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ABSTRACT

Many countries signed to the Millennium Development Goals (MDGs) which need to be achieved by
2015.The MDGs touch on health among other things and it has been noted that developing countries, in-
cluding Zimbabwe, are lagging behind in their efforts to reach these goals by 2015 with several challenges
being noted as undermining efforts to reach the goals. Several countries, in almost all continents are im-
plementing m-health to help complement traditional efforts in many sectors of health delivery. This re-
search was made to assess the effectiveness of an internet enabled mobile phone as a data collection and
reporting tool in the fight against malaria. The research was carried out on twenty health workers in and
around Bindura , in Mashonaland Central. Health workers collected data on malaria cases and sent them on
a password protected website using smart phones which they used to send details on every case that they
received and also received messages and could also send messages via the platform. The mobile website
was also tested for response time, availability and speed-among other factors and together with the users
responses it was concluded that a smart phone is a very powerful tool that can be used to improve malaria
control in the data collection and monitoring. The author had several recommendations from the lessons
learnt during the research which if implemented, will help in the realisation of the full potential of the mo-

bile phone as a reporting tool.
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INTRODUCTION

Governments of many countries worldwide signed to the fulfilment of the Millennium
Development Goals (MDGs) which touch on several aspects that have to do with the well
being of the populace (undp, 2010). The MDGs are eradication of extreme poverty and
hunger, achieving universal primary education, promote gender equality and empower
women, reduce child mortality, improve maternal health, combat HIVV/AIDS, malaria and
other diseases, ensure environmental sustainability and develop a global partnership for
development. Goal Number six which says by 2015 there should be a reverse to the
spread of HIV/AIDS and the incidence of malaria and other diseases is the basis for the
current research. In developing countries, m-health projects focus on HIV/AIDS, Malaria,
and TB using SMS texting (Pujari, 2011). However, while the progress achieved over the
years in health sector has remained highly concentrated in the developed countries, many
developing and least-developed countries are still seriously lagging behind. This is par-
ticularly true in the regions of South Asia and Sub-Saharan Africa where health care cov-
erage and health services remained significantly poor in many countries(sesric, 2011).
There have been several challenges that have been noted which are delaying the timely
delivery of health services to people in developing countries worldwide. Sub-Sahara Af-
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rican nations are lagging behind in working towards the fulfilment of the health related
Millennium development goals. (Disease control priorities project, 2007)

As a means to counter that, several countries in Africa and other continents have adopted
m-health as a means of facilitating fast reaching the people who are in need of health ser-
vices and interesting results have been yielded. m-health is a great mechanism to save
significant funds in the health sector (Pujari, 2011). (Mujera, 2009) says the availability
of information to health professionals is highly regarded as a prerequisite for achieving
health for all. He goes further to say information availability enhances the quality of pa-
tient care as physicians make better use of evidence and apply appropriate current tools
and practices at the point of care. He also says the development of information and com-
munication technologies (ICT) such as internet makes relevant, reliable, current and af-
fordable information can be universally accessed. m-health is a subclass of e-health
which is defined by (Eysenbach, 2001)) as cited by (Mujera, 2009) as “the intersection of
medical informatics, public health and business, referring to health services and informa-
tion delivered or enhanced through the Internet and related technologies”. The definition
also defines e-health as a state-of-mind, a way of thinking, an attitude and a commitment
for networked, global thinking, to improve health care locally.

Background

m-health is an area that has shown potential to complement traditional health
delivery and can greatly work towards improving health delivery especially in
the rural or distant communities. Researches on m-health have not been fully
done in Zimbabwe yet, the country also needs to have successfully met the
health targets of the Millennium Development Goals by 2015. This area of m-
health has potential to help in the fulfilment of the Millennium Development
Goals if properly researched on and implemented and as a country we are not
fully taking advantage of this potential. To add to that (Mechael, 2010) says m-
health is still at its infancy and runs the risk of not achieving its potential due to
small scale implementations and pilot projects with limited reach.The authors go
on to say early researches on m-health in developed countries were centred on
Personal Digital Assistants (PDAs) but their cost is prohibitive in developing
countries so smartphones and mobile phones have gained wide use in
developing countries. The mobile phone is the first ICT tool that has reached
even remote areas in low- and middle-income countries (LMIC) so it needs to be
fully used.

Problem Identification

Zimbabwe, as a country is researching on e-health technology but has not done
much in using m-health to reach its population to offer health services. Some re-
searches elsewhere have been done in combating diseases like Sexually transmit-
ted diseases (Blynn, 2009), Measles and other diseases including HIV/AIDS.
Since some research projects were implemented successfully in other countries,
there is potential for m-health to be tried in Zimbabwe. Where m-health solu-
tions where implemented, either it was a text message based software or a web
based solution using the mobile phone so in the Zimbabwean context, this has
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not been tried, even the combined solution. Moreover, we are still experiencing
cases where outbreaks occur and not reported in time to the extent that when the
reports reach responsible authorities, lives will have already been lost. Timely
delivery of health solutions is still a problem due to late compilation of reports,
late decision making and at times lack of adherence to prescriptions on the side
of patients. All this is being caused by a gap that exists in the way health related
issues are disseminated from a sick person in a remote area to the health care
givers and vice- versa. Therefore since m-health is being tested in other countries,
and in Zimbabwe we can benefit from it, as we have the resources and infrastruc-
ture, it is viable to test how far it can help improve health service delivery in our
local context.

The purpose of the research will be to find the effectiveness of an integrated m-
health system that uses both text messages and the web in monitoring, reporting
and controlling malaria occurrences.

Objectives of the study
The objectives that have to be met at the end of the research study are:
1. To design and implement an integrated m-health system for use by a
group of health workers in controlling diseases, and Malaria in particular.
2. To assess the impact of implementing the system on users, who are health
workers.
3. To measure the effectiveness of the system on health delivery.

Research Questions
1) Does implementation of m-health improve health delivery in monitoring,
reporting and controlling malaria?
2) Will health workers find the implemented system useful to them?
Hypothesis
The following hypotheses where deduced from research questions:
1. Does implementation of m-health in Zimbabwe improve health de-
livery in monitoring and controlling diseases?
Null Hypothesis (Ho) : There is no significant difference in monitoring,
reporting and controlling malaria by the introduction of an m-health sys-
tem.
Alternative Hypothesis (Hi): There is a significant difference in monitor-
ing, reporting and controlling malaria by the introduction of an m-health
system.

2. Will health workers find the implemented system useful to them?
Null Hypothesis (Ho) : The health workers will not find the implemented
m-health system useful to them

Alternative Hypothesis (H1) : The health workers will find the implanted
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m-health system useful to them.

Abbreviations

MDGs Millennium Development Goals

TB Tuberculosis

SMS Short Message Service

ICTs Information and Communication Technologies
PDA Personal Digital Assistant

LMIC Low and Middle Income Countries

ART Antiretroviral Therapy

LITERATURE REVIEW

Definitions

m health

According to (Vital Wave Consulting, 2008) as cited by (Kallander, 2010) ,
there is no widely agreed -to definition but the public health community came
to these working definitions:

e-Health : Using information and communication technology (ICT) - such as
computers, mobile phones, and satellite communications for health services and
information.

m-health according to (WHO, 2011) is a medical and public health practice sup-
ported by mobile devices, such as mobile phones, patient monitoring devices,
personal digital assistants (PDAs), and other wireless devices.

