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ABSTRACT 

The main objective of this study was to explore challenges and opportunities affecting 

information flow and feedback in health information systems (HIS) at district level in Malawi. 

The study employed qualitative research methods that included semi-structured interviews, 

observations in the health facilities settings, review of patient registers focusing on data 

collection tools and their contents and focus group discussions. The study was carried out at 

Health Facilities and District Health Offices in Blantyre, Zomba and Lilongwe.  

The results show that there is existing Health Management Information System (HMIS) data 

being used in health facilities and District Health Offices (DHOs) in Malawi. However, system 

of data collection and vertical data flow is rather complex; and there are a number of data 

collection tools in use: patient cards, registers, tally sheets and forms.  

 

Several challenges were identified, namely: lack of clear understanding of the purpose of data 

collection, information flows reflecting the requirements of higher levels without addressing the 

health facility and district level’s information needs, lack of appropriate transport to take data 

from community to health facilities and DHOs; inadequate HMIS materials and supplies 

(stationery, computers with internet connection, phones, etc), lack of adequate storage space and 

existence of parallel reporting systems in the health information systems. 

  

The research findings also indicated that the health data being reported is not sufficient to 

support informed decision-making and health planning. Furthermore, the study revealed that 

some of data collected is of low quality, incomplete, inaccurate; and there was untimely 

reporting. 

  

The following measures are recommended to mitigate the challenges in information flow and 

feedback at district level in Malawi: Promote local learning and discussion of essential HIS 

needs, and the role of routine data collection in meeting those needs; Establishing an information 

culture in HIS and health care organizations; Investing in health data collection, use and 

management of health information at local levels within the HIS; and provide enough resources 

(transport, computers with internet connection, cell phones). 
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CHAPTER 1 

INTRODUCTION 

1.1. Background 

Having a healthy population is one of the targets for attaining socio-economic development in 

any country. The health care system is one of the major determinants of the health status of the 

population and therefore the importance of quality health care services cannot be 

overemphasized (Galimoto, 2007).  

However, the health status and quality of the health care services in many developing countries 

fall short with reference to international standards mainly due to dominating shortage of financial 

and human resource in the public sector. It is in such situations that good management is crucial 

and a prerequisite for increasing efficiency and effectiveness of the health services (Sauerborn & 

Lippeveld, 2000). It is widely believed that the Health Information System (HIS) has a major 

role in supporting good management which will eventually assist in the improvement in the 

quality of health service provided to the population as Mahler states “The WHO has long 

identified health information systems as critical for achieving health for all by year 2000” 

(Mahler, 1986 cited by Sauerborn & Lippeveld, 2000:1). A Health Information System is 

therefore defined as “a set of components and procedures organized with the objective of 

generating information which will improve health care management decisions at all levels of the 

health system” (Sauerborn & Lippeveld, 2000:3). 

Health information systems in developing countries have been considered as obstacles that 

hinder the provision of quality health services rather than supporting tools. The reasons for this 

view include: the data gathered and information produced is irrelevant and of poor quality; the 

HIS is fragmented; there is lack of timely reporting and feedback; and poor use of the 

information (Sauerborn & Lippeveld, 2000; Lungo, 2003; Galimoto, 2007).   

If it is believed that information is indispensable for effective management and development of 

health services and that, furthermore, it has to be meaningful, reliable, accurate, and timely, then 

health system managers should be ‘keeping an eye’ on the information system and its 

performance (Sapirie, 2000; Lungo, 2003). 
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Health is a major concern of people everywhere in the world especially in developing countries 

such as Malawi where most people are poor. Information flows and feedback is essential 

commodity for delivery of health services and lack of proper information flows and feedback has 

been shown to discourage utilization of public health facilities (Ministry of Health and 

Population, 2003). There is need to assess continually and objectively the effectiveness of 

information flows and feedback among health practitioners in order to achieve a reliable health 

management information system.    

The way information is created, stored, and shared within the healthcare industry limits the 

ability of doctors, nurses, clinicians, and administrators to share information and work together. 

Healthcare professionals are overwhelmed with paper-based processes, manual data entry, and 

isolated information systems that do not communicate (ibid). 

Good information systems are desirable, but unfortunately as the World Health Organization 

(WHO) (2004) emphasize, they do not in fact exist. HIS, especially in developing countries, have 

typically been found inadequate in providing effective management support because of these 

systems being primarily “data”, rather than “action” driven. This implies systems that are 

typically aimed at filling endless registers, sending reports without obtaining adequate feedback, 

collecting data that is not very helpful for management decision making because they tend to be 

incomplete, inaccurate, untimely, obsolete and often unrelated to health priorities (Macueve, 

2003).  

 

Data (facts and statistics collected together for reference or analysis) on the primary health care 

systems is collected at the community level and then is transmitted up to the levels of the 

administrative hierarchy where various decisions have to be made, including resources 

allocation. However, what is often found is that the transmitted data typically end up on the 

shelves of an office at the upper level of administrative hierarchy and unused for decision-

making. The gathered data typically has little relevance, is of poor quality, and is inadequately 

used. The lack of timely reporting and feedback, duplication and waste due to parallel existing 

HIS are some of the reasons why current systems in developing countries are not providing 

expected benefits (WHO, 2004; Macueve, 2003). 
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1.2. Purpose of Health Information Systems 

Health information systems generate information (data that is accurate and timely, specific and 

organized for a purpose) in order to inform health planners and decision-makers on what is 

happening at health delivery facilities. Health information systems improve health management, 

and health management is a pre-requisite for good health service delivery. Thus, health 

information systems are there to bridge the gap between disease occurrence and the response of 

health workers to fight against diseases. Wilson et al. defined a Health Information System (HIS) 

similarly to a Health Management Information System (HMIS), as “a set of tools and procedures 

that a health programme uses to collect, process, transmit, and use data for monitoring, 

evaluation and control in a health system”. A health information system includes, “patterns of 

belief about the causes of illness, norms governing choice and evaluation of treatment, socially 

legitimated status, roles, power relationships, interaction settings, and institutions”. Hardon, 

states that, “a health system is not a static phenomena. It is a continuous process of changes due 

to pressure from both outside the system and from within the system” (Hardon et al. 2001:27). 

 

1.2.1.  The Malawian Health Care System 

The Ministry of Health (MoH) in Malawi provides 62 percent of the health care services while 

the Christian Health Association of Malawi (CHAM) provides 38 percent (Deliver, 2007). 

CHAM facilities complement public health sector facilities in the provision of reproductive 

health services and have full access to public-sector reproductive health commodities.  Apart 

from the public sector, Non Governmental Organizations (NGOs) are also involved in health 

care services delivery, of which Banja La Mtsogolo, a Marie Stopes International affiliate, is the 

most significant (ibid) as seen in Figure 1. 
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Figure 1: Malawian Health Care System Structure. 

The public health sector system comprises three levels: the primary level, comprising health 

centers, health posts, dispensaries, and rural or community hospitals; the secondary level 

comprising district and CHAM hospitals; and the tertiary level which comprise central hospitals 

and private hospitals (Sandvand, 2007).   This research study focused at the district level, being 

the secondary level of the health sector and the hub of all the information from the periphery 

levels. 

In January 2002, the Ministry of Health and Population started the implementation of a 

comprehensive and integrated routine Health Management Information System (HMIS) 

throughout the country. The introduced system was guided by the principles of; integration of all 

routine information systems; decentralization in information generation and use; information for 

action; and being simple to establish and maintain. For the first time Malawi would have access 

to continuous monthly data on all agreed indicators for each health facility, district and the 

Ministry of Health 

(MoH) 

Central Hospitals, 

District Health 

Offices, Community 

Hospitals and Health 

Facilities (provide 

62%) (Government) 

Christian Health 

Association of 

Malawi (CHAM) 

(provides 38%) 

Non­Governmental 

Organizations (NGOs) 

(i.e. BLM) and Private 

Hospitals (i.e. 

Mwaiwathu, City 

centre clinic, etc) 
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nation. It was also the first time that each public health facility and district health office would 

know the catchment areas and the population size to be served (Galimoto, 2007). 

The integrated HMIS is designed to provide programme managers and staff with reports on how 

well each programme is functioning and to alert the service providers and programme managers 

to take timely necessary corrective actions (Ministry of Health and Population, 2003). MoH 

officially endorsed a limited set of core health sector indicators (measurable characteristics of an 

individual, population or environment) as a standard for ensuring that all data collected has 

purpose (ibid.). These indicators were developed through consensus building process whereby 

various stakeholders were involved in determining the required indicators. Once the consensus 

was reached, tools for data collection, processing and reporting were revised (Chaulagai et al., 

2005).  

� Overall Structure of the HIS  

The Ministry of Health recognizes that the HMIS can never be fully integrated into a single 

entity in any setting. Therefore, for proper flow of information and feedback, HMIS has been 

logically grouped into a number of sub-systems which have been identified as interdependent 

components of the national HMIS as seen in Figure 2. These sub systems are: (a) the Financial 

Management Information System (FMIS), (b) Human Resource Management Information 

System (HRMIS), (c) Logistic and Supply Management Information System (LMIS), (d) 

Physical Assets Management Information System (PAMIS), and (e) Integrated Health Services 

Management Information System (IHSMIS). 

The Integrated Health Services Management Information System is at the core of this structure 

and derives information from all other sub-systems to serve as a comprehensive health and 

management information system. Malawi has fully integrated all service-related information 

systems and the Disease Surveillance System into a single entity of a Health Services 

Management Information System. The program-specific logistics and supply components have 

been integrated into a broader Logistics Management Information System (Chaulagai et al, 

2005). 
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Figure 2:  Model of the National Health Management Information System (HMIS) 

(Source: Chaulagai et al, 2005:5). 
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� Objectives of the information system  

The main mission of the National Health Management Information is to improve the health 

status of the people by providing reliable, relevant, up-to-date, adequate, timely and reasonably 

complete information for health managers at community, facility, district and national levels 

through increased effectiveness and efficiency of health services (Ministry of Health and 

Population, 2003).  

More precisely, there are three main objectives intended to be achieved through the HIS and 

these are:   

� To ensure that the required health and management information is available to all users in 

the health sector to meet each of their predefined needs.  

� To ensure that the required information is accessible to all concerned users.  

� To ensure that the intended primary users of the information are informed about the 

information. (The individual and organizations involved in delivering and managing 

health services and providing support to this effect are the primary users of information).  

The design of the health information system has been guided by the principles of:  

� Data for decision-making.  

� Integration of management of health service specific routine information systems into a 

single system.  

� Data collection for local analysis and use.  

� Data collection, analysis and use by the same health and support personnel who are 

responsible for the management/delivery of health services.  

� Complete information available at a single repository.  

� Strong links between all data collection systems in order to avoid duplication and 

produce synergy in data analysis and dissemination.  
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� Institutional set-up  

The philosophy behind the HMIS was that the people who provide the service collect and 

compile information; and that the storage, interpretation and dissemination to different users 

should be done from a single point at each level (Galimoto, 2007).  

Therefore, to achieve this, a new post for a statistician was created for each district health office 

and central hospital to assist with computerised data processing. The Health Management 

Information Unit (HMIU) was also established in the Ministry headquarters with the 

responsibility of coordinating information collection functions; compiling health information 

from internal, external, primary and secondary sources; analysing, interpreting and storing 

information in appropriate format; generating reports in different ready-to-use format; and 

disseminating information to all relevant stakeholders (Chaulagai et al, 2005).   

Furthermore, a Health Information Management Technical Committee (HIMTC) was established 

at national level consisting of members from various departments of the MoH and other 

stakeholders. The responsibilities assigned to this committee include: defining minimum datasets 

and their definitions; conducting periodic review of health data collection procedures and tools; 

identifying integrated sentinel sites for all purposes; setting operational research priority and 

approving operational research proposals (Ministry of Health and Population, 2003)  

A Committee on Health Information Policy (CHIP) was also established at national level 

consisting of members to be chaired by the top officials in the health sector (public and private) 

and with members from other external organisation such as Local Government ministry, 

National statistical Office. The overall responsibility assigned to this committee is of devising 

and approving policy on data collection, data management, and data distribution (ibid). 

1.3. Research problem domain area 

At the beginning, health information systems were oriented to collect information on diseases 

and on health service outputs. The practice of collecting and maintaining information on health is 

as old as the history of medicine itself. Since the earliest times, those who were engaged in the 

art of healing found it necessary to record various outcomes in relation to the number of patients 

attended. As a result, the health data collected proved to be valuable in all aspects of health care 
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provisions. In contemporary times, health information systems were transcended to the domain 

of modern health practices, and they hold great significance in the planning and decision-making 

of health services delivery (Lungo, 2003). 

 

Macueve (2003) claims that if data and information are properly collected and sent on a timely 

basis to decision-makers, it could potentially be helpful on deciding what drugs and medical 

supplies to deliver, how much, where and when. Since people and the health facilities are 

spatially dispersed it is necessary to know their locations with relation to the geographical factors 

such as distance between medical stores/warehouses and those health facilities; the road 

networks; and other physical constraints to the transportation. In order to understand patient's 

needs, it is necessary to integrate the drug logistics data with the health data for proper 

information flow and feedback to be achieved (Macueve, 2003).  

The World Health Organization has developed HIS assessment approach. The approach of health 

information systems assessment developed by WHO encourages the selection of subsystems and 

domains of health information systems for assessment because normally it is not possible to 

assess all health information subsystems in one study (Sapirie, 2000; Lungo, 2003). 

 

Sapirie (2000:74) presents the assessment that, “the assessment does not have to be nationwide, 

but could, for example, focus on one region”. Common subsystems of health information 

systems are: 

� Epidemiological surveillance for notifiable infectious diseases, certain environmental 

conditions, and risk factors; 

� Routine service reporting (Information flow and feedback) from the basic health services 

at community level, health centers, dispensaries, district hospitals, referral hospitals, and 

special and tertiary hospitals; 

� Special programme reporting systems such as Tuberculosis Control, Leprosy Control, 

Malaria Control, Maternal and Child Health and Family Planning, Expanded Programme 

on Immunization, and HIV/AIDS prevention; 

� Administrative systems including health programme budget management, health financial 

systems, health personnel systems, health supply and logistic systems, health training 



10 
 

programmes, health research management, health documentation management, and 

managing external health resources for health; and 

� Vital registration of births, deaths, and migration. 

 

This study focused on the “routine service reporting” subsystem of the health information 

systems. However, the other subsystems are also highlighted, especially in the case where the 

other subsystems intersect with the main area of study. In this study, Health Information System 

component (routine service reporting) is divided into categories as categorized by WHO (Sapirie, 

2000:75) as follows: 

� Data input: validity and completeness of data recording and collection, including 

surveillance, routine case and activity data, surveys, data emerging from administrative 

processes, and registration data; 

� Data analysis, transmission, and reporting: efficiency, completeness, and quality of data 

analysis, processing, and presentation, at all levels of the health system, in order to 

produce actionable information; 

� Use of information: decisions and actions taken for patient/client, community, health unit, 

programme, and executive management; 

� Information system resources: availability, sufficiency, and use of critical resource to 

support: the health information system budget; facilities such as space for record storage, 

records, and formats; and necessary equipment for data communication, storage, analysis, 

and document preparation (fax, computers, printers, photocopy machines, cell phones 

etc.); and 

� Information system management: organization and coordination mechanisms for assuring 

that data and information are properly defined, standardized, produced, maintained, 

shared, and reported. 

These categories are among the themes in the analysis of the empirical findings (see Chapter 4). 

1.3.1. Information sources  

The health system obtains required information from several direct sources as well as other 

systems within and outside the health sector. The most important sources are; (1) the census; (2) 
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the registration of vital events; (3) Health facility based records; (4) community monitoring 

reports; (5) population surveys and research; (6) records from ministries and institutions.  

The health data is collected/compiled from both the primary and secondary sources. The primary 

source is from data collected by health and support personnel while delivering service and 

undertaking other management functions. The secondary data (i.e. from secondary sources) 

includes data obtained from sources such as census, surveys and research that are required for 

planning and management of health services (Ministry of Health and Population, 2003).  

The information produced from the data is anticipated to be used to: (1) measure the health status 

of the people; (2) quantify the health problems; (3) quantify the medical and health care needs; 

(4) formulate health policies, plans and strategies; (5) set priorities to allocate resources; (6) 

design health interventions; (7) mentor trends and changes; (8) assess progress; (9) evaluate 

effectiveness and efficiency of health services (ibid).        

1.3.2. Information flow  

The main responsibility of recognizing disease outbreaks, low coverage of health services and 

adverse environmental conditions weigh upon local health staff. The main response and actions 

is expected to take place at health facility level followed by district level. The transmission of 

information is designed to elicit help from higher levels, and not merely to find a place in an 

archive, as shown from the information flow depicted in Figure 3 (Ministry of Health and 

Population, 2003).  
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Figure 3: Expected Information flow for National HMIS  

                           (Source: Ministry of Health and Population, 2003:21).  

More specifically, the information flow depicts a scenario where a facility generates quarterly 

reports on each predefined indicator for use by the concerned health programmes and other 

stakeholders. Each facility compiles data from its entire catchment area and reports to the district 

level. The District Health Office compiles data from all facilities, performs comparative analysis, 

reports to Ministry Headquarters and also sends feedback to each health facility. The Ministry 

headquarters compiles data from all districts and central hospitals, performs necessary analysis 

and provides feedback to all reporters.   

The Health Management Information Unit at headquarters sends reports to national program 

managers and provides general feedback to the District Health Offices and central hospitals. The 

Program managers at the national level also respond to the district and the Central hospital based 

on the report received. In this way, technical feedback by higher levels becomes as important as 

the bottom-up reporting.  
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Besides the bottom-up reporting and top down feedback mechanism as described above, the 

Health Management Information Unit (HMIU) at the headquarters compiles data on core 

indicators from all reliable secondary sources and sends to districts and central hospitals for their 

use in planning and management of health services (Ministry of Health and Population, 2003). 

The expected flow of information in the system is then as shown in Figure 4 where there are 

programme-specific reporting systems running parallel to the HMIS. This is in opposition to 

what was intended by the Ministry of Health to have the information flow where there is one 

point of transmission of data from one level to the next. 

