Information and Communication Technology in Cameroon: A discussion on a 3 year experience and the future of ICT in health in a resource limited setting.
Mbah P Okwen (1), Ngomsu M Foki (1) Moussa Charlot (1) Rene Lamnyam (2) Bolima N Akwi (2), Capo Mireille (1).

1) Netherlands Development Organization (SNV) Cameroon

2) Health Development and Consultancy Services (HEDECS)

Context
Information and Communication Technology (ICT) has revolutionized work experience in the 21st century in all sectors including the health sector. In the health sector information and communication technology has developed in the concept of electronic Health (eHealth) or telemedicine and from whence has emerged the concept of mobile Health (mHealth). However these have been little utilized in the sub Saharan Africa (SSA); where paradoxically this is the situation where ICT will have the greatest impact and usefulness in health development.
eHealth can be defined as: Using information and communication technology (ICT)—such as computers, mobile phones, and satellite

communications—for health services and information.
While mHealth emerging like a subset is defined as: Using mobile communications—such as PDAs and mobile phones—for health services and information.

ICT can be used to:

· Monitor health interventions including vaccination programs, maternal and child health programs, drug distribution programs

· Facilitate research process (remote data collection and remote monitoring)
· Track disease spread and control during outbreaks (remote monitoring)
· Improve data collection (speed and quality)
· Serve as access point for entering patient data in national health information systems.

· Awareness creation through the use of text messages.

· Communication and training for Health care workers
· Facilitate modification of field activities

· Monitor and evaluate HIV management strategies

· Map out intervention zones with GPS coordinates

This technology is particularly suited for SSA because;

· Minimal materials needed

· Skills needed to operate equipment can be easily acquired and transferred.

· Circumvents problems of lack of street names and house numbering

· Ensures good governance of resources

· It is open source therefore ensures sustainability even with subsequent updates.

· It is a mobile technology

· It can boost MDG targeting

In SSA, outbreak of diseases like cholera, meningitis are polio occur from time to time and this usually requires quick and concise interventions. To address the situation, health authorities need to act quickly and collect credible data for the diseases trend (spread and control with interventions). The process is made difficult due to: 
· Lack of credible data of populations in our health districts; leads to unclear baseline data and situational analysis 
· Complexity of paperwork usually makes trainings necessary, these maybe required before interventions and are usually long and expensive

· Lack of streets and house numbering; makes interventions process difficult

· Poor governance in the public health sector; makes resource misappropriation difficult to track

· Paucity of health staff; makes outreach to all difficult

· Inconsistent electricity; makes storage of vaccines difficult and expensive

In this paper, SNV attempts to present the use of ICT to address these issues with the use of the open source software ‘Epi Surveyor’ for monitoring disease outbreaks and health campaigns.

Situational Analysis
In SSA in general, and Cameroon in particular; there 2 factors coming into play which make the use of ICT particularly interesting. These include the interplay of field complexities and the circumventions provided by cheap and open source technology.
A. Field Problems

a. Lack of credible demographic data: In most of SSA, demographic data may not be a true picture of the population because they are often poorly collected or collected to meet up with political interest. Usually, the staff collecting data have little training and control teams may have ‘political agendas’ in mind. This means the health authorities are already working in an uncharted field!
b. Lack of Street and House numbering: Most governments have not been able to number their streets and houses in SSA. This makes even an ambulance intervention extremely difficult as directions are made with relation to objects or persons within quarters.
c. Complexity of Paperwork in data collection: paperwork in disease monitoring usually requires the filling out of huge documents which must be fully understood and mastered, unlike soft copies of documents which could provide the investigator with prompts and on the field tutorials. Therefore long and expensive tutorials are usually required for paperwork to be filled out; in addition, any mistakes are hard to track in real time.
d. Paucity of Health Staff: With the ‘brain migration’ hitting SSA the most, even the little health staff present are constantly seeking greener and/or fairer pastures. SSA is therefore in a constant shortage of health staff, requiring adequate utilization of the few staff available. This means long trainings will deprive populations from health services.
e. Bad Governance in Public Health: Lack of accountability and equity with lack of sense of ownership and considerations for posterity have negatively affected health service delivery in SSA post independence. This is even more critical in the situation of an outbreak. Resources are hard to track, and feedback is slow and often times unreliable.
B. The Added Value of ICT

Formal studies and preliminary project assessments—in both the developed and developing world—demonstrate that mobile technology improves the efficiency of healthcare delivery, and ultimately makes healthcare more effective. The long-term goal, and expectation, is that mHealth programs will have a demonstrable and significant positive impact on clinical outcomes such as reduced infant mortality, longer life spans, and decreased contraction of disease.
a. Sustainability: Due to the rapidly expanding field of ICT, many program designers have also been able to venture into health and have in the process developed great open source software (OSS) to address many issues in health. OSS ensures sustainability.
b. Affordability: The OSS which can be used for health development and health interventions mostly require simple mobile phones or palm digital assistants (PDA). These are readily available and affordable in SSA.
c. Training facilitation: A good aspect with software is the ability of the software to offer a tutorial to the user, making preliminary trainings short and less expensive; as the user can take a guided tutorial on the program. This means staff can get training at their own perfect timing and can be prompted while doing their field work.
d. ‘Real time’ monitoring: With the widespread availability of GPRS and EDGE technologies, the health sector can only have a filled day with exploits! Field data collection can be submitted in real time to a central server where experts could immediately review and make recommendations to field workers. This can significantly address governance issues and reinforce staff capacities. It also implies one fully knowledgeable staff at the central staff can assure quality in the field of newbies!
e. Increased Speed of data collection: Data collected can be analyzed immediately, making data and results available with an unprecedented speed and ease.