According to (Vital Wave consulting 2009) as cited by (Vital Wave Consulting,
2011) m-health ranges from simple mobile -phone based applications for the
transfer of health information on basic handsets to via short messages to sophis-
ticated diagnostic applications that rely on advanced equipment and back-end
data systems. It should also be noted that m-health is not a solution to all the
health related problems affecting all countries both developed and developing,
but has the potential to greatly improve the efficiency of communication, reduce
life threatening delays in the delivery of care and extend the reach of the health
system to underserved communities. (Vital Wave Consulting, 2011).

Both m-health and e-health have the same goals of improving health outcomes

and at the end fulfilling the health related Millennium Development Goals.
Intervention

According to (Kaplan, 2006) is an intentional activity that comes between per-

sons or events for the specific purpose of modifying some health-related outcome

or act and is basically an intentional use of mobile phones to achieve a specific

purpose.
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The need for electronic intervention

(Sapra, 2011) said in order to achieve the MDG focus should be made on remov-
ing the bottlenecks that delay the delivery of health services because the problem
is not in the availability of medical resources but getting the resources to the
right place at the right time.

(Ticia Gerber, 2010) cites (Garrett L, 2009) as saying e-health is increas-
ingly being employed in combination with tools that build capacity and address
the quality of care to improve health systems, use resources efficiently, and plan
for the progressive adoption of universal health coverage. The authors also cite
(WHO, WHA 58.28 resolution text [Internet], 2005 May [cited 2010 Jan 7].) as
saying The World Health Organization has adopted Resolution WHA 58.28,
which urges member-states to develop long-term strategic plans for e-health
services and to promote international, multisectoral collaboration to improve
the compatibility of e-health solutions. Zimbabwe is not an exception and
should play a part in using e-health solutions for the improvement of health on
the populace. (Mujera, 2009) says provision of equipment to health workers
does not complete the information accessibility utilization cycle and health
workers must be able to efficiently utilize these resources in order to realize
maximum benefit. He goes on to say inexperience with ICT tools is a possible
contributing factor to resistance in the use of this new technology amongst the
none ICT exposed health professionals. (Mujera, 2009) also says access to ICT
equipment matters again in the success of m-health or e-health in general. The
author furthers on saying there are no documented surveys in the country on
the number of public and private health institutions with computer equipment
at their sites (Mischa Willis-Shattuck, 2008) say there is a growing need to
strengthen health systems in developing countries to help meet the Millennium
Development Goals (MDGs). (WHO, 2008) as cited by (Mischa Willis-Shattuck,
2008) says it is widely accepted that a key constraint to achieving the MDGs is
the absence of a properly trained and motivated workforce and improving the
retention of health workers is critical for health system performance. It is there-
fore the view of the author that mobile intervention can play a great role in
bridging the missing parts of motivation and training. It is a known fact that
Zimbabwe, among other developing countries suffered from brain drain where
qualified health personnel migrated to countries like Australia and New Zea-
land. Health worker loss can greatly compromise health system capacity to de-
liver adequate care as the more experienced workers migrate because their skills
are highly desired in developed nations. Staff shortages increase workloads and
stress levels, further de-motivating remaining staff and as a result, poor health
services are offered thereby derailing our MDGs. However, the mobile phone
can be tested on those that are on the ground to see if they can be motivated and
trained whilst at their workplaces.
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According to (Sapra, 2011), such data collection can be performed using pen and
paper at clinic level with all electronic data entry done centrally, but the ap-
proach is difficult and time consuming and provides little or no feedback to the
staff doing the collection. (Della, 1999) and (Fraser H, 2001) then said using email
or web communications allows staff to check advice from remote physicians.
David Aylward, as cited by (Keller, 2011) ,says m-health technology is still in its
infancy. He says almost everyone is carrying a cell phone in the US and all over
the world, but its impact beyond voice communication is not yet felt and the is-
sue should be to determine the vision, the possibilities and the challenges that
are related to m-health technology. According to this author, the developed
world operates a centralised system in which consumers travel to facilities. In the
developing world, like Zimbabwe, there are a lot of places to go so people who
are trying to find high-quality ways of delivering healthcare are looking at the
delivery system that wireless represents. Changing from the current paradigm of
going to someone for health and instead having distributed health to where
you are, the only way to do that is with modern communications.

Why the mobile phone and not other devices?

(Lewis, 2010) cites (Rowling, 2009) and (Mishra, 2008) as saying communication
by mobile phone is less expensive than alternative options such as landline tele-
phones or standard Internet. She also quotes the Pew Internet and American Life
Project which says the mobile phone use will be the case for the entire world by
2020 because it is currently the primary mode of accessing the internet and the
trend is expected to grow. This is also according to (Adler, 2007) and (Rainie,
2009) and supported by (Horrigan, 2009). . The (International
Telecommunications Union, 2009) saw the need to use the mobile phones as they
have the potential to act as catalysts to the fulfilment of the Millennium Devel-
opment Goals which should be achieved by 2015.

(Tomlinson, 2009) says Low and middle-income countries lack the infrastructure
in many research field settings to accommodate adequate fixed line internet ac-
cess, whereas wireless networks allow access to telecommunications in a region
where fixed lines remain limited. The researchers go on to say the use of mobile
technology as a research instrument is still in its infancy.

Other advantages of mobile phones are access to accurate information in a timely
manner (Angelidis,2008) as cited by (Chib, 2009) ,pre-treatment of primary
healthcare problems (Bali and Singh, 2007) cited by (Chib, 2009), improving
communication within the complexities of the healthcare system itself (Malkary,
2006) cited by (Chib, 2009) and with the patient community (Harper, 2006) cited
by (Chib, 2009), integrating data into a central database for efficient tracking (
Anantraman, Mikkelsen, Khilnani, Kumar, Machiraju, Pentland et al 2002,
Chetley, 2006) cited by (Chib, 2009) and finally improving the administrative ef-
ficiency of healthcare providers (Baker, 2006) cited by (Chib, 2009).
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Vital Wave Consulting (2009) as cited by (Caroline Free, 2010) says although m-
health intervention programmes are still lagging behind in developing nations,
there is huge potential for these interventions and programmes to have positive
effects on health outcomes in poor resource settings.

Work done by other researchers

(Laugesen , 2010) researched on a continuance model for a mobile/web based
self management system for adolescent diabetes. The researcher focused on con-
trolling Juvenile Diabetes as it is known not to have cure. The researcher also
noted that several researches have been made with software solutions made to
help patients manage their chronic diseases but the problem was that often the
systems suffer from under usage or being completely abandoned. It was also
noted that limited research had been done in the issue of continual usage of a so-
lution and then proposed to build and evaluate a mobile/web based system that
incorporated rewarding a patient just to increase usage of medication.