 

Figure 4: Flow of routine Health data (Source: Galimoto, 2007:98) 
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1.3.3. Data processing and dissemination  

All health personnel involved in managing and delivery of health services are expected to 

collect, aggregate and analyze information using paper, pencil and a simple calculator and make 

immediate use in their daily work. At the end of every quarter each health facility aggregates 

data from all the registers into a quarterly report and submit it to the district health office, i.e., to 

the statistician as indicated in the institutional set up.  

The statistician compiles a report each quarter based on the quarterly reports received from the 

facilities in the district and a computerized system, the District Health Information Software 

(DHIS) has been established to assist in the processing of the data of each facility including the 

district hospital. The district report produced is then submitted to the MoH, i.e. the HMIU. This 

district report is also required to be fed back to the health facilities and other stakeholders who 

are partners in health service management in the district. 

Each district is required to conduct an annual review meeting with its facility in-charges and 

other stakeholders and produces an annual performance report with the content of: district at a 

glance: Maps, facts and figures; current health status in the district, i.e., analysis of routine 

indicators; organization of health services: types of services, delivery points and frequencies; 

quality assurance, monitoring and supervision, etc; as shown in Figure 5.  

The central hospitals are also required to produce quarterly monitoring reports on tertiary care 

indicators. Annually, performances are analyzed and comprehensive report is produced covering 

the area of service delivery, human resources, financial management, physical assets, drugs and 

supplies, etc.  

At national level, each quarter the HMIU compiles data from all districts and central hospitals 

and produces quarterly monitoring aggregated and comparative reports for use of different  
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Figure 5: Information process at health facility level 

(Source: Chaulagai et al. 2001:4) 
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National programs and other stakeholders. A copy of this report is sent back to district health 

offices and central hospitals for their self-assessment, comparative analysis and actions.  

These details about routine monitoring functions at different levels are depicted in Figure 6.  

 
 

Figure 6: Routine actions within each level 

               (Source: Chaulagai et al. 2001:3) 

 

1.3.4. District Health Information System (DHIS) 

At the district level, health data is kept in District Health Information System (DHIS), a health 

management information system which is targeted at the distributed collection and analysis of 

routine data, specifically for primary health care mainly at aggregate level. This application is 

Free and Open Source Software (FOSS) HMIS designed and developed under a global research 
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and development initiative, Health Information Systems Project (HISP).  The development of 

DHIS application software originated from the Department of Informatics, University of Oslo, 

Norway under a team of public health specialists in system design from different developing 

countries.   

The first version (DHIS1.3/1.4) was developed on Microsoft Office platform, and distributed 

free.  This was subsequently upgraded on an ongoing base continuously in South Africa since 

1997. DHIS 1.3/1.4 is the current national standard in South Africa and is being used in all the 

health facilities in the country as well as in many African countries such as Ethiopia, Nigeria, 

Botswana, Tanzania, Zambia and Malawi, among other countries.  This application is used for 

collection, validation, analysis, and presentation of aggregate statistical data customized to 

integrated health information management activities at the district level (National Health System 

Resource Centre, 2010).  DHIS2 is the upgraded version to be implemented at the district level in 

Malawi (Chikumba, 2009). 

 
1.4. Problem statement 

This study responded to the question of how to transform the existing information flow systems 

and feedback into management support systems, focusing on the routine services reporting 

component of the Health Information Systems in developing countries. The rationale behind the 

approach of examining routine services reporting is based on several existing conditions: First, 

the problems of inefficient and chaotic data collection and use of information in health facilities 

and at the district levels typically apply to the routine services reporting component of the health 

information systems. Second, routine services reporting are the only way to generate data for 

patient and clients management decisions (Sauerborn and Lippeveld, 2000) such as ordering 

supplies, including medicines and supervision of health personnel (Lungo, 2003).  

This research was aimed at making qualitative and quantitative analysis of the bottlenecks in 

challenges and opportunities in information flows and feedback in Health Information Systems 

in developing countries using Malawi as a case study, and discussed suggestions on how these 

bottlenecks can be addressed. Findings and recommendations of this study are meant to be useful 

in assisting policy makers and health planners in the country. 

The following research questions were addressed: 
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� What are the challenges and opportunities of information flow and feedback in Health 

Information Systems at District level in Malawi? 

� How are HIS data/information generated, managed and transmitted in both circumstances 

(lower levels to higher levels and vice versa)? 

� Why is data /information quality and timeliness of reported data/information currently 

compromised at various organizational levels and how can these issues be addressed? 

� Information is reported upwards in primary health care organizations, but how does 

information flow downwards from a higher organizational level to a lower level? In 

particular, what artifacts are central to organizational feedback and information 

transparency? 

 

1.5. Research Objectives 

The main goal of this research was an attempt to explore challenges and opportunities of the 

current information flow systems and feedback (routine service reporting) among health 

practitioners in Health Information Systems at District level in Malawi, identify potential 

remedies and therefore suggest ways for possible solutions in order to improve health care 

delivery in the country.   

The following were the specific objectives for this research study: 

� Analyze the performance of the current information flow systems in Health Management 

Information Systems’ data in Malawi. 

� Identify the kind of media currently used to transfer data/information from source to 

destination.  

� Establish the quality of information being sent and received and asses the security of the 

information being sent and received since some medical information is confidential.    

� Determine extent of the information which is sent from source to destination and extent 

of feedback that takes place i.e. kind of feedback, media used, duration and reasons for 

delayed or no feedback. 
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� Determine the challenges and opportunities of information flow and feedback in Health 

Information Systems/Health Management Information System’s data. 

 

1.6. Structure of the Thesis 

Following this introductory chapter which also presents more on the research problem domain 

area, research objectives, the health care system and the supporting health information system in 

Malawi. Chapter 2 of this thesis discusses on literature reviewed related to the issues of health 

management information systems. Additionally, literature is reviewed on health information 

systems in developing countries such as Malawi, etc.  

More details on the research approach adopted in this study are presented in Chapter 3 together 

with the ethical considerations taken on board. Chapter 4 presents the core findings/results and 

discussions of the research with reference and guidance from the literature reviewed in chapter 2. 

Concluding remarks drawn from the study are presented in Chapter 5 which also includes the 

recommendations stemming from this study. The limitations of this study and the possible area 

for further research are also presented in this chapter.  
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CHAPTER 2 

LITERATURE REVIEW 

2.1. Health Information Systems (HIS) 

A Health Information System is a functional entity of the health system of any country and its 

objective is to provide information that supports the decision making process in the health 

system (Lippeveld & Sauerborn, 2000).  

2.1.1. Components of HIS 

From the definition of HIS; Thus, the HIS should fit into the overall management structure of the 

health services system and a possible fit is depicted in Figure 7.  

 

Figure 7: Relationship between the HIS and the health system 

(Source: Lippeveld, 2001:16) 

Lippeveld & Sauerborn (2000) grouped the components of an HIS into two entities:  



21 
 

� The information process through which raw data is transformed into information. For 

clarification, data refers to the recorded descriptions of things, events, activities or 

transactions; and information is a sub-set of data that means something to the person 

receiving it (Boddy et al., 2005).  

� The management structure, which consists of resources and a set of organizational rules. 

The management structure ensures that resources such as hardware, software, financial 

and human resources are used efficiently following organizational rules in a way that the 

information process produces quality information (Lippeveld & Sauerborn, 2000).  

Heywood & Rohde (2001) indicated that the information process can be represented as a cycle 

consisting of different phases known as data collection, processing, analysis, presentation, 

interpretation and use of information for decision-making. As shown in Figure 8, each of the 

phases has a number of aspects important at that particular stage (Heywood & Rohde, 2001). 

 

Figure 8: The Information Cycle  

(Source: Heywood & Rohde, 2001:21) 
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� Data Collection  

The data required for the health system is collected using a combination of routine methods and 

non-routine methods as shown in Figure 7. The routine methods collect activity data about 

special programmes, routine services, and epidemiological events as well as semi-permanent 

data about the administration and the population served while the non-routine methods include 

surveys, population censuses, and qualitative and quantitative rapid assessment methods 

(Heywood & Rohde, 2001; Lippeveld, 2000). For this thesis, the data collected and the 

information produced from the routine methods is what is of interest. Routine health information 

is defined as “information that is derived at regular intervals of a year or less through 

mechanisms designed to meet predictable information needs.” (RHINO cited by LaFond & 

Fields, 2003:20).  

Routine data, being activity data, is collected during delivery of service be it in the community or 

at the health facility. Thus, the tools for data collection include patient record cards, tally sheets 

and registers and the task is a responsibility of anyone providing services to patients/clients 

ranging from community health workers to doctors in the hospital (Sauerborn and Lippeveld, 

2000). According to previous research, in many developing countries including Malawi, there is 

generally a negative attitude associated with collecting data as it is seen as a burden whose main 

purpose is to provide statistics to higher levels of the health hierarchy (Chaulagai et al., 2005; 

Damitew and Gebreyesus, 2005; Mukama, 2003; Østmo, 2007; Sauerborn and Lippeveld, 2000). 

This attitude has been attributed to, among other reasons, severe staff shortages that lead to high 

workload, the irrelevance of the data collected for their tasks and the existence of duplication and 

unclear design of the tools. Therefore, in order to ensure that all routine data collected has 

purpose, it has been recommended that data collection should revolve around an essential 

dataset, which is a set of the most important data elements that should be reported routinely 

based on pre-identified minimum indicators for the health system (Heywood and Rohde, 2001; 

Shaw, 2005).   

� Data Processing  

The data collected needs to be processed as the next stage of transforming the raw data to 

information. This stage involves data aggregation; data cleaning through, for instance, visual 
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scanning (eyeballing); and data reporting (Heywood and Rohde, 2001). Data 

reporting/transmission can be in two forms: vertical data transmission, which focuses on transfer 

of data between the levels of the health system; and horizontal transmission, which looks at the 

transfer of data among users at the same level of the system (Bodart and Shrestha, 2000). The 

tools used for data processing range from being completely manual (paper-based) to electronic 

using computer software systems. In many developing countries such as Malawi, Mozambique 

and Tanzania, the case is usually that data is processed manually at the lower level of the health 

system and then electronically as it is transmitted to higher levels. Just like data collection, 

(manual) data processing is seen as yet a more cumbersome and time-consuming task and tends 

to be avoided by health workers (Mukama, 2003). The person responsible for data processing 

depends on how the management structure of the information system is organised i.e. whether 

there are vertical information systems for each programme, or an integrated general information 

system. 

� Data Analysis 

Analysis of the processed data is expected to involve at least the calculation of indicators which 

measure changes over time in the health system (Heywood and Rohde, 2001). The indicators are 

usually made up of a numerator and a denominator where the numerator is the count of the 

events that are being measured and the denominator is the group with which the numerators are 

compared. However, there are some indicators with just the number of events without a 

denominator and these are classified as count indicators. Other types of indicators are: Proportion 

Indicator where the numerator is contained in the denominator; Rate Indicators that show the 

frequency of the event in a specified time in a given population; and Ratio Indicators that have 

the numerator not included in the denominator (Heywood and Rohde, 2001). In developing 

countries such as Mozambique, calculation of indicators at the lower levels has been problematic 

and has been left to be done at district, provincial or national level (Lungo, 2003; Mukama, 

2003). This has been attributed to the lack of denominator values at the facility level as the 

catchment population for a health facility is usually unknown, however in the case of Malawi, 

facility catchment areas have been demarcated and so the facility catchment populations are 

known. Nevertheless, in general, i.e. in most developing countries, the data analysis 
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responsibility is automatically associated with the person who processes the data (Galimoto, 

2007). 

There are various ways of classifying indicators depending on how they are used. The input-

outcome spectrum classification distinguishes five classes of indicators (Bodart and Shrestha, 

2000).  

� Input indicators, which measure the resources needed to carry out the activities. 

� Process indicators that monitor activities that are carried out. 

� Output indicators measure the results of activities such as coverage and knowledge. 

� Outcome indicators determine developmental long-term effects including changes in the 

health status. 

� Determinant indicators refer to conditions that contribute to or are precursors of disease 

such as environmental conditions. 

It is also possible to classify indicators according to programmes or activities i.e. with the 

indicators within the programmes categorized according to input-outcome spectrum. Indicators 

can also be classified as monitoring and evaluation indicators where monitoring indicators 

usually measure input and process while evaluation indicators measure output and impact. 

Overall, the need for different classes of indicators varies with the type of management at that 

level of the health system (Bodart and Shrestha, 2000). 

� Data Presentation   

After data analysis has been done, it is important that the information is presented to the relevant 

users and how it is presented is very important as it influences the use of information. The data 

can be presented mainly using tables or graphs that can easily be understood. It is the 

responsibility of the designated data processor to make sure he/she understands the information 

needs of different users and should therefore present relevant information to the potential users 

accordingly (Sauerborn, 2000). 
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� Data Interpretation 

According to Heywood and Rohde (2001), interpretation of the information presented involves 

comparison to targets, to other geographical areas, to norms (program targets), comparison over 

time (i.e. identification of trends over a period of time), and epidemiological analysis of the 

indicators (i.e. proportions, rates, ratios, incidence and prevalence) and therefore appropriate 

interpretation of the information is the responsibility of the users. The authors perceive use of 

information to be there if decisions are made and actions are taken based on the information 

produced. However, the concept of information use in HIS has been discussed widely with 

different perspectives and these perspectives are explored in the next section (Heywood and 

Rohde, 2001). 

It is important to note that it is indicated that even though the processes of analysis, presentation, 

interpretation and use have been separated in the cycle, they are closely related in practice and 

can be viewed more or less as a continuum (ibid). 

It is also important to recognize that others have referred to the information process, particularly 

the sub-processes of processing, analysis and presentation as data management (Lungo, 2003; 

RHINO, 2006).  

2.1.2. Use of Health Information 

One of the implicit assumptions underlying information systems is that good data, once 

available, will be transformed into useful information, which in turn will influence decisions; and 

that such information-based decisions will lead to a more effective and appropriate use of 

resources (Sauerborn, 2000). Unfortunately the availability of high quality (relevant, reliable, 

timely) information does not guarantee its appropriate use in the decision making process and 

various authors claim that there is non-use or under-use of information in the health system of 

most developing countries (Chaulagai et al, 2005; Sauerborn, 2000; Muquingue et al., 2002). 

Østmo (2007) explains that this perspective that there is no use of information for decision-

making is dominant in research on HIS, project reports and evaluation reports by stakeholders. 

However, what exactly is meant by “use of information “or better yet” appropriate use of 

information? One of the discussions from the RHINO (2003) workshop concluded that the term 
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“information use” is not easily defined which makes the assessment of information use also 

difficult. This explains why there are various perspectives and recommendations of what 

information use should encompass (RHINO, 2003).  

In discussing the issue of use of routine information in health, emphasis has been placed on using 

the information to support system and health unit managerial functions such as planning and 

resource management (Galimoto, 2007). In a guide for assessing the HIS in South Africa, Gouws 

(s.a.) states that use of information should be demonstrable and there should be a written account 

of information use. It is proposed that there should be action plans developed for selected 

indicators in order to improve the indicator. In the same light, Campbell (2003) talks about using 

health information to make informed decisions and these decisions should be put into “actionable 

recommendations”, which include clear specification of the action to be taken, by whom, by 

when, and with what resources. To understand how informed decisions come about, it is 

important to understand the decision making process and this is discussed in the subsection that 

follows. But continuing looking at other possible ´demonstrable actions´ of information use, 

Heywood and Rohde (2001) mention feedback as one mechanism to promote and ensure that 

actions are taken based on the information and so provision of feedback is considered evidence 

of use of information. This feedback can be in written form ranging from simple tables of the 

data that was reported to reports containing graphs showing and comparing indicator 

performance by facility, district or even region/zone. It can also be verbal feedback given during 

meetings or supervision (Heywood and Rohde, 2001).   

There are also other researchers who have discussed use of information in a different view. For 

instance, Østmo (2007) and Jacucci et al. (2006) give evidence of the existence of use of routine 

information for patient management (e.g. in the wards) and for administration at health facilities 

in South Africa (Østmo, 2007; Jacucci et al., 2006).  

Furthermore, researchers have also mentioned the importance of using information in relation to 

the concept of an information culture and sometimes with no clear definition of what they mean 

by information culture. Heywood and Rohde (2001:84) advocate that “information use is made 

easier if its use is ritualized and routines are set up as part of the information culture” and 

Chaulagai et al. (2005:9) highlights the need for support for strengthening the HMIS in Malawi 
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“until a culture of information is created in the entire health sector”. However, other researchers 

have explained their understanding of the information culture: for instance, Zheng (2005:3) 

defines information culture as “the general capability, views, norms and rules of behavior with 

regard to accessing, understanding and using information in a social collectivity”. Campbell 

(2003) explains that a “culture of information use” begins to evolve when the elements of an 

integrated HIS become normative practice, where the elements include data collection, self-

assessment and peer review, HIS informed decision making, feedback and reporting (Campbell, 

2003).  

� Decision Making  

A health information system measures its ultimate success by informed decisions that lead to 

action and positive change in the health system or health status rather than by the quality of data 

produced. These informed decisions are described as “those where there is evidence of HIS 

information being used to support the decision making process” (Campbell, 2003:10). However, 

little is known about how decisions are made at the various levels in the public health sector and 

most of what is known is borrowed from analysis of policy-making process derived from other 

sectors with the underlying assumption that the process of decision making is similar to that for 

policy making (Sauerborn, 2000).  

Several models have been used to describe decision-making. The knowledge-driven model of 

decision-making by Van Lohuizen (Figure 9) and the classical model of decision-making by 

Lasswell (Figure 10) represent decision making as a process consisting of linear distinct steps 

(Sauerborn, 2000). However, it has been argued that in the real world decisions are not made in a 

linear logical fashion but rather in an iterative way because the phases overlap (ibid.). In 

addition, there are social and political dimensions that influence decision makers as shown in 

Figure 11. 
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Figure 9: Knowledge-driven model of decision making 

(Source: Sauerborn, 2000:35) 

 

 

Figure 10: Lasswell´s Classical Model of decision-making  

(Source: Sauerborn, 2000:36) 
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Figure 11: Factors influencing decision-makers 

(Source: Sauerborn, 2000:37) 

From Figure 11, it shows that information is just one of the many inputs of the decision making 

process and thus it is not surprising that decisions are made, even in the absence of reliable 

information because in practice, decision-making in health is mostly based on political 

opportunism, expediency or donor demand (AbouZahr & Boerma, 2005).  