Therefore we see a complementation of field problems in SSA by ICT in health; which can significantly help in disease control and monitoring as well as in health development.

Case Reports

This paper reports a 3 year experience in using ICT (OSS, PDAs, mobile phones, GPS and GPRS technologies) in SSA for disease control, mapping and immunization programs. This was done in collaboration with Institute of Immunology at the Centre de Recherche Publique of Luxembourg (LNS II), Netherlands Development Organisation (SNV), and Health Development and Consultancy Services (HEDECS).
In 2006, collaboration with LNS II on an epidemiological distribution of hepatitis B Virus (HBV) in Cameroon set a stage for the use of ICT and OSS in SSA. The collaboration was sponsored by the Luxembourgish ministry of Commerce and Foreign affairs through LNS II (as represented by Prof. CP Muller). This collaboration made available ICT tools (PDAs, GPS kits, ELISA and PCR machines) and trainings on the use of Episurveyor, Epi Info, and Microsoft Access.
HBV pilot study (2006)
The pilot study was carried out to investigate the different types of HBV genotypes in the North West Region (NWR) of Cameroon in 2006. The target was to screen populations in this region to reach 100 positive samples for HBV. 

The study was carried out with the use of questionnaires designed for EpiSurveyor on PDA. Random home visits were made to reach inhabitants within the community. Participation in study was voluntary and enrolment was only done after informed consent. Blood samples were collected and tested with rapid test kits on the field and positive volunteers were requested to donate 5 ml of whole blood. PCR and sequencing on positive samples were done at the LNS lab in Luxembourg by a visiting scientist from Cameroon.
A total of 56 positive samples were collected in this study, due to the small size of the study and the identification of novel HBV sub genotypes there was a recommendation to expand this study. The results of this study are not yet published.

HBV study in traditional Healers and their Clients (2007 – 2008)
This study was aimed at mapping out traditional healers (TH) zones of client coverage. The traditional methods of health service delivery significantly expose them and their clients to blood borne infections. The study aimed at establishing whether there is a link between TH and client infections with HBV. It also aimed at increasing the sample size of the previous pilot study for sub genotypes of HBV in Cameroon. 
Samples were collected by randomly selecting households within TH intervention zones and testing samples for HBV. The positive samples were then confirmed with ELISA. All samples were shipped to LNS II laboratory for further testing and control by a visiting scientist from Cameroon.
The results revealed a high prevalence of HBV in TH; up to 95% of signs of exposure of TH to HBV and novel sub genotype of HBV. This paper is in the process of publishing.

Avian Pilot Study (2007)

Bird farming in Cameroon is done mostly in a subsistent and non commercial method with most of the chicken sharing same sleeping areas with humans. This provides a potential risk for zoonotic transmission of new castle disease virus (NDV), avian influenza etc. Viral conjunctivitis, commonly known as ‘Apollo’ is common during the harmattan seasons. This condition is largely attributed to NDV.
The study aimed at identifying potential zoonotic disease in both non commercial (backyard) and commercial birds in Cameroon.

A total of 100 chicken throat and cloacal swab samples were collected from commercial and non commercial birds in the NWR of Cameroon.

2 new virulent strains of NDV were found in non commercial birds. This paper is published in Archives of Virology Vol. 154 of January 2009.
Child Nutrition study

The aim of this study was to investigate nutritional status of children below 5 years of age in the NWR of Cameroon and was a project sponsored by Plan Cameroon in line with the mother and child nutrition week.
Nutritional status data including vaccination and deworming status were collected using epi info. Data was also managed using Epi Info.
Results revealed that although children had good weight for age, up to 78% of children did not meet their heights for age. 

The results of this study have not been published as Plan Cameroon unfortunately was just interested in running the week and not in using the data.

Avian study (2009)
This was a follow up to the above study with an increase in the sample size from 100 to 600 birds and covering the whole of Cameroon.
Data was collected on PDAs using EpiSurveyor and GPS, to identify exact location of birds. It also included wild birds as well as domesticated birds and stools collected from wild bird habitats. Samples were carried to LNS II laboratory for PCR investigations and sequencing. This study is still underway.
Ticks Collection Project (2009)
In this study we are investigating prevalence of bacterial and viral DNA which can infect humans in ticks and how are they demographically spread over Cameroon.