(Noordam, 2011) noted that few project actually exist with little evidence avail-
able to tell the impact of mobile phones on the quality of maternal health ser-
vices. It was noted that common researches were simply made to reduce the de-
lay in provision of care and ongoing projects are focusing on empowering
women to seek health care. However, this research was mainly centred on scien-
tific and grey literature on improving maternal health in Low and Middle In-
come countries. Michael (2010) as cited by (Noordam, 2011) saw great potential
for m-health, the only problem noted being that there is no much evidence of ac-
tual and widespread impact yet. (Barclay, 2009) identified a mobile phone as a
tool that can be used to fight tuberculosis. (Kamanga , 2010) did a research on
Malaria control in Zambia and realised that effective malaria control depends on
timely acquisition of information on new cases, their location and their frequency
so as to deploy supplies , plan interventions or focus attention on specific loca-
tions appropriately to intervene and prevent an upsurge in transmission in a
process called active case detection. The research was carried out in rural Zambia
where people where provided with rapid diagnostic tests (RDT) as well as drugs
for the diagnosis and treatment of malaria. (Kollmann, 2011) also researched on
healthcare delivery specifically looking at the control of Type 1 Diabetes Melli-
tus. In his research he used a mobile phone-based, patient-centred diabetes man-
agement system that was built.

(de Tolly, 2009) researched on the innovative use of cell phone technology for
HIV /AIDS behaviour change communications in South Africa with 3 pilot sur-
veys. (Kaplan, 2006) was quoted as having said that there was at that time no
literature on using mobile telephones as a healthcare intervention for HIV, TB,
Malaria and chronic conditions in developing countries. These sentiments were
also echoed by (Pop-Eleches, 2011) who said that there is limited evidence on
whether growing mobile phone availability in sub-Saharan Africa can be used to
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promote high adherence to antiretroviral therapy (ARV). This concern is how-
ever not limited to these diseases only, but apply to a wide range of diseases.
Implementation

Studies by (Lewis, 2010) were required to measure the impact of text messaging
interventions by assessing change in health behaviour. Studies utilizing commu-
nication technologies other than mobile phone text messaging, such as the Inter-
net, e-mail, phone calls, or video messaging, were included only if text messag-
ing was the primary mode of communication and the other technologies were
supplementary. However, this research was mainly based on literature and
lacked practical analysis

(Pongthep, 2010) researched on Malaria control in Cambodia and implemented
in pilot areas of Sai Yok District, western Kanchanaburi Province, along the Thai-
Myanmar border. The disease and treatment monitoring of malaria software
module was developed and deployed.

(Lester , 2009) compared the effectiveness of SMS messaging to standard care of
adherence, quality of life, retention, and mortality in a group of people receiving
antiretroviral therapy in Nairobi, Kenya.

(Kaplan, 2006) evaluated the use of mobile phones to improve adherence if the systems
are dynamic and sustainable over time as patients’ lives and circumstances change. He
also said that for interventions to be effective messages have to be sent in a way that they
become an integral part of the recipient’s life. It was also concluded that the overall lack
of well designed, randomized clinical trials with economic evaluation to confirm or refute
clinical and economic benefits with mobile phone/healthcare interventions is an evidence
gap that should be addressed in a systematic way.

(Changhong, 2009) developed an SMS based reporting system for use by health
workers to report cases of 16 infectious diseases after an earthquake in Sichuan in
2008.

(Noordam CA, 2011) suggested that few projects exist in this field and little evi-
dence is available as yet on the impact of mobile phones on the quality of mater-
nal health services and noted the need for robust evidence on constraints and
impacts, especially when financial and human resources will be invested. This
research was based on literature but can also be used as a measuring stick on
other diseases.

In India (Shet, 2010) designed a Mobile Phone-Based Intervention to Promote
Adherence to Antiretroviral Therapy in South India. In this research automated
voice reminders were sent to patients reminding them to take their medication.
Respondents preferred weekly reminders although the reason was not explained
in the research but a possibility was that more frequent calls could be seen as an
intrusion. The authors highlighted the need for larger randomized controlled
prospective studies assessing the role of the mobile phone influencing adherence
and health outcomes among HIV affected populations.

(Lund, 2010) , in his research on the use of mobile phones to improve maternal
and neonatal health in Zanzibar raised a question of if we can develop technical
solutions that are manageable in developing countries. He also noted that there
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is need for documentation and research on the use of these devices in developing
countries.

Recommended Architecture
Figure 1 below gives a possible explanation of the current problems as well as
the interventions that can be employed.

// REFERERALS \ / DATA EXN / SUPPLY CHADI\I

Health workers CHANGE MANAGEMENT

need a means of Timelv exchange of Ensuring adequate
j in need core indicators and supplies of drugs

to a higher level of data on outbreaks and equipment,

care and ensuring or ' WEB

they reach it, SMS WEB NEWS

- AN o /
/(—Z‘DNSULTA— \ /'—[RADIDIG \

TION AND EDUCA-
Ability to consult TION

with higher-level Eefresher training
health personnel in core areas and
on patient diagno- new content in
sis and treatment, additional duty
SMS &WEB areas, WEB

\- / - /

Figure 1 : Possible Layout of m-health interventions in relation to the existing infra-
structure: Modified from (Vital Wave Consulting, 2011)

Referrals

Currently higher level facilities are not warned of incoming patients and their
needs so they can prepare appropriate staffing and drugs. Complete patient in-
formation often does not accompany the referral, impacting continuity of care.

Data Exchange

Currently data collected by health workers is often out of date and of little use by
the time it  is received at the higher offices. Data transmission typically moves
in one direction, with workers rarely receiving access to data to inform the com-
munity. Inaccurate data is a problem, in part due to multiple points of manual
data entry.
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Supply Chain Management

Currently supplies of critical drugs and supplies are often limited in most remote
parts of Zimbabwe. Drugs often expire because of inaccurate usage tracking and
supply management not inconsistent methods of tracking expiration dates.

Training and Education

Health workers responsibilities are growing requiring them to increase their
skills and knowledge. Training that occurs offsite often takes Health workers
away from their jobs and away from care delivery, hence the ability to receive
training on-site is needed. Turnover increases costs associated with training
and education.

Consultation

Health workers are frequently confronted with emergencies where referral is not
possible due to lack of transportation or other obstacles. They often lack
the training needed to provide help to patients in such cases and there is
need to consult. Real-time consultation is currently not being exercised in health
centres.

Designing a solution

(Loudon,2009) says in designing a solution it is important to involve all
stakeholders, including those who will collect the data, those who will use or
analyse it, and those who will manage the process.

Why GPRS and not SMS only

The major reason as cited by (Loudon , 2009) for favouring GPRS are cost and
data size. It is known that with SMS, one is limited to 160 characters of data
whereas with GPRS there is no realistic limit to the size of the form one submits.
Also for the cost of one 160-character SMS, it is possible to send many times that
amount of data via GPRS

www.ijert.org
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RESEARCH DESIGN AND METHODOLOGY

Research Design

Group characteristics and population size

The researcher opted for experimental design due to the fact that the test was
centred on a platform that had to be used first and then results and conclusions
deduced from experiences with the system from users and system evaluators .