2.1.3 Factors influencing use of Information 

According to Sauerborn (2000), several factors influence use of information and these are:  

� Characteristics of the data in terms of relevance, reliability, level of detail (aggregation of 

data) and timeliness;  

� Characteristics of the required decision;  

� Organization or structural characteristics;  

� Cultural differences between data people and decision-makers; and therefore  

� Communication between these two groups.  

Galimoto (2007) indicates that the characteristics of the data are a product of the design and 

implementation of some of the phases of the information cycle already discussed i.e. data 

collection and data management. For instance, the relevance and reliability is determined by the 
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design of data collection tools and by how the data has been processed (Galimoto, 2007:59). The 

WHO states that information will not be valuable unless it is accurate, relevant, timely, 

structured and presented in an easily useable form (World Health Organization, 2003).  

The organizational characteristics in terms of whether it is privately owned or public also affect 

the use of information. Research indicates that private organizations tend to use information 

more than public ones because of the profit incentives involved (Sauerborn, 2000). In the public 

health sector, other issues related to organizational aspects of the public health system also affect 

use of information (Galimoto, 2007).  

One of the implicit assumptions underlying information systems is that good data, once 

available, will be transformed into useful information, which in turn will influence decisions; and 

that such information-based decisions will lead to a more effective and appropriate use of 

resources (Sauerborn, 2000). 

2.1.4 Health Information systems: social aspects 

A health information system can be considered to be a combination of people, equipment and 

procedures organized to provide health information to health workers and the population it 

serves. It should have at least the following technical elements: input (data), processing, in which 

input data are transformed into output, and an output (information). It also includes a storage 

element, where data can be stored before and after processing (Ties, 1991; Mukama, 2003). 

Mukama (2003) however argues that, information systems cannot be understood independently 

of the people around them; their social relationships, their culture and the work practices that 

they are engaged in within everyday life. In order to gain a better understanding of information 

systems development, implementation and use, all work within a particular information system 

must involve a better understanding of how people work and what kind of organizational 

practices they are engaged in (Mukama, 2003:24).  

 

An information system includes the social system, which in turn, has its own subsystems of 

people, business processes, social structure, and culture. The problems of development, 

implementation and use of information systems are well known and invariably they concern an 

interaction of human, organizational and technical factors, which cannot be separated. Therefore, 
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information systems should not be regarded as technical systems with behavioral implications 

but are better conceptualized as social systems in which technology is only one of the elements 

(Walsham et al., 1988). 

 

Working with data and information within the health information system involves filling in 

forms, tally sheets and registers, collating data into aggregated reports and statistics and the 

reporting of health data from low levels to higher levels of the health information system. These 

activities make up important aspects of most health workers’ jobs. “The health information 

systems therefore tend to be deeply embedded in social work practices and are barely separable 

from social context of which they are part” (Braa et al., 1999:2). 

 

The key perspective on such health information reporting and information flows are that they 

provide opportunities to information system change. At the same time they reinforce existing 

social relationships between health workers at low levels and their managers at higher levels. 

Health workers at low levels view the data they are collecting as a tool for showing their 

managers what they do (Mukama, 2003). 

 

The problems of information systems development, implementation and use are considered to be 

more severe in developing countries in terms of factors such as the current state of knowledge, 

availability of suitable tools and infrastructure, lack of financial resources, shortage of 

technically competent personnel and constraints imposed by the social and political context 

(Walsham et al., 1988; Mukama, 2003). Health information systems are therefore complex 

systems and social systems as they tend to be deeply embedded in social working practices. 

Lippeveld and Sapirie advise a successful way of designing and implementing health information 

systems, by arguing that “the success of a health information systems reform depends not only 

on technical improvements but also on in depth understanding of political, socio-cultural, and 

administrative factors” (Lippeveld and Sapirie, 2000:249). 

 

2.2 Decentralization of information management toward the district level 

Lippeveld (2001) indicates that routine health information systems in most countries are 

centrally planned and managed. Indicators, data collection instruments, and reporting forms 
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usually have been designed by centrally located epidemiologists, statisticians, and administrators 

(called data people), with minimal involvement of lower-level line managers and providers of the 

health services (called action people) (Lippeveld, 2001:19). 

 

Hutchinson (2002) further adds that recent experiences have shown that decentralization of 

information management toward the district level is an effective strategy to improve local use of 

health information in developing countries. Hutchinson (2002) further argues that however, there 

are some questions about the actual extent of decentralization in Tanzania. “By some indications, 

the extent of decentralization is quite modest, restricted to only a few administrative functions” 

(Hutchinson, 2002:5). 

 

In a survey of District Health Management Teams (DHMTs) in Tanzania on the progress of the 

decentralization process in that country, it was reported that, …while decentralization has been 

ongoing for over a decade, at least rhetorically, less than half of DHMTs report that 

decentralization is underway in their districts and the actual transfer of administrative and fiscal 

responsibilities is still limited for the majority of districts (Hutchinson, 2002:1). 

 

It is expected that, in decentralized health information system most public health functions can 

be carried out by the DHMT, in collaboration with and with active involvement of the 

community. Thus, delegation of information systems management responsibilities to the district 

level becomes a major step towards integrating individual and community health information 

systems (Lippeveld, 2001; Mukama, 2003). 

 

The importance and needs for appropriate decentralized district-based health information 

systems addressing the needs of local management and health workers has been widely 

acknowledged and emphasized by the World Health Organization (WHO). According to the 

WHO definition, a district health system based on primary health care is a more or less self-

contained segment of the national health system. It comprises first and foremost a well-defined 

population living within a clearly delineated administrative and geographical area. It includes 

all the relevant health care activities in the area, whether governmental or otherwise. It 

therefore consists of a large variety of interrelated elements that contribute to health in homes, 
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schools, workplaces, communities, the health sector and related social and economic sectors. It 

includes self-care and all health care personnel and facilities, up to and including the hospital at 

the first referral level... (Mukama, 2003:34). 

 

Lippeveld (2000) argues that however, substantially less agreement has been reached on exactly 

how to develop such systems. “The scientific literature on how to develop appropriate health 

information systems in support of basic health services is relative scanty, despite the general 

consensus that these systems should be restructured” (Lippeveld et al., 2000:7). 

 

In the discussion below, Braa et al. (2003) describes the experiential basis from a large and 

global project on the design and implementation of health information systems (HIS) in a 

number of developing countries. This project, which is known by the acronym HISP (Health 

Information Systems Project), was initiated in 1994 by researchers from Norway, the University 

of Western Cape and University of Cape Town as an action research HIS project in post-

apartheid South Africa (Braa et al., 2003; Mukama, 2003). With its inspiration drawn from the 

“Scandinavian action research” tradition coupled with the fervor of the South African freedom 

struggle, the aim of HISP was primarily to empower the new and emerging local health 

management structures and health workers through improved and locally based information 

systems (Braa et al. 2003:6). 

 

Braa et al. (2003) further argues that the status and inefficiency of most existing HIS in 

developing countries are linked to the structural weakness of the health system and lack of 

integration of the overall health system: Braa et al (2003) further gives an example of a complex 

settings of primary health care in developing countries, changes are not possible to be 

conceptualized or implemented through simple cause and effect models, but need to take into 

account the various “networks of interdependencies,” some of which can be mutually self-

negating. For example, donor funded vertical health programs on e.g. HIV/AIDS, family 

planning, tuberculosis, build their own top-down structures (‘empires’) and standards for 

collecting data from the local health unit level, making integration of IS and action at local 

(district) level, which they all have as a major target, more difficult to come by (Braa et al., 

2003:17-18). 
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According to Braa et al. (2003), HISP addresses the problems of fragmentation and multiple data 

standards, information systems, and organizational structures existing side by side, by focusing 

systems development activities on the local level, while simultaneously attempting to gain 

support from the higher levels (Braa et al., 2003). 

 

2.3 Information Technology (IT) and Information Systems (IS) 

The terms IT and IS have been used by various researchers over the years. Heeks (1998) defines 

IT and IS as follows: “Information technology (IT) is computing and telecommunications 

technologies that provide automatic means of handling information. IT is therefore taken here to 

represent equipment: both the tangible hardware and the intangible software. Information 

systems (IS) are systems of human and technical components that accept, store, process, output, 

and transmit information. Information systems may be based on any combination of human 

endeavors, paper-based methods and IT” (Heeks, 1998:5). This emphasizes that IS are not just 

technical systems, but represent also a larger network of people, practices, and organizations 

(Lungo, 2003:11).  

In health information systems, when discussing information technologies (IT), usually the 

discussion is about the use of computers in health information systems. Wilson and Smith (1991 

cited Wilson 2000) suggest that, “the creative use of microcomputer technology is one of the 

most promising means of improving the quality, timeliness, clarity, presentation, and use of 

relevant information for primary health care” (Wilson, 2000:199). Recent experience (Braa and 

C. Hedberg 2002; Wilson 2000; Wilson et al. 2001) attests to the potential for using computers 

in health information systems. However, Wilson (2000) gives a warning that, “it is important to 

ensure that; computerization of health information systems does not dominate the health 

information system reform improvement process” (Wilson, 2000:199). This is because the 

majority of health information users in developing countries have no access to computer 

technology, thus the development and improvement of manual systems for collection, analysis, 

and use of data should be the primary focus (Lungo, 2003:12). 
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2.4 Information and Communication Technology (ICT) 

Saugene (2005) defines Information and Communication Technology (ICT) as the convergence 

of electronics, computing, and telecommunications. Saugene (2005) further argues that this 

convergence has helped to unleash a tidal wave of technological innovation in the collection, 

storage, processing, transmission, and presentation of information. This convergence helps to 

provide more rapid and efficient mechanisms for responding to shifts in demand patterns and 

changes in international settings through more efficient production processes and new and 

improved products and services (Saugene, 2005:35). 

2.4.1.  ICT in Organizations 

The survival and growth of organizations in increasingly turbulent contemporary environments 

depends upon effective utilization of ICT for aligning the organizational structure with 

environmental changes. How ICTs can help organizations in responding to the challenges of 

effectively harnessing ICTs, to achieve flexible organizational structures are key ongoing 

challenges for developing countries like Malawi (Sahay & Avgerou, 2002; Saugene, 2005). 

ICT can play a substantial role in the following major areas: 

� improving access to services; 

� strengthening the basis for decision-making; 

� promoting information exchange among users; and, 

� Enhancing the effectiveness of institutions. 

For example, quality in health care delivery is largely dependent on the availability of and access 

to information, which directly contributes to the capacity building of the service providers and 

increases the awareness and thereby the health seeking behavior of the community. Thus, the use 

of ICT can help reduce disparities between the services available in urban and rural areas and 

reduce the costs involved in transporting patients to urban facilities (Saugene, 2005:36). 

Saugene (2005) also suggested that because an effective information dissemination system 

enhances the participation among the stakeholders more than an application, ICT is fundamental 

to enhancing knowledge, and communicating for better health. ICT itself does not do anything 

useful; in order to realize any gains, it must become part of an information system. As Heecks 



36 
 

has argued, it is important to emphasize that these technologies only provide new mechanisms 

for handling an already existing resource: information. Therefore, to understand ICTs, one must 

first understand information practices and needs (Heeks, 1999; Saugene, 2005:36). 

Information management skills rely on the ability to make choices about the optimal 

arrangements for particular situations. Unlike earlier generations of technology, ICT offers not a 

single “best” way of organizing, but rather represents a set of more or less appropriate alternative 

organizing, staffing, and managing options that may be adopted in different organizational 

contexts (Saugene, 2005).  

Thus, following Heeks arguments, ICTs cannot be understood without analyzing information. 

Developing an enterprise system requires information about several different things. For 

example, this means information relating to supply, such as the availability and sources of 

finance, labor, technology, raw materials, and other enterprise inputs. Information is also 

required about demand, including market opportunities and its characteristics such as issues 

related to location, price, size, and quality. Information is also needed about other environmental 

factors, like competitors, laws, etc (Heeks, 1999; Saugene, 2005). 

2.4.2.   ICT in Developing Countries 

Saugene (2005) argues that, many researchers see ICT as a powerful new opportunity for at least 

some developing countries to improve their competitive position in certain fields and to foster 

their development precisely because of their relative lack of established infrastructure. However, 

often, the focus is placed entirely on the technology, and not enough on the information and 

practices surrounding it that are required to make their ICTs deliver effective outputs (Saugene, 

2005:38).    

Saugene (2005) further agues that for instance, in Mozambique, banks, public and private 

institutions and the government are currently engaged in introducing ICT in order to improve 

their services. Saugene (2005) further cites examples shown by Mosse and Sahay (2003), related 

to ICT in health where they argue that “Mozambique has been attempting to introduce ICTs in 

various sectors to promote socio-economic development” (Mosse & Sahay, 2003). This is also 

supported by Macome, when she talks about ICT projects in rural communities, the “Telecentre 

Project”, which is the first experience of its kind in Mozambique (Macome, 2003).  
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Although the socio-economic structure of many developing countries are not flexible on 

handling organizational or institutional changes, the complex interrelations between these 

changes and information technology have significant implications for the way ICT does and will 

affect the societies and economies of these countries (Saugene, 2005).  

The main issue facing developing countries is thus not so much the access to a particular 

technology, but dealing with the challenges relating to the processes of technological change and 

the human and social factors that need to be adapted to these processes. Also, the introduction of 

ICTs requires certain new skills of design, maintenance, and management, as well as 

complementary infrastructural facilities such as reliable telephone systems, power supplies, and 

physical infrastructure like roads and transport. Deficiencies in these factors prevent the 

widespread adoption of information technology in developing countries. Quality of data too, 

requires an adequate level of skill, infrastructure, and managerial know-how that is generally 

lacking in developing countries (Saugene, 2005:38). 

These constraints on ICT development in developing countries have been well documented by 

researchers. For example, Mosse and Sahay, in relation to the introduction of ICT in the health 

sector, argue that these ICT initiatives take place in a context that is historically and culturally 

shaped; the socio-cultural structures are reflected in patterns of how work is currently done 

(Mosse & Sahay, 2003). NORAD recognizes the challenges posed by ICT in development 

contexts and acknowledges the increasing digital gap between the rich and the poor parts of the 

world. In May 2000 a working group submitted a report entitled "Bridging the digital divide – 

challenges and opportunities for NORAD and its development partners". In the light of the 

report NORAD decided to integrate ICT into development cooperation in order to combat 

poverty more effectively (NORAD, 2002; Saugene, 2005). 

2.4.3. ICT’s support for Health Information System in developing countries. 

Wilson et al., define Health Information System as a set of tools and procedures that a health 

programme uses to collect, process, transmit, and use data for monitoring, evaluating and 

controlling the health system (Wilson, Rohde, Puchert, & Hedberg, 2001).  

Saugene (2005) argues that health management is a pre-requisite for effective health services, 

and can potentially be improved by better HIS. However, HIS in developing countries face 

diverse problems such as resource (human and infrastructure) constraints, poor information, 
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multiplicity of programs, and donor dependence (Saugene, 2005). Lippeveld and Sapirie (2000) 

also argue that, most developing countries have routine (paper-based) HISs in place to collect 

and report data; these are seen largely inadequate and ineffective to support health care 

(Lippeveld & Sapirie, 2000).  

Braa et al., argues that, HIS in developing countries tend to be data-led where data is seen an end 

in itself, rather than being action-led, with a focus on how collected information will inform 

decision and action (Braa, Monteiro, & Sahay, 2004).  

Saugene (2005) further argues that ICT has the potential to change the delivery of health care 

services and patient care, and the management of the health care system around the world. 

Technologies and applications are changing at ever increasing speeds and so are the dynamics of 

the process surrounding the implementation of e-health technologies and applications. Some 

important areas of applications concern accelerating patient access to new and promising 

technology. As a result, most developing countries are attempting to strengthen and computerize 

their HISs but most of them have to date yielded unsatisfactory results. This is because the 

implementation of HIS in developing countries is a complex and very challenging task, as the 

process demands not only a technology transfer, but also the introduction of a different kind of 

culture that accompanies the system. In addition, public health setting in developing countries is 

a complex environment, characterized by the existence of different donors, different levels of 

organization, and use of top-down approaches for decision-making (Saugene, 2005:42).  

Basically, there are two things to help make HIS work effectively in challenging developing 

countries contexts. The first one concerns sustainability, which refers to how the HIS can work 

in practice, over time and in a local setting. This involves shaping and adapting the systems to a 

given context, cultivating local learning processes and institutionalizing routines of use that 

persist over time. The other challenge refers to scalability which concerns the problem of how to 

make one working solution spread to other sites, and be successfully adapted there (Braa et al., 

2004; Saugene, 2005). To support the sustainability and scalability of health information 

systems; it is of vital importance to generate local, self-sufficient learning processes together 

with working mechanisms for the distribution of appropriately formatted experiences across 

sites. It is also emphasized that interventions must be aligned with the surrounding 

configurations of existing institutions, competing projects and efforts, as well as with every day 
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practices. In relation to the introduction of ICT in health sector in Mozambique, Mosse and 

Sahay (2003) advocate that historical and cultural practices and socio-cultural structures are 

reflected in patterns of how work is currently done. 

However, the adoption of ICT in the health sector in developing countries will continue to face 

challenges from weak infrastructure and resources and resistance unless issues such as lack of 

awareness are successfully addressed. The barriers with regard to technology, regulatory 

frameworks, financial requirements and socio-cultural issues need to be addressed. These 

challenges require a concerted national framework that pools knowledge together, community, 

district and/or province networks of centres of excellence and a national coordination 

mechanism.  As a way to bring these opportunities to the health environment, there are 

complexities that must be taken into account. This includes dealing with socio-economic, 

cultural and political issues (Saugene, 2005). 

2.5. Health Management Information Systems (HMIS) 

The implementation of routine health information systems in developing countries is widely seen 

as critical for improving the quality of health services. By providing the management of the 

health sector with timely and accurate data, for instance, resources can be allocated more 

effectively and epidemics can be monitored and appropriately addressed (Lippeveld et al., 2000; 

AbouZahr and Boerma, 2005). Further more Stansfield et al. (2006) stresses that among other 

things, health information is required for strategic planning and the setting of priorities; clinical 

diagnosis and management of illness or injury; quality assurance and quality improvement for 

health services; and human resource management (Stansfield et al., 2006). 