A total of 1000 ticks were collected from Human, animal and avian sources. Data about location (GPS), tick species, and habitat were collected with Episurveyor. Ticks were collected in 2 ml Eppendorf tubes of 95% alcohol and stored at 4°C. Samples are to be shipped to LNS II lab for further investigation by a scientist from Cameroon.
Client Satisfaction Survey for Mutual Health Organisation (MHO) (2009)
In a quest to increase access health to women, children and excluded communities in Cameroon, Netherlands Development Organisation (SNV) embarked on promoting Mutual Health organizations (MHOs – a health insurance scheme managed by local community members) through capacity building. In this process there was need to get quick and credible results about profile of MHO members as well as their degree of satisfaction with service providers.
A questionnaire was designed using Episurveyor on PDA. Investigators then went into the field to collect data on locations of members and their degree of satisfaction with service providers (Hospitals). With ICT it was also able to input a mapping of dwellings of members as well as their distances from the hospitals. Data collected was immediately managed and results made available. This study results are available internally within SNV.
Conflict zones mapping project (2009)
Conflicts between nomadic herdsmen, local grazers, non nomadic settlers and farmers are common in Cameroon. These result from migrating cattle moving into farmers land and destroying their crops or cattle migrating into community protected watersheds for drinking and contaminating water source and leaving a trail of diseases along the line of the water flow.
The aim of this study is to track community watersheds as well as farmers land with GPS and also tracking a guideline for nomadic grazers to include meadows. Special trees which can be identified by nomadic herdsmen will now be planted along safe cattle tracks to guide herdsmen and their cattle as they migrate. Tracks can also be published on Google earth to help authorities intervene in case conflicts arise.
This project is underway.

Highlighting the added value of ICT in health 
In Cameroon several health interventions could significantly benefit from ICT; these include – 

Use of ICT in immunization campaigns.

ICT tools (applications and softwares) will greatly enhance the immunization program. Improving quality of data and quality of monitoring. Households will be clearly identified and represented on Google maps with the use of GPS coordinates, bypassing issues of lack of house and street numbering which is a huge snag in implementing health interventions in Cameroon.
Use of ICT in HIV programs to help with compliance

In Cameroon presently mobile phones are common in most households. The phone companies have also made possible free notifications through services like ‘call me back’ or ‘bip me’ which can be exploited in monitoring HIV treatment compliance in People Living With HIV/AIDS (PLWHAs) on anti retroviral therapy (ART). A central phone line linked to a data base can be set up whereby clients send a ‘bip me’ each time they take their drugs. Their phones could also be set to remind them each time they have to take medication. Central data base can be used to monitor compliance.

Use of ICT in Evidence Based Medicine (eLibrary) 
Evidence Based Medicine (EBM) is a tool which translates research results into good practice and is currently very much in use in most of the developed world. However this tool is little used in developing countries due to lack of libraries, paradoxically, EBM will have more added value to practice in resource limted settings like SSA. With the dawn of computers and PDAs, large data bases could be carried in handheld devices. eLibraries could be used to access information for EBM implementation.
Use of ICT for reducing child morbidity and mortality (eIMCI)

Integrated Management of Childhood Illnesses (IMCI) is a tool developed to reduce child morbidity and mortality and uses a log system to help healthcare workers in diagnosis and treatment. It helps to improve accuracy of diagnosis and treatment, reduce hospital waiting time, and guides mothers on when to return to the hospital. It is a strategic tool in achieving MDGs that has been largely underutilized due to difficulties of paperwork and monitoring. eIMCI is an electronic version of this tool which facilitates the process of IMCI with respect to filling out forms and monitoring. This can be used with basic ICT equipment like mobile phones and PDAs.
GPS mapping of households to facilitate health interventions (immunizations, ambulance services etc) 

Comparison of Software in Health – Experience in resource limited settings.

	SN
	ITEM
	EPISURVEYOR
	SPSS
	MICROSOFT ACCESS
	EPI INFO

	1
	COST
	Open Source Software (OSS)
	Paid software, cracked copies available but no updates with cracks
	Paid software, crack available with updates possible.
	Open source software (OSS)

	2
	TUTORIAL
	Available video tutorial on DataDyne website as well as on Youtube. Electronic copies on PDF also available
	Available in PDF
	Available in PDF
	Available in PDF

	3
	MOBILITY
	Can be used on mobile phones, PDAs and Laptops.
	Can be used on laptops only
	Can be used on laptops only
	Can be used on laptops only

	4
	DATA MANAGEMENT
	Realtime server data upload through GPRS and EDGE available.
	Data can be shared as .mdb electronically.
	Data can be shared as .mdb electronically
	Data can be shared as .mdb electronically

	5
	USER FRIENDLY INTERFACE

	80% adaptability to limited resource settings
	50%
	20%
	40%

	6
	AVAILABILITY OF SOFTWARE DESIGNERS TO SKILLS TRANSFERS AND BUG FIXES
	98%
	10%
	5%
	40%

	7
	MDB FORMAT
	YES
	YES
	YES
	YES


Challenges

· ICT skills are still lacking in health staff, due to poor access ICT tools

· Lack of electricity may affect collection of data.

· Lack of network coverage and Google Earth coverage in certain areas.
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