Sample and Population Size

The researcher used a population size of twenty (20) health workers drawn from
different areas around Bindura. The control group was in those who were using
the traditional way of collecting data and reporting, i.e. the nurses who were on
active duty at the time of the experiment numbered fourteen(14).

The study was be made to examine the time it takes for information on Malaria
cases to reach the district centre and time it takes the district hospital to act.
This was compared with the normal traditional way where there is use of paper
based reports. All the selected health workers were exposed to the integrated
system which was accessible using the URL http://www.dariro.org. They re-
corded cases of malaria as patients came to their centres for treatment. They re-
corded the data on the tally sheets and observation books just like they do in
their everyday work. This was the control part of the experiment. Users were
assigned Usernames and Password to access the platform with and make their
recordings and use the site. The users could log on to the system using internet
enabled mobile phone.

Choice of mobile phones

The choice of mobile phone ranged from Samsung E250, SonyErricson Z550i and
some Nokia X2 phones some which were owned by the participants and others
supplied by the researcher. There was no use of a specific mobile phone as the
research did not have funding to purchase new and specific mobile phones for
the experiment. A mobile component was installed on the website to allow mo-
bile phones to access the content of the website in a way compatible to the
phones.

Participants logged on to the platform and accessed their inbox to see if they had
any messages as the administrator could send messages or notifications to users.
They in turn could send notifications to each other or to the administrator; they
could acquire drugs, enter patients” data and save the details of a case. On click-
ing the submit button, details would be saved in the database at the server site.
At the server side, a component to record statistic was installed so that every
visit was recorded for use in the evaluation.
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A t-test, cross tabulations and comparisons of means was used to test the effec-
tiveness of m-health as a tool in improving health delivery. The research design
would allow us to compare the productivity in terms of performance (reliability
and effectiveness) of mobile phones and traditional paper based data collection
and reporting methods.

Data transfer method

Once data had been captured on the phone, the completed form was submitted to a central
back-end server. This mobile phone data collection system was used and the GSM net-
work for remote data collection, transmitting completed forms and other information was
done via both SMS and GPRS. SMS is available on almost all phones while GPRS has
the advantage on cost and data size. GPRS has no realistic limit to the size of the form
and it is fairly cheaper. At the same time, it is not all communication that will require the
web, so SMS was also used when the web was not necessary.

Reporting Tools

The researcher developed a web based disease reporting system using Joomla
and a database using WampServer. Ozeki SMS Module was integrated into the
system to enable the SMS functionality. and below is the Ozeki structure and re-
quirements.

The figure 2 below shows the context diagram for the proposed architecture.
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Figure 2 : Context diagram for the proposed architecture

Interface Design

Considering that the main users are mobile users, the web application should
have the minimum requirements of a lightweight application. With that in mind,
a mobile plug-in was downloaded and plugged in to the website so that the web-
site can be viewed from mobile phones. The website had to have minimum
graphic, low memory requirement as well as to fit on the small mobile phone
screen showing all the important details.

Input Design

Data was to be entered in fields which would be aided by check boxes and radio
buttons so that navigating the forms through the mobile phone would be easy as
mobile phones do not have keyboards.

Users have to log in to gain entry to the functional parts. See, the menu bar has
Home only, where one can get general news that any viewer can see. After suc-
cessful login, the user is taken to the page that has the complete menu bar. This
page is now specific to users. The user is taken to the inbox so that just after
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login, they can see if they have any messages.

Data Entry
The figure 3 below shows the main data entry form.

ID Mumber

surname #

First Mame *

Sow # 2 Male 0 Female
Age *

Temperature *

Mass

Address =

Address2

Cell Mo *

Wisit Type * - MNew ) Repeat
Figure 3 : Data entry form

After completing this form, the field officer submits it and it will be received at
the control centre and stored in the database.

Output design

Output was designed for two users, the front-end and the backend user. The
front-end user would receive notifications which had to fit on the small mobile
phone screen. The backend user would print hardcopies, view on the computer
or even use his/her mobile phone for viewing.

Still on time there is another Metric that needed to be measured to find the effec-
tiveness of web based approaches which is :
e Reliability and Uptime

Availability

The availability of a website is measured by the percentage of a year in which
the website is publicly accessible and reachable via the internet. :

Total time = 365 days per year * 24 hours per day * 60 minutes per hour =
525,600 minutes per year. To calculate how many minutes of downtime the sys-
tem may experience per year, we take the uptime guarantee and multiply it by
total time in a year.

In this example we'll use 99.99%: (1 - .9999) * 525,600 = allowable minutes down
per year.

www.ijert.org 14



International Journal of Engineering Research & Technology (IJERT)

ISSN: 2278-0181
Vol. 2 Issue 3, March - 2013

2) Will health workers find the implemented system useful to them?

Basing on the procedure above, comparisons were made in terms of the general
response time of the system on the part the people who will use the system daily,
i.e. health workers. Questionnaires were also to be supplied to health workers
who would later evaluate the system. A comparison of the time it takes to report
a case, get response, get drugs and supply statistics to the district office would be
made with the existing systems. Challenges where also to be noted. The table be-
low shows the data collection and analysis techniques for use to answer the ques-
tion.

Table 1 : Data collection and analysis for health workers

Question Data Collection Analysis
Will health workers find | Pre-implementation t-test
the implemented system | views comparison of means
useful to them? Post-implementation
views
Latency
Analysis

Data collected was to be used to produce statistics at the control centre for analy-
sis and rapid detection of potential Malaria outbreaks. With this, appropriate ac-
tion could then be taken without delay. A Graphic User Interface (GUI) was to be
developed for the district, provincial or even national responsible staff to view
the cases. The figure below illustrates the proposed structure.

Last-Mile Clinician Information Analysis
Interfaces Communication
Trunsports

3§§~!~§§

&

Healthcare
Worker

~ Hospital

Healthcare
Worker

TC A ‘ Database
==

Mobile Phone

Analytics

Figure 4 : Proposed design architecture: Adapted and modified from
(Waidyanatha)
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RESULTS AND FINDINGS

Analysis of Health workers reports.

A sample of 19 Health workers and 20 patients was used in the research for data
collection. They were supposed to be 20 but one respondent did not return the
questionnaire.

Tables below show the health workers perception towards the current reporting
method.

Table 2: Frequency Table of the responses to question “Tally Sheets are efficient”

Paper Tally Sheet Is are efficient

Frequen- Valid Per- Cumulative
cy Percent cent Percent
Valid Strongly Disag- 9 47.4 47.4 474
ree
Disagree Some-
what 9 47.4 47.4 94.7
Unsure 1 5.3 5.3 100.0
Total 19| ~100.0 100.0

Table 3 below summarises the means on responses to the question “Where can
m-health be implemented”. The responses where scaled as 1 = Rural Areas, 2 =
Towns, 3 = Countrywide.