 

Health management information systems can enable proper management of health information 

and efficient allocation of scarce resource required to improve healthcare, in several ways. By 

using health management information systems with a geographical information component, for 

example, district health offices in Malawi know their catchment areas and the spatial distribution 

of the population to be served (Chaulagai et al., 2005; Manda, 2009). Manda (2009) further says 

that such type of knowledge of using geographical information system is vital in the visual 

monitoring of health services coverage, organizing outreach clinics and planning community 

health development activities (Manda, 2009). Health management information systems are also 

important for the evaluation of programs from both the perspectives of effectiveness and 
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coverage (Azubuike and Ehiri, 1999). Furthermore, at district and national levels, the 

aggregation of data from various health facilities makes the comparison of key health indicators 

between different geographic areas, possible (Manda, 2009). 

 

2.5.1.  Problems with currently existing HMIS 

Developing countries, generally, have a poor track record as concerns the planning and 

management of ICT projects (Gichoya, 2005). The implication of this is that even though health 

management information systems hold so much promise with respect to healthcare development, 

most of the health management information systems in Africa are not working effectively 

(Gething et al., 2006; Manda, 2009). A multitude of political, cultural, social and technological 

factors have negatively impacted on the effective use of health management information systems 

in Africa. There are a multitude of bottlenecks related to ICT implementation that include the 

top-down, centralized, and fragmented character of design and services (Kimaro and Nhampossa, 

2005). Other additional factors include users’ perception of information as a burden; inadequate 

access to information; poor preparation of data for use; weak analysis of data; some information 

bypassing decision makers; poor capacity for decision making; low initiative for using data; 

inability of central health management information system units to contribute effectively (Smith 

et al., 2008); and aiming the presentation of epidemiological data at specialists and other experts 

without regard to other stakeholders (Health-Metrics-Network, 2007). 

 

Furthermore, Manda (2009) argues that heavy reliance on external donors to fund health 

initiatives, in general, and health information systems implementation, in particular, weakens 

health information systems in developing countries. Usually, external donors focus their efforts 

on specific program areas and impose their own information reporting needs (Manda, 2009). 

This, then, creates vertical program-specific information systems that exist parallel to 

government reporting structures, thereby giving rise to health information systems fragmentation 

(Galimoto, 2007; Aanestad et al., 2007; Manda, 2009). Historically, health information systems 

that hugely depend on donor funding have not been sustainable due to the short-term nature of 

funding, inability to mobilize national support, and the lack of focus on building local 

competencies to handle these systems. Without the availability of appropriate local capacity it is 

rather difficult to translate an organization’s ever changing needs into an effective health 



41 
 

information system, which in turn contributing to unsustainable systems (Kimaro and 

Nhampossa, 2005; Manda, 2009). 

 

Besides these problems, another huge stabling block to successful ICT projects implementation 

is usually the poor state of ICT infrastructure in developing countries (Dada, 2006). This coupled 

with unreliable physical (e.g., roads, power supply, and transportation) and communication 

infrastructure contributes to the underperformance of health management information systems in 

developing countries (Kimaro and Nhampossa, 2005). 

 

2.5.2.  Poor infrastructure and its implications on HMIS 

Poor infrastructure negatively influences coordination and information sharing (Kimaro and 

Nhampossa, 2005;  Manda, 2009). In Malawi, most health programs run paper based systems 

and have to manually aggregate data when formulating reports. Poor network infrastructure at 

district level also makes it hard to widen access to the country’s central health management 

information system (Galimoto, 2007). These problems, therefore, usually make face-to-face 

meetings necessary for people to report and access centrally located data. However, during the 

rainy season travelling to various places to report or access data is bound to be problematic, as 

most of Malawi’s roads are in poor condition and roads in rural areas are often impassable for up 

to four months in a year (Banda, 2008). This, then, makes data sharing difficult (Manda, 2009). 

 

Considering that adequate and timely availability of health information is crucial towards 

managing and improving healthcare (Stansfield et al., 2006; Lippeveld et al., 2000; Manda, 

2009), lack of adequate access to health information at the point of care, and poor 

communication are more likely bound to lead to errors and negatively impact patient care 

(Mendonça et al., 2004). Manda (2009) suggested that these difficulties can, however, be 

mitigated through the use of mobile solutions to enable hospital or clinical workers, or 

community healthcare practitioners stay in constant communication and remotely report or 

access information (Manda, 2009). Furthermore, mobile solutions also allow employment hours 

to be more flexible and extend beyond designated office hours (Archer, 2005; Manda, 2009). 
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2.6. Mobile technologies for health 

The exploration of novel information-based approaches can help improve communication and 

ensure access to information at the point of decision-making (Mendonça et al., 2004). Currently, 

in developing countries, mobile phones are being used by a broader segment of the population 

than computers and mobile telephony is the dominant means of communication (Rashid and 

Elder, 2009). Mobile phones and their corresponding infrastructure and services, like voice 

communication, SMS and mobile Internet, are increasingly being used to permit data transfer 

and coordination. In addition, mobile phones are a more accessible and affordable means to close 

the digital divide between developed and developing countries (Rashid and Elder, 2009; Manda, 

2009). 

  

Mobile phones, for example, can help in addressing the critical gap that exists in the reporting 

speed and quality of data between healthcare providers and centrally located managers, in 

developing countries (Ibrahim et al., 2007). In addition to this, although the cost of mobile 

phones is still an issue and income remains the major barrier for adoption, mobile phones are, 

over time, becoming increasingly less costly, thereby allowing a wider group of people to own 

the technology (Rashid and Elder, 2009). 

 

To underscore the ubiquity and relevance of mobile phones, half the world’s more than 6.5 

billion people now use mobile phones and there are more than twice as many mobile phone 

owners in developing countries as in industrialized countries (Heeks and Jagun, 2007). To their 

users, the use of mobile phones enables people to do better what they already do and also grants 

them new ways to access services and support livelihoods (Heeks and Jagun, 2007; Manda, 

2009). Heeks and Jagun put forward the following important benefits of using mobile phones: 

 

Mobility 

� By providing communications on the move, mobile phones enable people to engage in 

development activities that previously would not have been possible. 

Multi-functionality 
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� Mobile phones open up other windows of opportunity to users. Now many of the world’s 

poor communities have access not just to a phone but to a camera, calculator, audio 

player, video player, etc. 

� By using General Packet Radio Service (GPRS) technology, mobile networks are now a 

potentially viable way to deliver Internet services, and avoid costly and protracted fixed 

line models. 

Cross-functionality 

� Mobile phones bring together services that cross existing boundaries. For instance, by 

allowing airtime to be used as currency, they provide an overlap between 

telecommunications and finance. 

The above listed benefits show that mobile phones can be used in a wide set of application areas 

(Manda, 2009). 

 

2.6.1.  Current use of mobile phones in the health sector 

The growth of mobile phone GSM communication is resulting in the emergence of new 

telecommunication backbone networks in Sub-Saharan Africa (Engvall and Hesselmark, 2007). 

Through mobile phones, the first digital information and communication technologies (ICTs) 

have reached poor households and communities (Heeks and Jagun, 2007; Manda, 2009). 

 

Some previous studies on the application of mobile phones in healthcare have focused on mobile 

phone-based wearable vital signs monitoring systems (Chen et al., 2005; Holopainen et al., 2007; 

Manda, 2009). Here, mobile phones have been used as a bridge between portable health status 

measuring tools and larger information systems, to promote personalized healthcare (Holopainen 

et al., 2007). Halopainen et al. (2007), for example, present Health Gateway, a modularized 

system using a mobile phone client to capture patient health status data. The system captures data 

on blood pressure, blood coagulation and body weight, from measuring instruments and then 

relaying it to a remote information system for intervention by a care giver (Holopainen et al., 

2007). 

 

Further to this, other studies have included the use of mobile phones in a wide number of 

application areas, which include: reminding patients to take their TB medication at pre-
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determined times (Hüsler, 2005), tracking the daily exercise activities of people (Anderson et al., 

2007), and improvement of maternal and child health in Egypt (Mechael, 2005). 

 

In addition to all this, some studies have also covered the use of mobile phones in data gathering 

and reporting to aid decision making and resources allocation in health programs. In Rwanda, for 

example, mobile phones are being used by health workers to collect and report health data during 

field visits (GSMA Development- Fund, 2007; Manda, 2009). 

 

2.7.    Health Information System’s fragmentation 

According to AbouZahr & Boerma (2005) the local level health facility need information for 

effective clinical management and assessment of health care delivery services to meet the needs 

and demands of individuals and communities.  At the district level, health information enables 

health planners and managers to make informed decisions on effective functioning of health 

facilities and the health system as a whole. Health information requirement at higher levels is for 

strategic policy-making and resource allocation. The focus of this research study is at the district 

level where health information requirement is for management planning and decision-making. 

According to National Health System Resource Centre (NHSRC) (2010), HMIS aims to bring 

about architectural corrections, among others, in health systems as a whole. In the HMIS context, 

architectural corrections are seen as implying the following dimensions: 

� Integration of various existing HIS; 

� Decentralization at the district level, by  allowing local health service providers to use the 

information, not only to send reports to the levels above, but to support their own local 

everyday action; 

� Flexibility by supporting a hierarchy of information needs, where different stakeholders 

have the capacity and ability to customize the system to their own needs; 

 

Following the recommendation by NHSRC above, HIS integration is central to effective data 

management at the district level which is the hub of health services delivery (Nyella, 2007).  

Without data integration the above dimensions’ achievement will be with challenges.  A unified 

view of the HIS will enable effective centralization where all reports are derived from a central 
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database with accurate and timely information that will be seamlessly accessed by all health 

program managers (Bowersox, et al., 2007).  Flexibility in system customization can be effective 

when the customized system is linked to the central database to enable accurate data capture and 

timely linking of all related data in the system.  Otherwise if there is no integration, the various 

systems will produce individualized reports, unrelated to the other systems which are prone to 

error, and therefore can not be used to make independent informed decisions without the other 

individual reports. Cost-effectiveness can only be achieved when resources are shared in the 

system and that there is no redundancy data entry at any point in the organization (Ibid). 
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CHAPTER 3 

RESEARCH DESIGN AND METHODOLOGY 

3.1. Research Strategy  

Myers (1997) defines a research method as a strategy of inquiry which moves from the 

underlying philosophical assumptions to research design and data collection. Several 

qualitative research methods such as action research, case study, ethnography and grounded 

theory are used in conducting IS research. Myers (1997) states that the choice of a specific 

qualitative research method is independent of the underlying philosophical position adopted 

e.g., a case study could be positivist, interpretive or critical. However, Oates (2006) argues 

that ethnographies and case studies are strongly associated with the interpretive paradigm but 

action research can be in any of the three paradigms.  

On the other hand, ethnographies set out to understand how a particular group of people 

perceives its world, concentrating on social constructs such as language, symbols and 

organization structures (Oates, 2006). Furthermore, the ethnographers recognize that their 

own background, beliefs and actions inevitably shape the research process and affect the 

situation and thus their report includes a discussion of their self and how they may have 

shaped what was observed and how they interpreted it (Galimoto, 2007). 

3.1.1. Study Sample/Sites 

Case studies are similar to ethnographies as they provide an account of what occurs in a 

social setting. Yin (2003) defines a case study as “an empirical inquiry that investigates a 

contemporary phenomenon within its real-life context, especially when the boundaries 

between phenomenon and context are not clearly evident”. Myers (1997) argues that the case 

study research method is particularly well suited to IS research, since the object of the 

discipline is the study of information systems in organizations, and interest has shifted to 

organizational rather than technical issues. The main difference between case studies and 

ethnographies is the extent to which the researcher immerses himself/herself in the life of the 

social group under study (Myers, 1999). In a case study, the primary source of data is 

interviews, supplemented by documentary evidence such as annual reports, meeting minutes 
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while in ethnography, data is also collected through participant observation and it usually 

requires the researcher to spend a long period of time in the “field” (ibid).  

In this research, both case study and ethnography methods were adopted to assess the 

information flow and feedback in health information systems/health management 

information systems in Malawi. The case study method was particularly considered more 

appropriate than ethnographies considering the time factor; the ethnographies require a 

reasonably long period in the field while a maximum time allocated for the study was six 

months.  

This research adopted two types of case study approaches at various stages of the study. 

Partly, the case study adopted a holistic approach in order to obtain a broad overall 

understanding of the HIS/HMIS to know how the system operates (and/or how it is supposed 

to operate). Therefore, this approach particularly involved collecting data at the district and 

facility levels of the health system.  

However, bearing in mind that within this holistic view, the health system is further divided 

into multiple units in form of districts, the study therefore adopted an embedded case study 

design where three districts were chosen within the holistic single case. Thus a comparative 

case study approach was used to investigate on the HIS/HMIS at the district level and this 

approach was chosen because as Yin (2003) states, the results are more compelling and 

provide room for generalisation as compared to a single case study. 

The three districts chosen were Blantyre, Zomba and Lilongwe and the selection of these 

districts was done with assistance and guidance from Research Supervisors and the Ministry 

of Health, and was also based on the performance of the districts, physical accessibility, and 

financial constraints. All districts chosen are typical rural/urban areas and this was done to 

avoid the complexity in urban settings resulting from existence of central hospitals and 

numerous private health centres. Furthermore, the majority of the Malawian population is in 

the rural areas and that is where Primary Health Care efforts are central and crucial.  



48 
 

Blantyre was selected because according to the Ministry, this was one of the best performing 

districts nationwide in relation to HMIS activities and this was particularly attributed to the 

fact that this was one of eight districts being supported by MSH, which has one of its main 

areas of focus to be strengthening of the HMIS. Additionally, the MSH was also working 

towards eliminating parallel program reporting by piloting (in this district) on a monthly 

reporting system of HMIS from the facilities to the district and this was particularly 

interesting to my topic of study of information flow and feedback in HIS. However, the pilot 

reporting system project did not have any impact on my study or research findings because it 

was discovered in the course of the study that this piloting was not operational on the ground 

as facilities were mainly only reporting on quarterly basis. This District was also chosen 

because the researcher was staying in the same district and it was easier for the researcher to 

cut down transport expenses.  

Zomba was selected as the other district for the study because it was one of the districts that 

have a lot of health activities taking place e.g. at Mwandama millennium village. Thondwe 

health facility was particularly chosen because of its easily accessibility since it is located 

near the road to Zomba. This district also supports HMIS reporting from its health facilities. 

Furthermore, considering financial factors, the district was convenient as it is about 60 km 

from Blantyre through a good road and is accessible by public transport and therefore would 

provide the researcher with an opportunity to cut down on accommodation expenses as the 

researcher could live with the family in Blantyre and yet still have easy access to the field 

study site. 

Lilongwe was selected as the other district for the study through the assistance of three G8 

University of Oslo PhD Students who were also carrying out a research on “how the use of 

Mobile Phones with District Health Information Software 2 (DHIS 2) can enhance routine 

services reporting (information flow and feedback) in HIS/HMIS in Malawi” in the same 

district. The researcher took advantage of this group since the researcher was chosen to be 

among them and this group was fully sponsored. In this district, the research took place at 

Area 25 and Kabudula health areas with Lilongwe DHO. These areas were chosen as pilot 



49 
 

case study areas for this research project with guidance from Ministry of Health and DHO 

officials. 

3.1.2. Sampling Techniques 

As regards to fieldwork, selection of interviewees was determined by other responsible people in 

the fieldwork settings (for example, hospital directors and facility in-charges); the researcher 

tried to retain the possibility to choose candidates for interviews. 

 

 However, gaining access to interviewees was quite complex, as difficult as gaining access to the 

setting, requiring negotiation with the health directors in each particular health facility before 

contact with the health workers for interview. Each interview took about 40 to 50 minutes. 

 

Investigation was done at facility level and at district hospital office, to understand how the 

information system worked on the ground and this involved interviews of the health workers at 

the DHO especially the Statisticians, District Environmental Health Officers, Integrated Disease 

Surveillance and Response (IDSR) Officers, District Nursing Officers (DNO) who were involved 

in data collection, aggregation, reporting, analysis, sending data to higher levels and use of 

information. Additionally interviews were also conducted at several facilities as indicated in 

Table 1. At the facility level interview targeted HMIS Officers/Clerks, Senior Environmental 

Health Surveillance Assistants (SEHSAs), Assistant Environmental Health Officers (AEHOs), 

Facility Officer In-charges, Facility Community Health Nurses (purposive random sampling) and 

on average about three interviewees were selected per study site. These individuals were targeted 

because they are the ones who collect, store, aggregate, analyze, use and also send data to higher 

levels (reporting) and also receive feedback for the information they sent. These individuals can 

easily identify challenges and opportunities of information flows and feedback in health 

information systems (HMIS) in Malawi. 
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Table 1: Time frame for empirical data collection 

Period Activity and Location 

3rd July 2011 – 1st August 2011  Processing research approval at the MoH in 
Lilongwe  

6th September 2011 – 9th September 2011 Data collection at Blantyre DHO and Ndirande 

Health Facility. 

14th October 2011 – 18th October 2011 Data collection at Zomba DHO and Thondwe 

Health Facility. 

25th October 2011 – 15th December 2011 Data collection at Lilongwe DHO and Kawale, 

Area 18, Area 25, Ngoni, Mbang’ombe, 

Lumbadzi, Kabudula and Khongoni Health 

Facilities. 

7th December 2011 Conducted training on Mobile Phone – based 

Routine Health Facility Data Reporting at 

Kabudula Health Area in Lilongwe DHO. 

 

3.2. Data Collection 

There are many methods of data collection in research strategy, some of which include 

interviews, and self-completion questionnaires (Thomas, 2004).  This study adopted semi-

structured interviews, observations, questionnaire administration, system and documentation 

reviews and analysis as methods of data collection. A comprehensive record of every procedure 

was undertaken in the field and every detail was kept. A field log was kept where actual time 

spent was recorded and notes transcribed and analyzed accordingly. 

 

The information presented in this thesis was collected through a combination of the fieldwork 

and document review. Document review was conducted prior to, during and after fieldwork. The 

fieldwork information is considered as a primary source of information, while the document 

review is considered as a secondary source of information in this research. The document review 

and the findings from the fieldwork together make up the foundation for the analysis and 
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discussion in this thesis. At all the study sites; questionnaires were administered, carried out 

semi-structured interviews and observations and system document review. 

