which, due 
to their scale, must rely on ordinary 
human and financial resources. The 
inefficiency and poor coordination, 
which are ubiquitous across the Afri-
can continent, are matters of commu-
nication as much as data acquisition, 
and they will be addressed largely by 
Africans employing technologies with 
which they are proficient. Wherever 
we experts wish for our solidarity to 
help ordinary Africans solve their 
own problems, an awareness of every-
day technologies and their many uses 
should be the primary factor which 
helps us understand when and how to 
keep mHealth simple. �
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