Table 3 :Responses on where to implement m-health

Where can m-healih be implemented

Sex Mean M Std. Deviation
Male 271 T 488
Female 3.00 12 .00o
Total 2.89 19 315

From the scale a 3 means Countrywide, a 2 for Towns and a 1 for Rural Areas.
The table shows the majority of females on a 3, males a 2.7 and an average of 2.89
which indicate countrywide acceptance.

Means on responses to traditional reporting by years of experience of health
workers

Table 4 below shows analysis of health workers responses towards the tradi-
tional data collection and reporting by years of experience.
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Years of ex- | Traditional Less than a | Less than day | Need to re-

perience Way is fast day to send a |to get re-|place tradi-
request sponse tional way

< 1 Year|133 1.67 1.67 1.67

Means (N=3)

2-3 Years | 1.25 1.25 1.00 1.75

Means ( N=4)

3-5 Years | 1.30 1.20 1.20 1.80

Means

(N=10)

>10  Years | 2.00 1.00 1.00 2.00

Means (N=2)

Total Mean | 1.37 1.26 1.21 1.79

The key used for this table was 1 for No and 2 for Yes

The need to replace traditional data collection and reporting is as shown on table

5.
Table 5 : Cross tabulation of need to replace traditional way with years of experi-
ence
count
FHeedToReplaceTrad
] a5 Total
Years Of Experience at = year 1 2 a3
workplace 2.3 years 1 5 4
-5 years 2 ! 10
=1 years 1] 2 2
Total 4 15 19

After an analysis of responses to the traditional data collection and reporting, the
researcher looked at responses towards the m-health platform.

Table 6 below shows means on health workers responses to the m-health plat-
form by sex.
Table 6 :Means to responses on m-health platform use by sex

¢ Vg el | g * " thad et g ¢
Se OF Bod oo i) ar Acewsi EasaOfUse | AratininEaiy asy whsd M xle thulmege rarjaeil waul palet 3
" Wan 4 in S8 414 40 24 186 157 218€ an 1.88 430
N
8%, Dovtatoe 90 TAL
20 W YA | ' 20 7" 3 27
N 12 ‘ 12 n 12 1 13 12 12 12 2 3
54 Devston (124 @o | 7ol 157 [ 105 | 1] 183 ] 000 193 | 651

W 116 395 E ] 453

N 1 0 " 1 " 1" 1 L]

811 Dovdabon (=] b7 103 56)

All the dependant variables with the exception of Phone compatibility, period to
send a report preferred reporting, where to implement m-health and improve-
ment in drug acquisition where scaled 1 to 5.

410 15 [T

17
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Table 7 below shows means on the responses by health workers based on years
of experience.
Table 7 :Means on responses on m-health platform by years of experience

YAl drg
¢ ey ' el LGS
vRars OFExgatonta al Eway of Nivgahan DituSandng Bpatarn ATRdDAY N POMLY B Y1 Ove WY Abwins
aosalace b0 Easedtso | andEvinEay Eany (i iatde it Gl hakenpo LU pataf ne Arad %
T4 [ &0 ¢ L 1] 3 167 13 26 ) (
J J 4 3
0 AY jm 00 0 M ] me mit 1 080
Lk ] i$n 4 50 ‘ | Al | ) I (
’ ] s ] i 1 ] 1 ] ] l 1 ¢
577 1155 77 377 0 o) £77 e (0 0 W0
s a1 ¢ ] ] 3] 16 13 ) T 10 190 (
} 19 0 10 0 1 1L { 1 10 10 [
G4 Dwdsbin an 104 L] 1" ers | 1 (%) w 433 e [
10mas  Mew o w0 L) L 2m | ] | 301 100 150 (
N 2 2 ) 2 i
M Devind ) 00 t t ' LN 0 ) ol 10
- Waan a1 ] 9 453 in ¥ 3 1 s a9 8
N 1 19 19| L] 1 19 L] 3
8% Deviato % 767 2 24 £ \ ¢ i [

Table 8 below shows health workers responses to the m-health platform by smart
phone ownership.
Table 8 : Means of responses on m-health platform by smart phone ownership

Smartphone | Ease | Always | Ease [ Navigation | Data System |Phone Network | Period |Preferred | Whereto | Willdrug
ownership | of available of “déml | sending | is compatibility | a to send |reporting | implement| acquisition
access use | entry easy easy reliable challenge | a m-health | improve
request
Mo (N=3) |420 | 340 420 420 5.00 3.60 20 3.40 1.00 2.40 3.00 200
Yes(N=14) [4.14 | 364 3.86 | 3.64 436 |386 221 3.93 1.36 283 2.86 186
Total Mean | 4.16 | 3.38 395 [379 4.53 3.79 21 3.79 126 2.78 2.89 1.89
Table 9 below shows means on health workers responses by prior internet
knowledge.
Table 9 : Means on response on m-health platform by prior internet knowledge
[Ever Ease |Always | Ease| Navigation | Data System | Phone Is Perind | Preferred | Where can Wl]ldrugn|
used of available | of | and entrv | sending| is compatibility| network | tosend | reporting | mhealth be | acquisitio
internet | access use | easy easy reliahle a a implemented | improve
efore challenge | request
Disagre | 400 | 3.00 3.50 | 3.00 4.50 3.00 1.00 3.50 1.00 3.00 3.00 1.50
Somewhat
|Agres 433 | 347 433 [ 400 5.00 4.00 2.00 3.00 1.00 2.67 3.00 200
somewhat
Strongly | 4.14 | 364 393|386 443 3.86 243 400 1.36 279 2.86 1.93
lapree
Total 416 [3.38 395|379 493 379 221 379 1.26 2.79 2.39 1.89

From the table, those in agreement with the statements constituted 76.5% while
those not in agreement contributed 24.5% . The general overview of the re-
sponses looking at the total means is that regardless of prior internet knowledge,
the health workers saw significance in the mhealth platform and accepted it as a
data collection and reporting tool.
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Analysis of variables by sex on the experiences with the mhealth platform
Table 10 below shows responses to the need to replace the traditional data collec-
tion and reporting by sex.
Table 10 : Need to replace traditional reporting

Count
NeedToReplacel
rad
No Yes Total
Sex Of Male 2 5 7
Respondant  Female 2 10 12
Total 4 15 19

Table 11 below shows a cross tabulation of navigation and data entry easy by sex
Table 11 : Cross tabulation of Navigation and Data Entry Easy by sex

Count
NavigationAndEnirvEasy
Disagree>0. Agreesome |aironglyAgre
mewhat. | Unsure what e Total
Sex Of Male 0 3 2 2 7
Respondant  Female 1 2 8 1 12
Total 1 5 10 3 19

From table 11 above 13 (68%) are in agreement against 6 (32%) who are against

the statement which says “Navigation and Data Entry is Easy”. The bar chart
below explains the table above.