 

Before the empirical data collection could start, appropriate approval was obtained from the 

Ministry of Health through the Health Management Information Unit (HMIU) to gain ethical 

approval to conduct the research. The empirical field study lasted for a period of 4 months from 

September to December 2011. Table 1 show more details on where and how the time was spent 

during data collection period. Sections 3.2.1 to 3.2.5 provide more details on how the empirical 

data collection exercise was carried out. 

 

3.2.1. Semi – structured Interviews 

Interviews were conducted with different health workers in health facilities and district health 

offices aiming at understanding an individual health worker’s or a group of health workers’ 

perspectives on primary health care data collection, storage, use, information flow and feedback 

as well as their suggestions to improve on the current procedures. 

 

Semi-structured interviewing was used; whereby each respondent was asked a series of pre-

established questions (see the interview questions guide in Appendix A). Elaboration was 

provided if a question was not clearly understood and further explanation was also done. This 

provided information in the words of health workers in health facilities and district health offices 

about their experiences, opinions, feelings, and the procedures used in primary health care data 

collection, storage, use, information flows and feedback. 

 

Table 2 shows number of interview respondents and their respective workplaces and Data 

Collection Information Sheet was filled to keep track of the respondents. The interviews 

conducted were mainly in English but some other respondents preferred to use Chichewa, which 

therefore required the researcher’s immediate translation. The interviews were conducted at the 

interviewees’ respective workplaces such as their offices, the wards, the consultation rooms, or 

even at an open place. 
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Table 2: Number of Interview Respondents 

Interviews conducted Place of Interview and 

positions of Officers 

Number of Respondents  

Alone Blantyre DHO (DEHO, DNO, 

Statistician & IDSR Officer) 

4 

Ndirande Health Facility (CO, 

Nurse, HMIS clerk, ART 

Clerk & SHSA) 

5 

Zomba DHO (DEHO, 

Statistician and DNO) 

3 

Thondwe Health Facility (CO, 

Nurse & SHSA) 

3 

With Colleagues  Lilongwe DHO (DEHO, 

Statistician and DNO) 

3 

Ngoni Health Facility (MA, 

HMIS Clerk & AEHO) 

3 

Mbang’ombe Health Facility 

(MA, Nurse & SHSA) 

3 

Kawale Health Facility (CO 

and AEHO) 

2 

Area 25 Health Facility (CO 

and SHSA) 

2 

Lumbadzi Health Facility 

(CO, Nurse and HMIS Clerk) 

3 

Kabudula Health Facility 

(AEHO and HMIS Clerk) 

2 

Khongoni Health Facility 

(MA and HMIS Clerk/SHSA) 

2 

Total Number of 

Respondents 

 35 
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Note: DEHO (District Environmental Health Officer), DNO (District Nursing Officer), IDSR 

(Integrated Disease Surveillance and Response), CO (Clinical Officer), MA (Medical 

Assistant), SHSA (Senior Health Surveillance Assistant), HMIS (Health Management 

Information System), AEHO (Assistant Environmental Health Officer), ART (Anti-

Retroviral Therapy). 

                                                                                     

3.2.2. Documentation Analysis 

Document analysis was the first method to be applied in order to acquire an understanding of the 

methods that are applied in the applicable health information systems e.g. DHIS 2, including a 

coherence of the methods with health sector principles, and the likely gaps in information 

availability relative to the established information needs of the operational environment, that is 

the district level. Document analysis also assisted with the formulation of discussion questions 

for different key respondents, and with the identification of key respondents which were 

interviewed. 

The documents analyzed were health articles on the use of information systems, feedback, health 

policies, registers, ethical issues, meeting presentations, minutes and report forms for e.g. HMIS 

review meetings, HMIS guidelines and manuals, Policy documents such as National HIS policy 

and strategy, etc. Documentation on HMIS usability was also reviewed. An integrated 

compilation of all the documents at the DHO and Health Facilities together with the literature 

review from the Internet and other sources assisted in collecting the right data. 

The national guidelines and manuals, policy documents and other official documents also 

informed the research on how the system was supposed to work in general. 

Registers, Forms and HMIS reports (monthly, quarterly and yearly) (See Appendix B) assisted to 

know what type of data is collected, analyzed, used and sent to the required authorities, how this 

data is sent and if feedback for the sent data is being received. 
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3.2.3. Participant Observation  

Observations are important in qualitative research as they allow the researcher to see what the 

people are doing as well as what they say they are doing (Myers, 1999).  

In an effort to obtain a better picture of what was discovered from other sources, participant 

observation was used whenever possible. One such observation was an HSA for one catchment 

area under Khongoni Health Facility in Kabudula Health Area under Lilongwe DHO while he 

was administering Vitamin A and Abendazole vaccines to under five children and at the same 

time he was recording in his data collection form. After data collection from his catchment area, 

the HSA travels on foot or cycles for about 10km to deliver his report to Khongoni Health 

Facility and at Khongoni, the HMIS officer compiles the monthly/quarterly report which is 

delivered to the Statistician at Lilongwe DHO about 60km away by private transport which 

becomes expensive during the rainy season because the roads become impassable. 

Also participated and observed training on Mobile Phone-based Routine Health Facility data 

reporting together with colleagues from University of Oslo. This training was conducted at 

Kabudula Health Area under Lilongwe DHO. The main aim of the training was to teach HMIS 

officers and IDSR officers for all Health Facilities under Kabudula Health Area to report HMIS 

and IDSR data through the software (DHIS2) which is installed in the cell phone and the cell 

phone has all HMIS and IDSR reporting forms already designed and will just be filled and saved. 

Once saved, then these reports are automatically available on a DHIS2 server which is centrally 

positioned to be accessed by Statisticians or IDSR officers or any other responsible person given 

access rights to this server. This training and initiative was very important for this research 

because information would easily flow from Health Facilities to DHO as a result feedback would 

also be given in time. 

 

3.2.4. Fieldwork Documentation 

During the interviews and observations, data was collected mainly through note taking and 

questionnaire filling by respondents. Most of the interviews carried out in Lilongwe DHO used 

Tape recordings because all the participants were comfortable with it. Pictures were also taken of 

various types of documents and interview sessions.  
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At the end of each interview day, the field notes were transcribed to come up with an interview 

transcript and if there was need for interpretation from Chichewa to English then it were done 

immediately. All documents (or pictures of documents) obtained were analyzed and this enabled 

a comprehensive reflection on all the data obtained and identification of areas for clarification 

and further investigation. An analytic memo (log report) was also written containing the 

researcher’s views/opinions on the findings, the interviews as well as the activities observed. 

3.2.5. Questionnaire Administration 

A questionnaire (see Appendix A) was divided into six sections:  

� Section A was for data acquisition/collection; in this section, the goal was to find out the 

type/category of data being collected, who collects it, the type of tools/instruments used to 

collect data.  

� Section B was for data storage and analysis; in this section, the goal was to find out where the 

data is stored, how it is stored, how secure it is, if data is analyzed and who analyses it, if the 

analyzed data is being used.  

� Section C was for HMIS (ICT competence); in this section, the goal was to find out if Health 

Departments have computers and internet connection, importance of computers, types of 

Information Systems currently used, how computers assist them in information flow and 

feedback.  

� Section D was for Information flow in HMIS; in this section, the goal was to know how the 

information is sent to responsible areas, type of media used to send data, if there are any 

problems in sending data.  

� Section E was for Feedback in HMIS; in this section, the goal was to find out if the feedback 

for the sent information is given, type of media used, after how long and if they have any 

problems in receiving feedback.  

� Section F was for General; this section contained open-ended questions where the goal was to 

find out in-depth thoughts of the respondents in terms of challenges and opportunities in 

Information flow and Feedback in Malawi’s Health Information Systems and HMIS in 

particular. 
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All questionnaires which were distributed in Blantyre and Zomba DHOs were answered and filled by 

the interviewees within the interview time because they were administered by the researcher and any 

clarification was done immediately. However, in Lilongwe DHO the questionnaire acted as a question 

guide because the interview was administered as a group session with colleagues (research assistants) 

and note taking plus tape recording were the main data collection tools. 

However, within the generic section the interviewees in the health sector were prompted to identify 

their roles in terms of information flows. In some instances the interviewer assisted the interviewees 

with the completion and clarification of questions. Respondents were also asked to give some narrative 

comments regarding the major flows of data to and from their departments/sections, how effective were 

these data flows, what additional data was required and the role that played in facilitating these data 

flows.   

3.3. Data Analysis Techniques 

The purpose of data analysis is to develop an understanding or interpretation of answers to the basic 

question of “what is going on here?” The process of data analysis as described by Agar (1980) has a 

cyclical character:  

You learn something (“collect some data”), then you try to make sense out of it (“analysis”), then you 

go back and see if the interpretation makes sense in light of new experience (“collect more data”), 

then you refine your interpretation (“more analysis”), and so on. Thus, the process is dialectic, not 

linear (Agar, 1980). 

Merriam (1988) and Marshall and Rosman (1989) contend that data collection and data analysis must 

be a simultaneous process in qualitative research. Schatzman and Strauss (1973) claim that qualitative 

data analysis primarily entails classifying things, persons, and events and the properties which 

characterize them.  Typically throughout the data analysis process ethnographers index or code their 

data using as many categories as possible (Jacob, 1987).  They seek to identify and describe patterns 

and themes from the perspective of the participant(s), then attempt to understand and explain these 

patterns and themes (Agar, 1980).   

During data analysis the data was organized categorically, reviewed repeatedly, and continually 

coded.  A list of major ideas that surfaced was chronicled (as suggested by Merriam, 1988).  Field 

notes, tape recordings, filled questionnaires and diary entries were regularly reviewed. 
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The way of reviewing data collected was through triangulation, which aimed to obtain confirmation of 

findings through convergence of different perspective (Saugene, 2005). This involved testing one 

source of information against another to improve the quality and accuracy of findings before drawing 

any conclusions. This included comparing the explanations drawn from formal documents, member 

descriptions (interviewees), observation, etc. The use of this technique helped the researcher in 

analyzing the data as the research went on. So, the isolated findings that were not supported by other 

sources of data were either disregarded or served as the basis for further investigation. 

3.4. Validity and reliability of Data 

As described by Hammersley (1990), the researcher refer to the validity of this research as the 

extent to which the research accurately represents the social phenomena to which it refers and 

the degree to which the research methods measure or record what they aim to measure. On the 

other hand the reliability of this research refers to the degree of consistency with which the 

researcher assigns instances to the same category as the observer in different occasions 

(Hammersley, 1990). 

 

In qualitative case study research, validity and reliability of the evidence obtained is one of the 

criteria for evaluating the research. Therefore, several measures were taken to ensure the validity 

and reliability of the data/information obtained for the research. These measures include:  

� Use of several techniques to obtain and verify the data i.e. interviews, observations, 

document analysis and questionnaire administration. 

� Clarifications from knowledgeable respondents were also sought whenever things did not 

appear to make sense.                                                                                                                

� A preliminary report (Analytic Memo) on the research findings was produced and 

distributed to some participants to verify the contents to ensure the content was correct 

without errors. 
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3.5. Ethical Considerations 

The following safeguards were employed to protect the informant’s rights: (John, 2003:202) 

� Written permission to conduct the research was sought from the Ministry of Health and 

Population in Malawi and also from The District Health Officer of each and every DHO 

where the research work was carried out. 

� The research objectives were articulated verbally and in writing so that they were clearly 

understood by the respondents (including a description of how data will be used). 

� During data collection, consent was also sought from respondents, before involving them 

in this research work e.g. use of Tape Recorders and Taking of Pictures. 

� The respondents were informed about all data collection tools, devices and activities. 

� Verbatim transcriptions and written interpretations and reports were made available to the 

respondent. 

� The respondent’s rights, interests and wishes were considered first when choices were 

made regarding reporting the data. 

� The final decision regarding respondent’s anonymity was with the respondent.  
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CHAPTER 4 

RESULTS (FINDINGS) AND DISCUSSIONS OF THE STUDY 

4.1. Combined analysis of the research findings 
4.1.1. Data generation 

� Categories of data 

What categories of data are collected at a health department? 

Categories of data collected at both Health Facilities and DHO are:  reported cases, maternal 

data, Community Health data, Family planning, Child health, Human Resource, Finance, 

HIV/AIDS, antenatal, disease surveillance, water and environmental, village clinics data, 

program on immunization, IDSR data, quarterly reports and monthly reports (at DHO). 

Categories of data collected depend on the responsibility of the data collector.  

At one of the Health Facilities which were visited, the HMIS clerk explained the type of data 

required to enter into a register through one to one interview and questionnaire administration, as 

follows: 

“I ask the patients for their name, address, age, sex and from their health passport book; 

I extract diagnosis, treatment and diagnosis code. This is entered into an out-patient 

department (OPD) register” (see Appendix B.11) (HMIS clerk, one of the visited Health 

Facilities). 

At one of the visited DHOs, the Environmental Health Officer (EHO) explained the type of data 

required from health facilities to compile reports, as follows: 

“From Health Facilities, data on disease surveillance, water and environmental 

sanitation (WES), village clinic data, IDSR, program on immunization, maternal, family 

planning, child health, community health, TB, ART, etc is required. This data assists to 

write reports (quarterly or annual)” (Environmental Health Officer, one of the visited 

DHOs). 

� Data collecting personnel 

Who collects data at the health department? 
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The research results indicate that at some health facilities there are no specific personnel 

employed for collecting health data (e.g. at Khongoni, Ngoni and Thondwe health facilities just 

to mention a few); instead, they involve all health service providers (clinicians, nurses, HSAs, 

AEHOs, EHOs, HMIS or Statistical clerks/officers, ART clerks, Human Resources personnel, 

Accounts personnel and emergence workers or volunteers) but at some health facilities (e.g. 

Kabudula Community Hospital, Ndirande and Lumbadzi health facilities, etc)  there are HMIS or 

Statistical clerks employed for collecting health data and compiling reports. At the health 

facilities where there is an HMIS clerk, the whole data collected by other personnel like 

clinicians, HSAs, nurses, etc is given to him at the end of every month in order to compile the 

final report to be sent to DHO. 

At District Health Offices (DHOs), data is collected by Environmental Health Officer for 

environmental data, IDSR officer for surveillance diseases data. At Health Facilities, 

environment data is collected by HSAs, IDSR data is collected by clinicians (CO, MA or Nurse), 

ART data is collected by ART clerks, etc and final Health Facility’s report is compiled by an 

HMIS clerk. The monthly and quarterly reports from EHOs, IDSR officers (from DHO) and 

HMIS clerks (from Health Facilities) are submitted to Statistical officers who collate the data to 

form monthly and quarterly reports. 

 

� Primary tools for data collection 

What instruments/tools of data collection are used? e.g. forms, registers, memos, etc. 

Data collection tools at the health facilities and DHO are forms, registers, memos, letters and 

sometimes questionnaires and interviews. These tools are designed according to health programs 

e.g. community health, child health, antenatal, OPD, ART, IDSR, etc and supplied by the 

Ministry of Health. However, some health facilities do design their own data collection tools 

because they want to collect their own data or the official data collection tools are not available 

due to lack of stationary, and would like to simplify their work (see Appendix C.1 for several 

data collection forms and their use).  

In this study, a locally designed form for recording monthly report stock sheet for likuni phala at 

Chiwe Health Facility in Lilongwe DHO was observed (see Appendix B.16). The researcher 

asked the health workers (Medical Assistant, Nurse, HMIS clerk and Senior HSA) at one of the 
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visited Health Facilities in Lilongwe DHO why they designed their own forms while the official 

forms are available in the health centre. One respondent (Senior HSA) explained as follows; 

“At this time such type of forms for recording monthly stock sheet for likuni phala were 

not available at this facility due to lack of stationary, that is why we used locally made 

form to simplify our work. Most of the times we go into the field without properly printed 

forms and we use notebooks or A4 plain papers and demarcate lines on the pages to fill 

in the data which we  collect at the field. Most of the times we buy these notebooks using 

our own cash due to lack of stationary at health facilities, lack of well designed forms 

and financial problems” (SHSA, one of the visited Health Facilities in Lilongwe DHO). 

 

� Time spent during data collection and writing reports 

How much time is spent in data collection and writing reports?  

 

As shown in Appendix C.2, some of the respondents said that number of hours for data 

collection and report writing differ due to the nature of the job of that particular officer. 

Time spent in data collection was categorized to be viewed as daily, at the end of the week and at 

the end of the month. On average time spent for collecting data/filling registers/writing reports 

are: 7.7 hours/day, 33.2 hrs/week and 175.5 hours/month as shown in Figure 12 (Questionnaire 

results, field work, Sept to Dec 2011). 
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Figure 12: Average time spent on data collection 
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� Type of information required by Health Program Managers, Nurses, Pharmacists, 
Statisticians, Regional Office and Ministry. 

Respondents indicated that all health program managers require information on OPD, under five, 

TB, community, ART, maternal, antenatal, family planning, total population, sanitation, age, sex, 

marital status, diagnosis, immunization, etc depending on the responsibility of that particular 

individual or officer. 

� Availability, Accuracy and Completeness of information 

Do you consider the information to be easily available (Y/N/D), Accurate (Y/N/D), 

Complete (Y/N/D)? Y=Yes, N=No and D=Don’t know 

As shown in Appendix C.3; some of the respondents indicated that indeed the required 

information is easily available but sometimes it is not accurate and complete. One of the 

respondents indicated that the information is not accurate and complete and explained the 

position as follows: 

Due to pressure of work due to shortage of staff, sometimes the people who collect data 

tend to miss some of the required information. Also if data is collected by the person who 

is not conversant with the reporting system, the information tends to be incomplete. For 

example, if the information is collected by not trained personnel like volunteers (Nurse, 

one of the visited Health Facilities).  

Almost 95% (see Figure 13) of the respondents indicated that: the information required is easily 

available; it is also accurate and complete depending on who collected the information. 

Respondents also indicated that if the information is collected by trained staff like HSAs, HMIS 

clerks, ART clerks, Clinicians and Nurses, it is very complete and accurate but if collected by 

volunteers (not trained personnel); sometimes it becomes inaccurate and incomplete. 