Table 12 : Cross tabulation of data sending easy by sex

Count | |

DaSendingEasy

Unszure | AgreeSomewhat| Strongh@gres Taotl

Sex Of Respondant  Male 1 4 2 Tl
Femsle 0 3 3 12
Total 1 T 19

Those in agreement with the statement are 18 (95%) against 1 (5%)who was
unsure. This shows that whether male or female, they concurred on the point
that data sending is improved with mhealth.
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Count
Period taken to send a
request
<1Day |1-2Days|3-5Days| Total
Sex Of Male 4 2 1 7
Respondent  Female 11 1 0 12
Total 15 3 1 19

As depicted in the table, the majority (79%) said the period taken to send a report
using the m-health platform while (21%) gave a day or more for an answer.
This shows that the majority concurred that the m-health platform is fast and
therefore useful because health is about timely delivery of information. The table

below shows where to implement m-health by sex.

As depicted in the table 89% of the respondents said m-health should be imple-
mented countrywide whereas 11% said it should be implemented in towns.
These responses show great acceptance of the platform and contradict the null
hypothesis that health workers will not find the platform useful to them. If it was
unacceptable, they would not recommend its wide usage. Table 15 shows where

Table 14: Where to implement m-health by sex

Count

Where can m-health be
implemented

Towns

Coumnviry

ide Taotl

Total

Sex Of Respondant  Male

Female

|
4

P2

17

[

19

to implement m-health by job title.
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Count
Where can m-health be
implemented
Towns |Counfrywide| Total

Job Title of GRN 2 13 15
respondent Doctor 0 2 2

StudentNurs) 0 1 1

&

NurseAide 0 1 1
Total 2 17 19

As depicted by table 15, 89% of the respondents selected countrywide use of the
system and there was a response from all job titles in favor of coutrywide usage

which shows acceptance.

Table 16 below shows a cross tabulation of navigation and data sending easy by

prior phone internet knowledge.

Table 16 : Navigation and data sending easy by prior phone internet knowledge

Count
NavigationAndEntryEasy
Disagreeso Agreesome | 2ironglyAgr
mewhat | Unsure what ee Total
Prior Phone Intermet  No 1 0 1 1 3
Knowleage yes 0 5 9 2 16
Total 1 5 10 3 19

As depicted by the table, those with and without prior phone internet knowledge
concurred that navigation and data entry is easy with the platform with the

highest number coming from those with prior internet knowledge.

www.ijert.org
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Table 17 : Navigation and data sending response by Smart Phone Ownership

Count | | |
NavigationAndEnfrvEasy
Disagrees0o Agreesome | StronglyAgr
mewhat | Unsure what ee Total
Smartphone No 0 0 4 5
Ownership yes 1 5 6 2 14

Total 1 o 10 3 19

—

The table below is an independent samples t-test for responses based on gender.

Table 18 : Independent samples t-test basing on gender

Independent Samples Test
Lmne‘svf;nsat;gresquaw o +test for Equatty of Means
95% Conngg::;rtn:m! of the
: sig ! ¢ |soguen | omrne | Gliene | Low ugosr |

NeedToReplaceTrad Eg:::;ggances 1274 275 587 17 565 119 203 - 547 309
Esq:g:"v:gances not 551 10493 593 -119 216 -.597 359

Easy of Access Equavarances 2856 108 -071 17 o -0 337 734 687
52231:22“‘“ e - 083 8.947 951 024 379 -.881 834

EaseOfUse Equatvaiences 556 466 | 1108 17 283 - 369 333 072 334
Ecuuisnncosiol 1070 | 11427 307 -369 345 1124 386

NavigatonAngEntyEasy Eg;a:’l‘;r:gances 735 03 279 17 784 107 384 - 704 s
gg:::nv:gances not 265 10920 796 107 404 - 782 997

AwaytAvatisble Equaattetices 2288 149 2238 17 039 667 208 038 1.295
Eggg' i (e mces ol 2314 | 14008 035 667 288 049 1284

DataSendingEasy Eg;:jln\,/ggances 580 461 2328 17 032 - 807 261 -1.157 - 057
Eg:::;:gances not -2082 9073 067 - 607 292 -1.266 052

System is reliable gg:::“v:;:n:es o0e 950 885 17 389 333 377 -A4B1 1128
Equal vanances not 780 9,035 450 333 422 -6 1288

Fhoms cocipatifywi | - Sqtaliatances 031 863 1162 17 261 345 297 -281 972
Equmgitancesnol 123 | 15002 235 345 279 -250 940

15 Network a chalienge sgsu:in::gances 185 673 212 17 834 107 504 -as57 117
Eaumvaances nol 188 | 8966 854 107 567 1475 1.390

'Pec::‘q:;:aken fosenda sg::;\vsgames 13778 002 1.966 17 068 488 248 -036 1012
igg::ngg'"m not 1580 6,356 158 488 309 -243 1219

m:: reporting do you f;ls":mg”““ 1272 275 s27 17 605 107 203 -322 536
Egggl,'(ggaﬂces not 554 | 14638 588 107 194 -306 5N

i anrheumbs o vanaces a9 000 | -2072 17 054 -286 138 -577 005
gggg:"(;g““‘% not 1549 6,000 172 -286 184 737 166

m‘; oo b i g s;g:’m':g"‘“‘ 594 451 -387 17 703 -.060 154 -384 265
§§g3:;§gmes ) -360 | 10138 726 - 060 165 -427 308

Analysis of this table will be done at the discussion section of this chapter.
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Table 19 below shows a t-rest of responses by prior phone internet knowledge.

Table 19 : Independent samples t-test by Phone internet knowledge
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Independent Samples Test
Lmne‘s\]’aﬁi!r:gresqualw i +tastfor Equalty of Means
95% Conﬂ[wngl ofthe
. - ; o | " Mean Sto Ervo; Lowb :
NeedToReptaceTrad Sulivadences 1274 275 -587 17 565 119 203 - 547 309
Eg::lmggances not . 551 10,483 593 -119 216 597 359
Easy of Access Egg:lr:eagances 2856 109 on 17 944 -024 337 -738 687
gggrmfgmm not - 083 8947 951 -024 379 - 881 834
EaseOfUso ﬁg‘u:i mvzgancu 556 486 -1108 17 283 -.360 333 -1.072 34
Equalvariances nol 1070 | 11427 307 -368 25 24 386
9 wey; ceaumvan 735 403 279 17 784 107 384 - 704 918
Eg;fmvggmtes not 265 | 10920 798 107 404 -782 997
AwaysAvadadle Eaunivarances 2268 149 2238 17 039 867 298 038 1.285
5233"..'.‘3 e 2314 | 14005 036 567 288 049 1284
DataSendingEasy sggsln:-:gmces 569 461 -2329 17 032 - 60T w1 <1157 - 057
Equalvariances not -2082 9.073 067 - 607 202 -1.266 052
Systemn is rellable Eg::::gam“ 004 850 885 17 389 333 377 - 461 1128
Egg::"'ggmes not 790 9.035 450 333 22 - 621 1.288
;::ne ¢ with gg:::“ed 031 863 1162 17 261 345 297 -.281 972
Eggznmv:gmces not 1.236 15002 235 345 279 -250 940
15 Nitwork a challenge fgr:mgmcos 185 673 272 17 834 107 504 -957 1n
£quM varances sl 18 | eoss 854 107 567 1175 1.390
r?qm:akm osends sg:::"v:gamea 13776 002 1.966 17 065 488 248 - 038 1012
Eg;?l"\'r:gaﬂces not 1580 6956 158 488 309 - 243 1219
\malrparing dovou Sdulvanan;os 1272 275 527 17 605 107 203 -322 536
Equal variances not 554 14638 588 107 194 -.306 521
e i e be Squmtvanences 47719 000 | -2072 17 05¢ - 286 138 -577 005
Eoos Yeduicda ol 1549 6.000 172 -.286 184 -737 166
g g uiswon Eumvaripnces 594 s | -3e7 1 703 -060 154 -384 265
fgg:‘m':g'm“ ot -360 | 10138 726 -.060 185 - 427 308

Analysis of table 19 will again be done in the discussion section of this chapter.

Statistics of site visits
The following screenshot was extracted from the m-health website and shows
some of the statistics on visits of the site
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Figure 5 : Site visits statistics

The visits simply confirm that users, really used the system and their responses
where not guesses but a true reflection of their experiences.

Analysis of the performance of the system.

Availability and downtime

Committed hours of availability (A)

This is usually measured in terms of number of hours per month.
Availability = 720 hours per month

Outage hours (B)
This is the number of hours of outage during the committed hours of availability.
10 hours of outage due to hardware failure, 14 hours of outage for maintenance

were used for the respective site stoppages.
The amount of availability is:
Achieved availability = ((A-B)/ A)*100 percent

Total Hours of outage due to machine hardware problem =10 hours
Total Hours of outage due to maintenance = = 14 hours
» High availability = ((720-10)/720)*100 percent = 98.61 percent availability
o Continuous operations = ((720-14)/720)*100 percent = 98.05 percent avail-
ability
o Continuous availability = ((720-24) /720)*100 percent = 96.67 percent
availability
High Availability = 98.61%= 7.30 days/year, 14.4 hours /month and 3.36 hours/
week
Availability for continuous operations = 98.05% = 7.30 days/year, 14.4
hours/month, 3.36 hours/week
Continuous Availability = 96.67 % = 10.96 days/year, 21.6 hours / month, 5.04
hours /week

Speed of the website

The following URL http://analyze.websiteoptimization.com/wso was used to test the re-
sponse time and speed of the website .

http://www.websiteoptimization.com/speed/1/ Monday 19 March 2012 says waiting time
is dependant upon several factors, which the researcher is not going to explore in this re-
search, but the general load time should be under 8.6 seconds and load times should be
decreased by 0.5 to 1.5 seconds but there is no universally agreed time as the relationship
between expectation and user experience is what matters most. After five trials, the re-
sponse time was averaged to be 0.67 seconds which is in the same range of 5s (DNS
lookup and connection time) under the www.webpagetest.org.

The site http://www.webpagetest.org/result/120320 TE_3N5Q9/1/details/ was also used
to test the performance of the researcher’s website and the produced results gave
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www.dariro.org a speed of 1.12 and a score of 79/100 with a total load time of 7.21 sec-
onds. This falls in the range found on http://www.websiteoptimization.com/speed/1/
meaning that the researcher’s site is performing optimally.

Discussion

This section is going to discuss the findings in order to come up with a conclu-
sion of whether m-health helps or not. We will look at health workers responses
and then the system.

Health workers Responses

Dependent variables will be analysed using data from tables above.

Analysis of Traditional reporting by years of experience

Table 4 shows responses towards the traditional data collection and reporting by
years of experiences and show that all years classes excepting the >10 years con-
curred that traditional data collection and reporting is not efficient with a total
mean of 1.37. The opposite responses from the >10 years maybe because they are
so used to the traditional way and have trusted it because it is the one they have
been exposed to for long. This may be resistance to change. It is the only report-
ing that they have been exposed to unlike their junior counterparts who are now
exposed to a wide range of technologies.

Need to replace traditional system

As depicted by the table 10, 68% of those that agreed to the need to replace the
traditional system came from GRNs while 16% were doctors and 16% student
nurses. Only four(4) disagreed with the need to replace the traditional way.

M-Health Platform Analysis

m-health by years of experience

Table 7 which shows responses to the m-health platform by years of experience
show that the responses based on years of experiences show that the 2-3 years
had a higher mean on ease of access and the overall means on the questions
show acceptance. But on the preferred reporting they had a difference of 0.33. So
we can conclude that the health workers found the platform useful regardless of
their years of experience at work. Preferred reporting again showed health
workers referred to use both, maybe as a parallel run until the m-health had re-
sults seen over some time. This can be attributed to network which was a chal-
lenge as well as some compatibility issues. These need to be resolved in future.

Response towards m-health platform by sex

Responses from table 6 show that the respondents had words of praise to the m-
health platform that they had been exposed to showing that they appreciated it.
There were slight variations in the means from either sex attributed to differ-
ences in their numbers but the overall mean was in agreement with appreciation
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of the m-health platform

m-health by prior internet knowledge

From the table 9 which had responses by prior internet knowledge, those in
agreement with the statements or dependent variables constituted 76.5% while
those not in agreement contributed 24.5% . The general overview of the re-
sponses looking at the total means is that regardless of prior internet knowledge,
the health workers saw significance in the m-health platform and accepted it as
a data collection and reporting tool. The 24.5% may be attributed to the fact there
were some reservations on always available maybe due to the network challenge.

Easy of access by smart phone ownership

From table 18 we can see that respondents without smart phones were five and
those with them were fourteen. From the table there was insignificant difference
on responses for instance on ease of access ,they had a difference of 0.06. Gener-
ally speaking, the responses were not affected by smart phone ownership and
both respondents so the significance of m-health platform. We can conclude that
factors like smart phone ownership did not have any significant contribution to
health workers responses who said the platform had several advantages.

We can then accept the alternative hypotheses that The health workers will find
the implanted m-health system useful to them and there is a significant differ-
ence in monitoring and controlling diseases by the introduction of an m-health
system. There are no significant difference in health workers responses by gend-
er which shows that the acceptance of the platform was independent of gender.

Navigation and Data Entry

From table 17, 68% of the respondents were in agreement against 32% who are
against the statement which says “Navigation and Data Entry is Easy”. As
depicted by the table, those with and without prior phone internet knowledge
concurred that navigation and data entry is easy with the platform with the
highest number coming from those with prior internet knowledge.

As depicted by the table 18 which shows responses by smart phone ownership
,26 % of the respondents had no smart phones but agreed that navigation and
data entry was easy.42 % of the respondents had smart phones and agreed that
navigation and data entry was easy .26% was unsure with 6% disagreeing. This
shows that whether respondents had smart phones or not before, they saw navi-
gation and data entry being easy.

Site Compatibility with mobile phones

On the issue of compatibility 100 % of the males said the site was compatible to
their phones while 83 % of the females agreed with compatibility. However
,there were some concerns over compatibility when the site was loaded for the
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first time. This might have attributed to the 83% of the females.