63 
 

0

20

40

60

80

100

Availability Accuracy Completenence

Percentage

 

Figure 13: Average availability, accuracy and completeness of collected data 

4.1.2. Data Management 

This theme presents the storage, processing and analysis of health data at the health facility and 

district levels. 

 

� Data Storage 

Where is data stored? 

At District Health Office data is stored in a computer, files and filing cabinets. At Health 

Facilities data is stored in piled forms, files and filing cabinets and sometimes files are put on the 

floor due to lack of filing cabinets and storage space (Questionnaire results, field work, 

September to December 2011). 

� Problems with data storage 

Are there any problems with data storage? 

Almost 100% of the respondents from health facilities which were visited indicated that there are 

a number of problems with data storage which are: Lack of computers which can be used to store 

data, lack of storage spaces such that some of the files are stored on the floor or on top of tables 

as shown in Appendix B.17 and in other Health Facilities there is a great shortage of filing 

cabinets for storage of files. At one of the visited Health Facilities in Blantyre DHO, an HMIS 

Clerk said that: 
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At this Health Facility we have one desk top computer which is kept in Officer In-

charge’s office and it is not used for data collection and storage by us and we can not 

access it. We even don’t know how to use a computer. That is why we keep our forms and 

registers in files and filing cabinets. When filing cabinets are filled up, we sometimes 

keep the files on the floor or in piles on top of tables which sometimes violets the privacy 

of health information (HMIS Clerk, one of the visited Health Facilities). 

At District Health Offices, though there are computers for data collection and storage but there is 

still a problem with hard copy data storage due to lack of storage space and lack of filing 

cabinets. These computers are most of the times attacked with viruses; as a result stored 

information is sometimes lost. There are no specialized people at the DHO to clean the 

computers. 

 

� Capacity of data stored in the system (daily, weekly, monthly and quarterly) 

How much data/information is stored in the system (daily, weekly, monthly and 

quarterly)? 

As shown in Appendix C.4, capacity of data stored in health information system depends on the 

responsibilities of a particular health department. On average; 31 forms/day, 137 forms/week, 

525 forms/month and 1,465 forms/quarter of a year are stored in HMIS (see Figure 14). 
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Figure 14: Average capacity of data stored in HMIS 
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� Forms/Registers after completion 

What do you do with the forms/registers (data) when you have completed them? 

Respondents indicated that: after the forms have been completed; they are checked for errors, if 

there is a computer e.g. at DHO the data is entered into a computer, analyze the data, copies of 

the forms are put in files for storage, the analyzed data is used for compiling reports and finally 

compiled reports (monthly/quarterly/yearly) are sent to the Statistician (at the DHO) who 

compiles a report for the whole district, then final report for the district is sent to the District 

Health Officer for checking/approval and send the report further to Region or Zone, then to the 

Ministry of Health Headquarters (Source: Questionnaire results, field work, Sept to Dec 2011). 

� Instruments used to calculate statistics from the data 

What instruments do you use to calculate statistics from the data? 

The respondents from Health Facilities indicated that they use manual (tallies) and calculators 

for calculating statistics from the data collected while respondents from the DHO indicated that 

they use manual (tallies), calculators and also Microsoft excel to calculate statistics from the data 

collected (Questionnaire results, field work, Sept to Dec 2011). 

� Time spent in analyzing data 

How much time is spent in analyzing data? 

On average; 2 hours/day, 8 hours/week, 30 hours/month and 90 hours/quarter are spent in data 

analysis (see Figure 15) (Questionnaire results, field work, Sept to Dec 2011). 
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Figure 15: Average time spent on data analysis 
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� Instruments used for data analysis 

Do you analyze data at your level using the following: (Tables (Y/N/D), Graphs or 

Pictures (Y/N/D), used in reports (Y/N/D) and other (specify))? 

At the District level; data is analyzed by using Tables, Graphs, Microsoft excel, SPSS and used 

in reports where as at the Health Facility level; data is analyzed by using Tables and Graphs only 

as shown in Appendix C.5 (Questionnaire results, field work, Sept to Dec 2011). 

Almost 100% of the respondents indicated that they analyze data using manual (tallies, 

calculators, etc), tables and graphs while only 36.8% of the respondents indicated that they use 

Microsoft excel and SPSS for analyzing data as shown in Figure 16. 
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Figure 16: Percentage of data analyzing instruments 

� Data analysis 

How is data/information analyzed and by whom? 

At the District level; data is analyzed (aggregating the data according to different indicators) by 

using tables, graphs, Microsoft excel & SPSS and by responsible person e.g. HMIS 

Officer/Statistician, ART Officer, IDSR Officer and DEHO where as at the Health Facility level; 

data is analyzed by using tables, manual (tallying), & graphs and by responsible person e.g. 

HMIS Clerk, ART Clerk, SHSA/AEHO, etc (Questionnaire results, field work, Sept to Dec 

2011). 
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� Capacity of stored data and analyzed to derive reports 

How much of the stored data/information is analyzed to derive reports and how often are 

these reports produced? 

Almost all respondents indicated that every data that is collected is analyzed by aggregating the 

data according to different indicators and used to derive weekly, monthly, quarterly and yearly 

reports (Questionnaire results, field work, Sept to Dec 2011). 

4.1.3. ICT competence/Health Management Information System (HMIS) 

In this sub-section, the objective was to find out if the Health Facilities and District Health 

Offices (DHOs) have computers, if the collected data is entered into a computer, if the use of a 

computer is helpful to workers and how, how many information systems do the workers use, is 

there any data security in the current information systems and what ICT skills are available (e.g. 

Use of mobile phones, use of computers and length with these competencies). 

� Computer availability 

Does your institution/department have a computer? Is the data you collect being entered 

into a computer? If yes do you benefit from this? Can a computer support you/your 

institution or department better? Does your institution need a computer? Are there any 

computer training opportunities at your department? (Y/N/D) 

The results obtained through questionnaire administration, interviews, audio tape recordings and 

field note taking were as shown in Appendix C.6. 

At District Health Office (DHO) level 

At Zomba, Blantyre and Lilongwe DHO level; all the respondents indicated that there are 

computers which are used for data entry, analysis and storage. 

Respondents confirmed that availability of a computer at their institutions really assists them for 

easy data entry, storage, retrieval and analysis and also with the availability of internet; data is 

easily sent to District Health Officer, Zone/Region and Headquarters. 

During period of this research responsible officers provide some computer training at DHO 

levels but the respondents emphasized that some responsible people are not yet trained and there 
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is need to train them. The training would provide knowledge to assist them in data entry, storage, 

retrieval, analysis and sending information and feedback through internet in order to improve in 

data flow/reporting. 

At the DHO level the staff has access to HMIS, DHIS, Drugs Logistics Information System 

(DLMIS) and Manual Documentation systems and these are the most frequently used systems. 

Respondents also emphasized that these systems are not reliable at Health Facility level because 

they don’t have any security for the information being sent to and from destination. Information 

can easily be altered or miss in-transit. Some respondents at DHO indicated that these systems 

are reliable when data is reported through internet. 

At Health Facility (H/F) level 

The findings show that almost all the Health Facilities which were visited indicated that there is 

no computer used for data entry and storage. However the HMIS clerk at Ndirande Health 

Facility in Blantyre DHO indicated that there is one computer in the Facility Manager’s office 

(CO) but it is not used for data entry. This is the same as at Thondwe Health Facility in Zomba 

DHO. 

Respondents at the Health Facilities also indicated that availability of a computer at their 

institutions can really assist them for easy data entry, storage, retrieval and analysis and also with 

the availability of internet data can easily be sent to DHO. 

During period of this research there was no computer training at the facility level but the 

respondents emphasized that there is need for it so that they should acquire computer knowledge 

to assist them in data entry, storage, retrieval, analysis and information transfer through internet. 

At the facility level the staff has access to HMIS and Manual Documentation systems and these 

are the most frequently used systems. Respondents emphasized that these systems are not 

reliable because they don’t have any security for the information being sent to and from 

destination. Information can easily be altered or miss in-transit. 

The respondents at all health facilities which were visited confirmed that they have the following 

ICT skills: use of mobile phones and use of computers, and also the local capacity to support 

these systems is available. 
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Figure 17: Percentage on availability, data entry, benefit, support, need and training opportunity 

for a computer. 

As shown in Figure 17, 52.6% of the respondents indicated that there is availability of computers 

at their work places, 36.8% indicated that computers assist them during data entry, 42.1% 

indicated that there is a great benefit in using a computer, 100% indicated that availability of 

computers at their work places can really support them, 100% indicated that there is really a 

great need for computers at their work places and lastly 26.3% of the respondents indicated that 

there is no computer training opportunity at their work places. 

4.1.4. Information flow in HMIS / Data Reporting and Transmission 

� Uses of health data 

The idealized relationship between data, information and decision-making (Sauerborn, 2000) is 

that: 

“The collected data are transformed into information. Processing and analyzing 

information with problem solving in mind leads to knowledge. The interpretation of this 

knowledge, then, is guided by subjective judgement, rather than by objective, scientific 

rigour” (Sauerborn, 2000:34). 

The focus in this subsection is to illuminate the under-use and non-use of information in health 

information systems; because this is a major problem found in health information systems both 

in my own experience and in the published literatures (Wilson et al., 2000; Lungo, 2003). 
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The study results show that health information is used in the following ways: 

What do you do with the forms when you have completed them? What do you think 

happens to the information sent to the top level? 

 

At DHO level, when data collection forms have been completed and reports are received from 

Health Facilities; the responsible officer (Statistician, IDSR officer, DEHO) analyze them 

locally, after analysis he/she also aggregates them and send them to the top level inform of 

reports, give feedback and lastly the forms are kept or stored in files and filing cabinets for future 

reference. 

 

When the information reaches the top level (Zone/Region and Ministry of Health headquarters) 

from DHO; it is also analyzed/aggregated, used for planning, used for decision making, used for 

preparing reports and it is further sent to higher levels (donors, stake holders, etc) as well. 

At Facility level, when data collection forms have been completed; the responsible officer 

(HMIS clerk) analyze them locally, after analysis he/she also aggregates them and send them to 

the top level inform of reports and lastly the forms are kept or stored in files and filing cabinets 

for future reference. 

When the information reaches the top level (District Health Office) from Facilities; it is also 

analyzed, used for planning, used for decision making, used for preparing reports and it is further 

sent to higher levels (Zone/Region and Ministry of Health headquarters) as well. 

According to respondents, in brief, health information is used: 

� to control epidemics; 

� to plan and manage the health delivery services in the health facilities, including 

allocating the budget, allocating drugs, and consumables; 

� to monitor and evaluate health facility performance; and 

� to monitor and evaluate the health information system performance. 

A respondent from one of the visited District Health Offices said: 
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“I am not sure if the Regional Health Office uses all the data we are sending to them, but 

with outbreak disease reports, they are really acting on it very fast. If you send them a 

report indicating that cholera is disturbing somewhere within the DHO’s catchment area, 

you will see more cholera drugs coming in and some extra vehicles are also brought in to 

assist” (District Environmental Health Officer, one of the visited DHOs). 

� Data Reporting 

Are you getting the monthly/quarterly statistics in time? Are you sending the 

monthly/quarterly statistics in time? 

At DHO level; respondents at most of visited DHO units indicated that these monthly statistics 

are at times received in time and sometimes not in time from Health Facilities due to shortage of 

transportation, pressure of work, shortage of staff and these statistics are also sometimes sent in 

time and sometimes not in time to the responsible person at the Region/Zone and Ministry 

Headquarters due to the same problems. 

At Facility level; monthly statistics are most of the times got in time from Community Health 

Workers or HSAs and Private Clinics and these statistics are also sometimes sent in time and 

sometimes not sent in time to the responsible person at the DHO due to transportation problems. 

In almost all the three DHOs (Blantyre, Zomba and Lilongwe) which were visited, health 

facilities are required to send periodic reports to district health offices, which further report to the 

regional/zonal offices, and regional offices further report to the national health headquarters’ 

offices (see copies of HMIS-15 quarterly reports in Appendices B.12, B.13, B.14 and B.15).  

 

At Lilongwe district health office, the researcher requested the Statistician to show the health 

facilities’ reports in the district processing file and the record of health facilities’ reporting and 

was done as requested. Through observations at Lilongwe DHO, the researcher gathered enough 

information to determine the level of total reporting of health data from the health facilities to the 

district offices. 
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Untimely data reporting 

For one to get a picture of the real situation at the district, one should get the data from all health 

facilities. In the Ministry of Health’s “health information system implementation plan”, it is a 

requirement that all health facilities, whether public, private, or religious owned are required to 

report health data to the district health office, using HMIS-15 quarterly report forms. Lilongwe 

district health office has almost 53 Health Facilities. From the study sample, Kabudula health 

area quarterly report data for the year 2011 (see Appendix B.18), although the set date for report 

submission is 5th of the following month but some of the health facilities did not submit in time 

for October 2011 reports e.g. Nambuma, Chikowa, Kabudula community hospital, etc. 

 

� Data Transmission/Information flow 

Data transmission/information flow refers to the transfer of raw data from the health facilities to 

higher levels of a health management information system for the purpose of data processing. In 

this study, data transmission/information flow means the transfer of paper documents from 

health facilities to the District Health Office level and from DHO to Regional and Ministry 

headquarters. Health Facility reports are generated, and then sent to the district, regional or zonal 

level where data are entered in the computer database system. From the region or zone, data is 

sent to the national level in both paper documents and in computer files such as compact disks 

(CDs), flash disks and through internet. 

 

The type of data transformation in the three DHOs (Blantyre, Zomba and Lilongwe) studied, is 

determined as a vertical data transmission. There are four levels of vertical transformation of 

data namely: health facility level (lowest level), district level, regional or zonal level and national 

level (highest level). With vertical transmission, data are flowing from lower levels to the higher 

levels and vice versa. During the course of the study, it was observed that a high traffic of data 

flows from the lower levels (Health Facilities) (paper documents reporting routine health 

delivery services) to higher levels (District Health Offices). The observed data flowing from the 

higher levels to health facilities are the data registers/forms and their guidelines for completing 

the data registers, description of the drugs or vaccination kits and supervision visits schedules. 
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At district level, the Statistician aggregates the data from the HMIS facility reports using the 

DHIS to produce a district report. This is done on a quarterly basis. The content of the district 

report is the same as that of the individual facility reports and is submitted electronically to the 

Health Management Information Unit (HMIU) at the ministry headquarters. The Statistician is 

also required to transmit the district data horizontally by providing it to the program coordinators 

and this is done in form of Pivot tables, mainly so that the coordinators can prepare presentations 

for their programs for DIP/HMIS review meetings (Statistician, Lilongwe DHO, field work, 

September to December 2011). 

How are the monthly/quarterly statistics being sent? By what means are the 

monthly/quarterly statistics being sent? Are there any problems in reporting/sending 

information/data to the next level? 

At health facility level  

Most of the times monthly statistics from the Health Facility to DHO are sent through by 

carrying them on their own (responsible person) using public transport and also using their own 

cash (money). Sometimes they send them through other people who are on their way to DHO 

and if by chance the ambulance passes by then they send them through the driver. At times a 

motorcycle or bicycle is used to deliver the reports to DHO if the Facility is near to DHO. One of 

the respondents from one of the visited Health Facilities in Lilongwe DHO said: 

When I finish compiling an HMIS quarterly report for the whole Kabudula Health Area, I 

put the report in an envelope; look for the money to use for public transport (Matora in 

Chichewa), when I find the money then I go to a public transport depot where we wait 

until the vehicle is filled up in order to start off. During the wet (rainy) season, these 

public transport operators charge more money because the roads are usually in poor 

condition. When I don’t find money for transport fare then I still wait even if the report 

delivery date passes by up to until I find the money as a result the report is delivered late 

to DHO and also, am not refunded. At Kabudula, we have one ambulance for the whole 

health area and if by chance this ambulance goes to DHO while the report is ready then I 

sometimes send it through the ambulance driver. The disadvantage of sending the report 

with ambulance driver is that; sometimes he forgets to deliver it and returns back with it 
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or sometimes he leaves the report at the reception where again it takes some time to 

reach the responsible person (Statistician). To me therefore sending reports to DHO is a 

great challenge which needs to be addressed quickly (HMIS clerk, one of the visited 

Health Facilities in Lilongwe DHO).   

At Facility level the respondents indicated that there is a great problem in reporting/sending 

information to the top level (DHO); this is because when you send the forms/reports through 

other people they may get lost or not delivered or alter information and sometimes if the 

responsible person does not have money for public transport then the report will be delivered 

late. 

At Facility level the information from the monthly statistics is used for compiling quarterly 

reports which are then sent to DHO. 

At district level, most of the times monthly/quarterly statistics/reports from the DHO to 

Region/Zone and Headquarters are sent through internet, fax, flash disks and sometimes 

monthly/quarterly reports are carried by the responsible person through by ambulance, 

motorcycle or sometimes by public transport to Zonal/regional office and Ministry of health 

headquarters. One of the respondents from one of the visited DHOs said: 

After I finish compiling a quarterly report, I first hand it to the District Health Officer 

who checks it. When the DHO says that it is okey, then I save it in a flash disk and carry 

the flash disk to the zonal/regional office and another copy is delivered to the ministry 

headquarters through by ambulance or public transport. When there is someone going 

towards the same direction, I sometimes send the report with him or driver. At my office I 

don’t have internet connection so that is why I don’t use internet for sending my reports 

to zonal office. Also, sometimes I face problems with my computer since it has a lot of 

viruses which usually attack my reports. To my side the greatest challenge which I have 

in sending information is lack of internet connection and transport (Statistician, one of 

the visited DHOs). 

At DHO level, the information from the monthly/quarterly statistics/reports is used for planning, 

decision making and compiling quarterly/yearly reports which are then sent to Region/Zone and 

Ministry Headquarters. Copies of these reports are also sent to all health facilities in the district. 
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4.1.5. Feedback and Supervision in HMIS 

Regular supervision is an important part of an effective health information system (Lungo, 

2003). Respondents from a number of health facilities which were visited expressed an interest 

to receive a supervisory visit from district or regional level staff at least once in every three 

months, which currently is not happening. The incentives (e.g. allowances) of supervision trips 

to health facilities make the health officers from the district health office visit the health facilities 

regularly. While visiting the health facilities, they chat with health workers and that is what 

many informants referred to as feedback. 

Results on feedback responses collected from respondents are shown in Appendix C.7. 

At DHO level 

At the DHO level the respondents indicated that sometimes they get feedback on the results they 

send to the top level either quarterly through quarterly reports (written feedback and graphs) or 

once in a while through supervision in case there is an outbreak which needs immediate 

attention. When there is no quarterly meeting and no outbreaks, no any feedback is received. 

The respondents also indicated that feedback is most of the times received both ways (from both 

top and bottom) but stressed that most of the times it is from bottom and once in a while from the 

top and usually inform of quarterly reports during quarterly meetings and supervision. 

The feedback of the sent information is most of the times given through the internet/fax and if it 

is urgent then it is given through the phone call, ambulance and sometimes even by a motorcycle. 

Length of feedback depends on the activity or urgency of the case e.g. when there is an outbreak 

the feedback is given right away but on normal HMIS data the feedback is given quarterly 

through quarterly reports given at quarterly meetings. 

At Health Facility level 

At the Facility level the respondents indicated that sometimes they get feedback on the results 

they send to the top level. Such reports are received either quarterly through quarterly reports or 

once in a while through supervision in case there is an outbreak which needs immediate 

attention. When there is no quarterly meeting and no outbreaks, no any feedback is received. 
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The respondents also indicated that feedback is most of the times received both ways (from both 

top and bottom) but stressed that most of the times it is from bottom and once in a while from the 

top and usually inform of quarterly reports during quarterly meetings and supervision in case 

there is an outbreak. 

The feedback of the sent information is carried by the people who attend to quarterly meetings 

and they usually use public transport/ambulance & motorcycle sometimes to and from quarterly 

meetings and if the case is an urgent one, the feedback sometimes comes through the phone call 

or radio message. 

Length of feedback depends on the activity or urgency of the case e.g. when there is an outbreak 

the feedback is given right away but on normal HMIS data the feedback is given quarterly 

through quarterly reports given at quarterly meetings. 
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Figure 18: Showing feedback responses, number of times and type of feedback. 

As shown in Figure 18, 33 respondents indicated that they do receive feedback for the 

information they send while 20 indicated that they don’t receive any feedback for the 

information they send; 3, 31 and 14 respondents indicated that they do receive feedback for the 

information they send monthly, quarterly and yearly respectively; 31, 21, 32 and 1 respondents 
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indicated that they receive feedback for the information they send through supervision, written 

documents, reports and other means (phone, wireless message) respectively.  

4.1.6. General (Challenges and Opportunities) 

This sub-section, considers the thinking of the respondents on the Challenges and Opportunities 

in the Information flow and feedback in HMIS; which are: if the respondents feel that, there is 

any gap in the information at hand and the one which is required, how can the information 

system and use of information be improved, what are the challenges and opportunities in sending 

and receiving information and finally, what should be done in order to address the mentioned 

challenges. 

At DHO level 

At the DHO level respondents indicated that the gap between the information they have and the 

information that they need depends on the type of data required. Some type of data has gaps but 

other type of data does not have any gaps because when they need information it is readily 

available at there catchment area/health facilities. 

The respondents indicated that the information system and the use of information can be 

improved at the DHO level by recruiting qualified people specifically for managing data, 

availability of transport, availability of training opportunities in various disciplines, availability 

of solar power at the Health Facilities without ESCOM’s electricity, availability of computers 

with internet connection at all Health Facilities, availability of cell phones with units with DHIS2 

reporting data facility just to mention a few and finally introduce DHIS2 up to Health Facility 

level. 

The following are the challenges and opportunities in the information flow and feedback of 

HMIS data as indicated by respondents at the DHO level: 

� Challenges: Lack of transportation, lack of personnel for data management, shortage of 

tools for data collection e.g. Registers and Forms,  lack of space for completed forms’ 

storage, poor or no feedback on the sent information, lack of proper training, lack of 

drugs, lack of computers with internet connection, lack of cell phones with units with 
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DHIS2 data reporting facility which can be used to send data, analyzing data manually is 

not easy in case the computer crushes and as a result report production takes a long time. 

� Opportunities: Apart from the challenges addressed above by the respondents, they   

also indicated that the current HMIS has a few opportunities which are: HMIS data 

collection forms are well designed and easy to fill, data can still be entered/collected into 

forms even without electricity, data is collected in time, with a few computer terminals; 

data is easily analyzed and planning by management is made simple etc. 

According to respondents, the above mentioned challenges can be addressed by making 

availability of transport, availability of drugs, availability of computers with internet connection 

and a lot of hard drive space for data storage at all Health Facilities, availability of training 

opportunities in relevant fields, availability of cell phones with units with DHIS2 data reporting 

facilities for data reporting, recruiting more personnel for data management, etc. 

At Health Facility level 

At the Facility level, respondents indicated that the gap between the information they have and 

the one that they need is not there because when they need information it is readily available at 

their catchment area. 

The respondents also indicated that the information system and the use of information can be 

improved at the Facility level by having ready printed data collection forms, availability of 

transport, availability of training in various disciplines, availability of computers with internet 

connection, availability of cell phones with units just to mention a few. 

The following are the challenges and opportunities in the information flow and feedback of 

HMIS data as indicated by respondents at the facility level: 

� Challenges: Lack of transportation, no security of data sent to DHO, lack of space for 

completed forms’ storage, poor or no feedback on the sent information, lack of proper 

training, lack of drugs, lack of computers with internet connection, lack of cell phones 

with units which can be used to send data, analyzing data manually is not easy and as a 

result report production takes a long time. 
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� Opportunities: Apart from the challenges addressed above by the respondents, they also 

indicated that the current HMIS has a few opportunities which are: HMIS data collection 

forms are easy to fill, data can still be entered/collected into forms even without 

electricity, data is collected in time, etc. 

According to respondents, the above mentioned challenges can be addressed by making 

availability of transport, availability of drugs, availability of computers with internet connection 

and a lot of hard drive space for data storage, availability of training opportunities in relevant 

fields, availability of cell phones with units for data reporting, etc. 

4.2. Key Findings, Analysis and Discussions 

This sub-section provides the analysis and discussion of the research findings presented in the 

previous section 4.1. It is in this section where the researcher provides the answers toward the 

research questions and toward the main problem area as presented in the introduction chapter, 

that is, “How best can information flow from one point to another and how can we ensure that 

there is a proper feedback on the sent information/data in health information systems in 

Malawi?” The general discussion reviews the key findings from the case studies to understand 

their significance in relation to the literature reviewed where applicable. In the case of this 

discussion, the researcher provides recommendations on how to improve on the use and 

management of information, information flow and feedback in HMIS at local levels (health 

facility and district levels) within the HIS. 

This research revealed that local levels (facility and district levels) of the HIS require greater 

attention in order to become effective in using and managing health information for the 

improvement of health care activities. This is because the functioning of HIS comprises human 

and nonhuman factors, which are deeply embedded in socio-cultural and political contexts 

(Mukama, 2003). These socio-cultural and political contexts are reflected in work practices that 

surround data collection, data storage, data processing and analysis, data presentation and use, 

and information flows and feedback, particularly at local levels within the HIS. 
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4.2.1. Data generation, management, information flow and feedback at health facility and 

district levels within the HIS (focus on HMIS data) 

Data collection is the first step of the information generating process within the HIS (Lippeveld, 

2000). Data collection can be quite simple, requiring only a pen and a piece of paper. It can also 

become quite sophisticated, employing several people, a set of preprinted forms, calculators, and 

computers (Ties, 1991). In this research, routine data collection consists of a set of forms, 

registers, and tally sheets filled in by health workers at health facility and district levels within 

the HIS. While performing their daily activities, health workers at local levels collect health data 

by filling in the data collection tools, aggregating data into reports and reporting to higher levels 

of the HIS/HMIS. 

 

The quality, use and management of data collected through routine data collection depend on 

the layout, simplicity and relevance of data collection tools (Lippeveld, 2000). 

 

 By the layout of data collection tools, the researcher refers to the arrangement of data elements 

in a logical manner and the printing quality of data collection tools, for example, the space 

provided to fill in data, that is, is there a space for filling in data on every service being provided 

and is the space enough to fill in data?  

 

By simplicity of data collection tools, the researcher refers to the clarity and helpfulness of the 

instructions for filling in the data collection tool and the time and effort required by health 

workers to fill in the data collection tools, that is, how much time and effort is required by health 

workers to fill in the data collection tool?  

 

By relevance of data collection tool, the researcher refers to the usefulness of data collected in a 

particular data collection tool for management of health care activities at the data collection 

level.  

 

From the field studies in this research, it was revealed that the data collection tools neither meet 

the requirements of the health units’ health care service delivery nor the reporting requirements 

due to unavailability of spaces to fill in data for either some of the services being delivered by 
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particular health units or some of the services that the health units are required to report. This is 

evidenced in sub-section 4.1.1 (data collection; primary tools for data collection). 

 

Data processing and analysis should generate high-quality of information for decision-making 

at all levels of the HIS/HMIS. By data processing and analysis, the researcher refers to the 

manipulation of raw data in order to transform them into useful information that can be used for 

decision-making (Shrestha and Bodart, 2000). Data processing involves checking for 

inaccuracies or inconsistencies that must be corrected, for example, missing or duplicated 

records, improbable values for a variable, and inconsistency with other known information 

(Shrestha and Bodart, 2000). After processing, data can be rearranged to form a summary set of 

variables conducive to analysis. This results in a set of tabulations and/or statistical analyses, 

which present information in the form that is clearer and most useful for health workers. 

Rearranging data would point to certain types of errors when improbable information is 

generated through preliminary data processing. 

 

From the field studies in this research, it was revealed that the data processing and analyzing 

tools are very poor especially in the visited health facilities such that it takes a long time for the 

workers to process and analyze data. This is due to lack of computers which can easily process 

and analyze data. This is evidenced in sub-section 4.1.2 (data management; Time spent and 

instruments used for processing and analyzing data). 

 

Data sharing, reporting, information flows and feedback 

 A health information system should ensure that data reporting,  information flows and feedback 

do not only support decisions that have to be made at higher levels but also day-to day 

management of health care services at the health facility level. Streamlining data transmission 

should address the two main flows of information within the health services system: within the 

individual health care system and from health unit to system management levels (Lippeveld, 

2001).  

 

This study identified the two main information flows within the health care service delivery 

systems in the study sites, whereby within the individual health care system special attention is 
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on data-sharing from one health facility to another, that is, the referral system. For example, 

when a pregnant woman defined as a risk case is sent from the facility to the hospital to deliver, 

data sharing is done through a letter and a card that indicates the risks of her illness/sickness and 

the diagnosis made. 

 

Regarding data reporting from health unit to system management levels, Sapirie (2001) pointed 

out that, extensive emphasis is placed on the importance of correct and complete recording and 

reporting, considerable in-service training is provided in the proper completion and submission 

of the reports, and service units are monitored for timely and complete reports. Data reporting 

and information flows should include feedback from higher levels to local levels. This in turn 

will motivate local levels in reporting high quality data (Sapirie, 2001). However, this research 

showed that, data is being reported from local levels to higher levels with minimal supervision 

and support from higher levels resulting in poor quality of data, incompleteness of reports and 

late reporting. Information is of use when it is complete and current, so correctness and timely 

submission of reports is crucial for effective decision-making. 

 

Data presentation and use of information 

Basing on appropriately designed support, supervision and feedback mechanisms and innovative 

approaches in data presentation, the information generated can be used to improve health care 

services: preventive and curative services to patients, clients, and the community; in managing 

the health facilities; in managing the health services from the district to the national level; and in 

ensuring essential community health functions such as environmental protection and diseases 

surveillance (Lippeveld, 2001;  Mukama, 2003). 

 

Most health workers at health facility and DHO levels considered the use of collected data as 

mainly a way of showing the higher levels the work done for more provision of resources such as 

medicines and injections. It is important to measure the workload and efforts done by a particular 

health unit for provision of resources. However, collecting and using data for the purpose of 

showing work done fall short of the kind of information needed to achieve the broader public 

health goals. 
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4.2.2. Problems faced with data generation, management, information flow and feedback at 

health facility and district levels within the HIS (focus on HMIS data) 

There are several problems faced with data generation, management, information flow and 

feedback within the HIS such as, poor quality of data, weak analysis of data, lack of an 

information culture and lack of trained personnel (Mukama, 2003). This research identified 

similar problems, which are grouped into the following categories: 

� Health workers at district and health facility levels are lacking a clear understanding of 

the purpose of data collection. 

� Information flows reflect the requirements of higher levels, without addressing the local 

level’s information needs. 

� The health system at local levels has poor and inadequate resources and infrastructure for 

health care activities. 

 

Lack of clear understanding of the purpose of data collection 

There is a lack of training in information awareness and handling among health workers. There is 

also a lack of expertise in health information management and use particularly at local levels. 

These have great effects on the HIS in terms of analysis, use and management of information at 

local levels. The findings from this research (sub-section 4.1.1 (data generation) and 4.1.6 

(challenges)) revealed that health workers especially in all visited health facilities are not 

properly trained on how to use the data collection and reporting tools even when the changes are 

made to the health information system. For example, when the structure of data collection and 

reporting forms is changed to include more reporting requirements (sub-section 4.1.1 (primary 

tools for data collection)), but this does not happen most of the times. Health workers collect data 

for disease reporting and use of resources and partially address the management objectives at the 

health facility. 

  

Quality of care is crucially involved with continuity, far more than just the number of services 

provided. For example, the collected data can be used for monitoring conditions that need 

follow-up over long periods such as antenatal care, immunization and tuberculosis, that is, to see 

which patients have been provided with the services as expected and which need follow-up or 

tracing in the community. 
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Information flows reflecting the requirements of higher levels, without addressing the 

facility and district (local) level’s information needs. 

The findings described in sub-section 5.1.4 (data transmission/information flow and with 

reference to Figure 3 in sub-section 1.3.2) above illustrate a number of problems related to 

information flows within the HIS, particularly the vertical data flows, from local levels to higher 

levels that result in poor integration of information at the district level. There is a continuous 

aggregation of data that takes place as the data move up the hierarchy, which masks the health 

facility data, making it difficult to analyze and use the data for local management activities, for 

example, detecting health care problems from a particular health facility. The reporting is one-

way with limited supervision and feedback from the top authorities (sub-section 5.1.5; feedback 

and supervision). 

 

Centralization of routine health information systems management is among the factors that 

influence low use and poor quality of information at local levels within the HIS. Indicators, data 

collection instruments, and reporting forms usually are designed by centrally located 

epidemiologists, statisticians, and administrators with minimal involvement of local level 

managers and health service providers. Lippeveld and Mukama pointed out that, the main result 

of this centralization is that information use is weakest at the district level, where the main public 

health interventions are planned, implemented, and monitored, and at the health facility level, 

where individual health decisions are made (Lippeveld, 2001;  Mukama, 2003). 

 

Health workers at local levels do not take part in defining appropriate solutions to common 

health problems in the community that they face in their daily work activities and lives. This in 

turn does not promote ownership and control of essential health system functions. Therefore, 

health workers at local levels are not motivated to produce high quality data, because most of the 

data they collect is irrelevant to their own information needs but it is useful at higher levels. 

 

Decentralization of health information systems management towards the district level is an 

effective strategy to improve local use and quality of health information. However, to achieve 

positive results in decentralized health information systems management, most administrative 

functions should be carried out by the District Health Management Teams (DHMTs) in 
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collaboration with and with active involvement of the community. These administrative 

functions often include control over personnel, supplies and equipment: hiring of staff, 

purchasing and ordering of resources, planning and defining the data collection tools, delivery of 

health care services, and control over allocation of resources for different health programmes. 

 

Lack of feedback and untimely reporting 

The process of collating, analyzing, transmitting, and presenting the health data is so tedious that 

by the time a report is prepared, the information is obsolete and decisions are often made without 

relying on any information input (sub-section 4.1.5, feedback and supervision and sub-section 

4.1.4, information flow). Health planners and decision makers face deadlines and time 

constraints especially with many tasks on their hands due to shortage of staff. This study found 

health facilities reports reaching the district health office one to three months later after they are 

due and reporting to the region/zone delayed further (sub-section 4.1.4, untimely data reporting 

and Appendix B.18).  

 

Delays in data transmission and lack of feedback is attributed to the presence of strong vertical 

programmes, few resources of data analysis, lack of reporting tools including the forms, poor 

transport and communication infrastructure, and few health workers. Since health services 

supervisors and facilities health workers rarely receive feedback on the data reported to higher 

levels, they have little incentive to ensure the quality of the collected data and to comply with 

reporting requirements and deadlines.  

 

The lack of complete reporting is also a serious problem found. The study results indicate many 

health facilities (sub-section 4.1.4 and Appendix B.18 as an example) that do not send report to 

the district health offices. In general, being located very far from the district health office and 

lack of transportation is an excuse for many health facilities not to submit a health report. Since 

not all facilities do report health data, users of health data cannot get the picture of the real 

situation for health delivery services.  
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Poor and inadequate resources and infrastructure for health care activities 

There is a shortage of both human and financial resources, while the demand for healthcare 

services is increasing at the health facilities. The field research showed that the health facilities 

are understaffed resulting in high workloads, poorly qualified and trained health workers at 

health facilities, and the health facilities are lacking the most essential HMIS supplies such as 

forms and registers (sub-section 4.1.1, data generation). 

 

Opportunities for applying the ICTs in supplying health, educational and agricultural information 

in developing countries are limited by a number of features, which include inadequate basic 

physical infrastructure such as telephone lines, and lack of required skills among health workers 

for using ICT tools (Mukama, 2003). The field research revealed that; lack of infrastructure, for 

example, telephone lines, internet, etc to be a problem for communication between the district 

offices and the health facilities within the district. Poor roads and lack of funds, for example, for 

cars and fuel, restrain the transport possibilities of the community and health workers, for 

instance, in cases of reports submission and to transport referred patients from one hospital to 

another. 