Period to send a report

As depicted in table 13, the majority (79%) said the period taken to send a report
using the m-health platform was less than a day while (21%) gave a day or
more for an answer. This shows that the majority concurred that the m-health
platform is fast and therefore useful because health is about timely delivery of
information. Those who gave more than a day for an answer may have been due
to network which again may have been affected by their locations. There is need
to see if health centres locations have a bearing on their responses.

Where to implement m-health

Table 3 basically summarises the means of where to implement m-health. As can
be seen, the average is 2.89 which is close to a 3 showing that there is
recommendation for countrywide use,showing that they found mhealth useful.
If it was not of its usefulness, they would not recommend its countrywide usage.
However ,there is need to try it on a larger scale because the numbers may at
times not be representative of the country’s population but where used in the
hope that since health centre enviromnent are basicallly the same and the
training they receive is the same,we can trust their suggestions.

As depicted in table 26, 89% of the respondents said m-health should be imple-
mented countrywide whereas 11% said it should be implemented in towns.
These responses show great acceptance of the platform and contradict the null
hypothesis that health workers will not find the platform useful to them. If it was
unacceptable, they would not recommend its wide usage.

As depicted by table 14 and 15 the respondents selected countrywide use of the
system and there was a response from all job titles in favor of coutrywide usage
which shows acceptance.

As shown by the t-test based on gender in table 18 ,all variables with the
exception of availability and data sending easy had two tailed significances
greater than 0.05 which aids us in rejecting the null hypothesis, based on gender
that health workers will not find the platform useful.with this, we can accept the
alternative hypothesis that workers will find the platform useful.

Table 19 is also a t-test by prior phone internet knowledge, all variables with the
exception of availability,period to send a request,network challenge and data
sending easy had two tailed significances greater than 0.05 which aids us in
rejecting the null hypothesis, based on prior phone internet knowledger that
health workers will not find the platform useful.with this, we can accept the
alternative hypothesis that workers will find the platform useful.
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Combining table 18 and 19 as well as other tables above can help us conclude
that the platform will be useful to health workers and can help in improving
health delivery if properly implemented.We can therefore reject the null
hypothesis that health delivery will not be improved and accept the alternative
hypothesis. This is in line with the fact that responses are in favour of m-health.

SUMMARY AND CONCLUSION

Summary

The main thrust of the research was to establish whether an internet enabled mo-
bile phone can be used as a data collection and reporting tool for use by health
workers. This came from the documented facts that Zimbabwe, like other devel-
oping countries is lagging behind in the race to meet the MDGs of 2015. As a re-
sult, some countries, still developing, like Zimbabwe started on m-health which
was meant to help in timely delivery of health services and the researcher saw,
after literature surveys, the potential that mobile phones have as they are just de-
signed wit features almost similar to those on computers.

Objectives were set, research questions formulated and hypotheses defined,
which were to guide the researcher throughout the research. A mobile website
was designed and developed which was then put online for viewing and use by
a group of health workers who where strategically sampled. Malaria cases were
recorded through mobile phones‘and sent to the malaria website for storage and
decision making.

Users where then given questionnaires which they completed basing on their
experiences with the system. The group was structured in such a way that those
practicing nurses would do their normal chores and then report and so worked
as a control group again.

The website was also put under several tests to measure response time, availabil-
ity and speed among other metrics and results where compared with known av-
erage values. Analysis of data collected during implementation was then made
to come up with a conclusion.

Conclusion

The research was successfully conducted with everything working well and awesome re-
sults where produced. Responses from users showed that they were satisfied with the
mobile platform and expressed keen in having the system widely used. Users where not
affected by any background factor like prior phone internet knowledge or Smart phone
ownership. However, they had variation on whether the system was reliable or not and
whether drug acquisition would improve with the majority giving a response of unsure.
Some users raised concern on the compatibility of the website to their mobile phones. It
was just that some graphics where too large for some mobile phones like the SonyErric-
son and these phones were taking some time before they could load the mobile version.
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On loading the website for the second time, it would not show the images but just show
the simplified menus and the necessary items. However health workers expressed satis-
faction with the speed, efficiency and ease of use of the platform. Analysing their re-
sponses we ca reject the null hypothesis that they will not trust the m-health platform as a
technology that can be used to help fight malaria. Statistics where also collected to see if
the site was actually being used and it was confirmed that users responses where based on
their experiences.

The website was finally put under test and availability and downtime where measured
first. Using the estimated outage times due to hardware failure and maintenance and also
the formula from http://en.wikipedia.org/wiki/\WWeb_hosting_service  (Thursday
26/01/2012) the availability for continuous operations was 98.05% corresponding to a
downtime of 14.4 hours per month and 3.36 hours per day. These are reasonable figures
showing that the website is almost always available considering our network and power
outages. Speed was also tested to find the response times and produced acceptable results
meaning the site is suitable for normal use. Waiting time was not considered in this re-
search as it is affected by several factors.

In a nutshell, the research was successful, and showed that m-health is helpful and if fully
implemented can go a long way in facilitating timely delivery of life saving data or in-
formation, can enhance communication, can reduce travel costs and facilitate in-house
refresher training among other advantages and therefore should be implemented on a
large scale

RECOMMENDATIONS AND FUTURE WORK

Recommendations
With the positive results realised from the implementation of m-health, it can be
seen and concluded that m-health can effectively control malaria, looking at the
data collection, monitoring and timely delivery of information for decision mak-
ing purposes. However, the researcher noted some areas that need to be ad-
dressed for m-health to fully realise its potential
e The ministry of health and child welfare should play a leading role in
these researches as it is the mother body that can facilitate selection of
strategic research sites and participants and the researcher noted that he
had problems in convincing the participants to participate without the full
knowledge of the authorities due to a large number of protocols that
needed to be observed.
e The researcher also recommends funding for the research to be imple-
mented at full scale
e The researcher recommends full education on the technology such that it
can be implemented in all areas.
e The researcher also recommends that partnerships in such researches
should be made so that airtime is subsidised for the sake of these re-
searches.
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Future Work

The researcher proposes to advance research using a particular brand of mobile
phones if funds are available. The work to be done in the future can also include
development of applications to include facilities like chat and other surveillance
features that can be used to improve real-time communication between users and
administrators. The platform also needs to be implemented on other diseases as
it as worked for malaria and this should be done on a larger scale since the num-
bers used in this research, because of time and funding were small. There is also
need to see if health centres geographical locations have a bearing on the effec-
tiveness of an m-health platform. There is also need to analyse the health work-
ers responses by their ages to see if it has an effect on people’s responses.

Conclusion

The research was successfully carried out and the mobile phone was seen to be
an effective tool in the dissemination of health information in the fight against
Malaria. If projects are implemented at large scale, with support from the parent
ministry, the mobile phone can go a long way in helping improve health deli-
very, not on Malaria only but on other diseases as well. On the suggested future
work, if it is researched on, the mobile phone has the potential to help us as a
country move towards fulfilling the health related Millennium development
goals
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