 

While computer technology (computing) generally serves as a resource or tool to support other 

work such as performing complex analysis, preparing documents and sending electronic 

messages using office automation equipment (Gasser, 1986; Mukama, 2003), this research 

identified several problems related to computerized parts of the health information systems in 

Malawi. For example, some health facilities (Ngoni and Mbang’ombe 1) under Lilongwe DHO 

have touch screen computers for data collection and entry but they don’t have enough trained 

personnel to perform these duties. As a result, the responsible health workers prefer to use 

manual data processing.  
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CHAPTER 5 

CONCLUSION AND RECOMMENDATIONS 

5.1. Concluding remarks 

In conclusion; according to the research results discussed in this thesis, it has been revealed that 

the performance of the Health Management Information Systems (HMIS) in some selected sites 

in Malawi is not optimal enough to generate data that could support decision-making. The health 

data generated are of low quality (if collected by not trained personnel like volunteers) because 

they are subjected to being aggregated late, untimely reported and not all health facilities submit 

their reports to the district health offices. 

 

Based on the analysis and discussion of the empirical findings in the previous chapters, the 

following statements describe crucial factors that lead to efficiency problems (challenges) of the 

Health Management Information Systems (HMIS): 

� The health data generated are poor because health workers perceive information effort as 

a burden to them. 

� The health data generated are poor because data collection tools (registers) are not 

available all the time in the health facilities (sub-section 4.1.1, data generation). 

� There is incomplete and untimely reporting of health data because of poor transport and 

communication infrastructures. 

� The inaccurate of the health data is caused by existence of few health workers and lack of 

data analysis tools like computers. 

 

All efforts must be made to improve the quality of data collected at the data collection level. To 

ensure that the HIS/HMIS is well understood by health workers, training should be conducted. 

To enable accurate data collection and reporting; registers, forms and tally sheets should be 

relevant and easy to understand; to accomplish this, and data collectors must be involved in 

designing data collection tools. Supervision, support and feedback must be provided to local 

level health workers. Feedback may take many forms but it is best done in writing combined 

with discussion about what is written. Computers with internet connection must be provided to 

all health facilities and district health offices in order to improve in information flow. Transport 
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should also be made available all the time and lastly; cell phones with DHIS2 facility should be 

provided to all health facilities and DHOs in order to improve in information flow and feedback.    

 

5.2. Limitations of the research 

5.2.1. Unaccomplished tasks 

Time is the limit. In this study, there are some activities which were supposed to be part of the 

study but have not been accomplished. The initial plans for this research were to look at 

challenges and opportunities of information flows and feedback in HIS (emphasis on HMIS) in 

Malawi; that is from community level (villages) to Health facilities to District Health Offices to 

Zonal /Regional offices to Ministry of Health Headquarters and also look at the feedback in all 

circumstances. But due to lack of time, the researcher only concentrated at District level which is 

from community level to health facility to District Health offices and did not proceed to look at 

information flows and feedback further to Zonal/Regional offices and Ministry of Health 

Headquarters. The researcher also wanted to analyze the information flows and feedback for 

other health information systems like Drugs Logistics Management Information System 

(DLMIS), Integrated Disease Surveillance and Response (IDSR), etc but due to lack of time this 

was not accomplished. 

 

5.2.2 Constraints 

Lack of resources, distances to the health facilities, time constraints and means of transport 

hampered the mode of research, since there are other health facilities that are in very remote 

areas, which the researcher did not manage to visit.   

 

In some health facilities, most health workers were busy with health care delivery services. As a 

result, interview sessions were to undergo postponement, or were conducted during odd hours, 

which might have resulted in the interviewee being tired by the time the interview was conducted 

and thus not providing detailed answers. 

 

Resources are always scarce, so one has to live within the available resources in terms of 

finances since this research was not sponsored or any other tools that might be of essence and 
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this therefore limited effective data collection. In this case instead of visiting as many DHOs and 

Health Facilities as possible only a few were visited. 

5.3. Recommendations and further research needs 

5.3.1. Recommendations 

In the light of key findings, analysis and discussion from the research, the following ideas and 

recommendations are crucial to enable the use and management of health information and 

information flow and feedback at health facility and district levels within the health information 

system. The country needs to establish appropriate mechanisms for overcoming the problems 

facing work practices, information flows and feedback at local levels.  

 

To overcome the problems/challenges facing work practices, information flow and feedback at 

district and health facility levels the following must be done. 

� Local learning and discussion of essential HMIS needs, and the role of routine data 

collection in meeting those needs. 

� Establishing an information culture in HMIS and health care organizations. 

� Investing in health data collection, use and management of health information at local 

levels within the HMIS. 

� Addressing challenges facing information flow and feedback in HMIS at health facility 

and district levels. 

� Addressing challenges in Information efforts which are seen as a burden to workers. 

 

Below are the details for the above mentioned overcoming the problems (challenges). 

 

� Local learning and discussion of essential HMIS needs, and the role of routine data 

collection in meeting those needs:  

Health workers at DHO and health facility levels should be able to learn and practice their 

profession with due regard to the socio-cultural, organizational and political context of their 

work. Local learning and discussion of essential HMIS needs involve training health workers in 

data collection, analysis, use and management of information by discussing with health workers 

how to keep data collection tools as simple as possible and performing simple processing and 
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analysis of data. For example, one way of ensuring data quality at the health facility level is to 

look at the data by running one’s eyes across each line looking for missing data values and 

inconsistencies. At the district level health workers may ensure data quality by checking for 

completeness of the reports from the health facilities before reporting to higher levels, that is, by 

checking if all health facilities have submitted all the reports with all the data they should report 

on. 

 

� Establishing an information culture in HMIS and health care organizations:  

It is important to establish an information culture at district and health facility levels, where the 

health workers are able to collect data that are relevant, and direct its use to address the everyday 

problems that they are engaged in. By information culture, the researcher refers to a situation 

whereby information is valued as a resource that if meaningfully used and managed, can support 

the process of local decision-making and improve the effectiveness of healthcare service 

delivery. For example, when the district level discovers errors in the reports the following steps 

can be taken as a way of establishing an information culture: 

� Finding the source and cause of errors by going back to the person who has collected the 

data, pointing out the problem and getting the data collector to appreciate the need for 

accuracy. Maybe the data collector does not understand the definition of the data element, 

or has double counted or collected the data incorrectly. 

� Correcting the report by going back to the source data collection tool, that is, the register 

book or tally sheet or a form, to find the correct number to put in the report. 

� Preventing future errors to the data collector by being sure that the data collector 

understands the importance of the particular data element and checking this particular 

data element in the next report to be sure that the error is not repeated. 

This in the long run will establish an information culture among health workers and thus within 

the HIS. 

 

� Investing in health data collection, use and management of health information at 

district and health facility levels within the HMIS:  

The improvement in the use and management of health information at district and health facility 

levels within the HIS needs to be made by considering the constraints of infrastructure and 
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scarce resources (physical and human), which cannot be ignored. The Ministry of Health (MoH) 

and donor assistance need to invest in health data collection, use and management of health 

information to support local decision-makers. Investing in HIS/HMIS involves supervision and 

support for the acquisition and development of basic resources and infrastructure. This in turn 

will involve providing sufficient and appropriate physical and human resources for HIS 

management and ensuring that the available resources are used in such a way that high-quality 

information is produced in a timely manner. 

 

� Addressing challenges facing information flow and feedback in HMIS at health facility 

and district levels:  

In order for the information to flow properly and in good time from community to health facility 

to district health office to regional/zonal offices to headquarters and back to community, there is 

need for the government through the Ministry of Health to address the following challenges: 

� Availability of data collecting tools (registers, forms, tally sheets, etc) 

� Recruiting qualified people or train more people specifically for managing data. 

� Availability of transport (ambulances, motorcycles, bicycles, etc). 

� Availability of training opportunities in various disciplines. 

� Availability of solar power energy in health facilities without hydro power electricity 

from ESCOM. 

� Availability of computers with internet connection at all health facilities and district 

health offices. 

� Availability of cell phones or fixed line telephones with units. 

 

� Addressing challenges in Information efforts which are seen as a burden to workers:  

Whenever possible, the health information systems should minimize the constraints to health 

workers by employing more staff and by integrating their fragmented systems so that health 

workers collect data for only one system. In addition, adequate technological support should be 

made available at the district level in order to assist data storage and analysis. Data collection 

tools should be available at the health facilities all the time, and the design of the data registers 

should be clear and should support local contexts. 
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5.3.2. Further research areas 

A further research area could be to study the challenges and opportunities of information flows 

and feedback in health information systems and emphasis should be on Drugs Logistics 

Management Information System (DLMIS) and Integrated Disease Surveillance and Response 

(IDSR). Another further research study area could be to proceed looking at challenges and 

opportunities of information flows and feedback in HIS (HMIS data) in Malawi from DHO to 

Zonal/Regional offices to Ministry of Health Headquarters which were not accomplished due to 

time constraint. 
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APPENDICES 

APPENDIX A: SAMPLE QUESTIONNAIRE 

                                                                   UNIVERSITY OF MALAWI 

                                                                                

                                                            CHANCELLOR COLLEGE  

 

                                                             FACULTY OF SCIENCES 

                                        MATHEMATICAL SCIENCES DEPARTMENT 

 

                                             RESEARCH PROJECT QUESTIONNAIRE  

 

Information Flow and Feedback in Health Information Systems at district level in Malawi: 
Challenges and Opportunities 

(Case Study: Lilongwe DHO & Area25 and Kabudula Health Areas, Zomba DHO & Thondwe 
Health Facility and Blantyre DHO & Ndirande Health Facility) 

 

Research conducted by Enock Chibankhuni Nyirenda MSC/INF/13/10 

(Master of Science Degree in Informatics, Year 2) 

 

This research will be concerned with the difficulties, barriers and opportunities that the 
Malawian health information system is facing in Information flow and Feedback. This research 
will dwell much on Health Management Information Systems (HMIS) especially relating to how 
the information flows from bottom-up/top-down and how the feedback is given in both 
circumstances. 

How to answer: 

� Mark corresponding letters by ticking beside them or circling them. 
� Where there is no response, please leave blank unless instructed to write. 
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Questionnaire used for HMIS (DHIS) in Malawi 

This research is for academic purposes whereby the findings will be presented at the Faculty of 
Science, Chancellor College, University of Malawi. There are no right and wrong answers. All 
information will be strictly confidential, please feel free to respond on these questions. 

 

Topic: Data Collection, Storage, Retrieval, and Analysis for Health Information System in 
Malawi. Key: Y: Yes, N: Not, D: Don’t know, CHW: Community Health Workers 
Interviewer:………………...…………………………………………………………….. 
Meeting: 
Place:…………………………….……..Date:……………..….Start:………..End:………. 
Interview: 
Type:………………….…………………Language:…………………………………….... 
Interviewee: 
Name:……………………………………….Occupation:………………………………… 
Age:.………..Marital Status:……………….Department:………………………………… 

Section A: Data Acquisition/Collection 

1. What categories of data do you have? (a)……………………..  (b)……………………..  
(c)…………………………. (d)…………………….   (e)…………………….. 

      2.   Who collects data at the department? (a)………………………  (b)…………………….. 
(c)…………………………..  

      3.   What instruments/tools of data collection are used? e.g. Forms, letters, memos etc   
(a)……………………..      (b)……………………..    (c)………………… 
(d)…………………….   (e)…………………….. 

      4.   How much time do you spend collecting data/filling registers/writing reports?                
(a). every day…………..    (b). at the end of the week…………………(c). at the end of 
the month……………………………….. 

      5.   What types of data are collected at this level? (a)……………………..  
(b)……………………………  (c)…………………………..   

      6.   What type of information is required by the health program managers?    
(a)……………………..  (b)……………………………  (c)………………………….. 

      7.    What type of information is required by the Nurses?  
…………………………………………………………………………………… 

      8.    What type of information is required by the Pharmacists? 
…………………………………………………………………………………… 

      9.    What type of information is required by the Statisticians? 
…………………………………………………………………………………… 
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      10.  What type of information is required by the Regional Office? 
…………………………………………………………………………………… 

      11.  What type information is required by the Ministry? 
…………………………………………………………………………………… 

      12.  Do you consider the information to be easily available Y/N/D (a). Accurate Y/N/D     
(b). Complete Y/N/D   If not accurate, 
why?.............................................................................................…………………………
……………………………………………………….. 

              If not complete, 
why?..........................................................................................…………………………
……………………………………………………….. 

Section B: Data/Information storage and analysis 

1. Where is data stored (Piled forms, in computer, files, filing cabinets etc)? 
            (a). Piled forms (b). In a Computer  (c). Files    (d). Filing cabinets (e). other 

(specify)……………………………………………………………… 

      2. Are there any problems with data storage? Y/N/D. If YES what are 
they?........................................................................................... 

3.  How is data/information stored? 
             ……………………………………………………………………………………  

      4.  How much data/information is stored in the system (daily, weekly, monthly and 
quarterly)? (a). Daily……………     (b). Weekly……………  (c). 
Monthly……………… (d). Quarterly of a year…………………… 

      5. What do you do with the forms (data) when you have completed them? 
(a)………………………  (b)……………………… (c)………………………. 

       6.   What instruments do you use to calculate statistics from the data? (a). Manual      (b). 
Calculator (c). Microsoft Excel (d). other 
(specify)………………………………………….. 

        7.  How much time is spent analyzing data? (a). every day…………………..  (b). at the end 
of the week………………………. (b). at the end of the 
month…………………………….. 

        8.  Do you analyze data at your level using the following? (a). Tables Y/N/D   (b). Graphs 
or pictures Y/N/D    (c). Used in reports Y/N/D  (e). other (specify) 
Y/N/D…………………………… 

        9.   How are you calculating the monthly statistics? (a). Not calculating Y/N/D (b). By hand 
Y/N/D (c). By calculator Y/N/D (d). other 
(specify)…………………………………………………………………… 
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       10. How is the data/information analyzed and by whom? 
………………………………………………………………………………………… 

       11.  How much of the stored data/information is analyzed to derive reports? 
………………………………………………………………………………………… 

       12.  What types of reports are produced out of the stored data/information? 
………………………………………………………………………………………… 

       13.  How often are these reports produced? (a). Weekly     (b). Monthly      (c). Quarterly     
(d). Yearly 

Section C: Health Management Information Systems 

1. Does your institution have a computer? Y/N/D 
2. Is the data you collect being entered into a computer? Y/N/D 

            If yes, at what level is the data being entered?........................................................... 
………………………………………………………………………………………          
If yes, do you benefit from this? Y/N/D                            
How do you benefit from this? …………………………………………………….. 
……………………………………………………………………………………… 

3. Can a computer support you/your institution better? Y/N/D 
            If yes, how? ............................................................................................................... 

……………………………………………………………………………………… 

4. Does your institution need a computer? Y/N/D 
             If yes for what purpose?............................................................................................. 

…………………………………………………………………………………….. 

5. Are there any computer training opportunities at your dept? Y/N/D 
If not, do you need one? Y/N/D                            
If yes, why do you need one?........................................................................................ 
……………………………………………………………………………………….. 

6. Do you have access to any of the following Information Systems? 
            (a). HMIS (DHIS)   (b). DLMIS    (c). Manual documentation (d). other 

(specify)…………………………………………………………………….. 

      8. Which type of Information System is used most? 
…………………………………………………………………………………………. 

9. How reliable is this mostly used Information System? 
            ………………………………………………………………………………………….. 

10. Does this mostly used Information System have security for the information which flows 
from source to and from destination? 

            ……………………………………………………………………………………………. 
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Section D: Information Flow in Health Management Information System (HMIS) 

1. What do you do with the forms when you have completed them? 
            (a). Analyze locally   (b). Aggregate and send to top level   (c). Store them in files        

(d). other (specify)…………………………………………………………………….. 

      2.   What do you think they do with the information you send to the top level? (a). Analyze   
(b). Use it for planning   (c). Use it for decision making (d). for annual report   (e). Send it 
to higher level (f). Nothing (g). other 
(specify)…………………………………………………………………….. 

       3.  Are you getting the monthly statistics on time? Y/N/D (a). From Health Centers?           
(b). From CHWs?   (c). From DHO   (d). other (specify)………………………………. 

       4.  Are you sending the monthly statistics on time? Y/N/D  (a). To Health Centers?   (b). To 
DHO?    (c). To Region   (d). other (specify)…………………………………. 

       5.  How do you send the monthly statistics? (a). Carrying it myself.   (b). Sending it with 
other people. (c). By Post (d). others 
(specify)……………………………………………………………………… 

       6.   By what means do you send the monthly statistics? (a). By Ambulance     (b). By Post     
(c). By bicycle   (d). By Motorcycle   (e). Through Internet (f). Other 
(specify)……………………………………………… 

       7.   Do you have problems in reporting/sending information to the next level? Y/N/D If yes, 
specify…………………………………………………………………………… 

       8. Are you using the information from the monthly statistics? Y/N/D If yes, 
specify…………………………………………………………………………… 

Section E: Feed back in Health Management Information Systems 

1. Do you ever get feedback on results you send to the top level? Y/N/D 
            If yes, how often? (a). every week    (b). Every month    (c). Once a year    (d). Twice a 

year (e). Quarterly a year (f). Once in a while   (g). Other 
(specify)….………………………. 

            If yes, in what form do you get the feedback? (a). Supervision    (b). Written feedback    
(c). Reports    (d). Graphs (e). any others (specify) 
…………………………………………………………………. 

            If no, what do you think are the reasons for not getting feedback on the sent information? 
……………………………………………………………………………………………. 

2. Is the feedback received only from top, bottom or both ways? (a). Top          (b).  Bottom         
(c).  Both ways    (d). other (specify)……………… 

       3.  By what means do you get the feedback of the sent information? (a). By Ambulance     
(b). By Post     (c). By bicycle   (d). By Motorcycle   (e). Through Internet     (f). Other 
(specify)…………………………………………… 
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      4. How long does it take for the feedback to be received? 
………………………………………………………………………………………… 

 

Section F: General 

1. What gaps do you feel exist between the information you have and the information you 
             need?.................................................................................................................................. 

…………………………………………………………………………………………… 

2. How can the information system and the use of information be improved? 
            …………………………………………………………………………………………… 

…………………………………………………………………………………………… 

3. What do you think are the Challenges and Opportunities in Malawi’s Health Management 
Information Systems? 

            Challenges:………………………………………………………………………………… 
…………………………………………………………………………………………….
……………………………………………………………………………………………. 

            Opportunities:……………………………………………………………………………… 
…………………………………………………………………………………………….
……………………………………………………………………………………………. 

4. How can we address the mentioned Challenges? 
            …………………………………………………………………………………………….. 

……………………………………………………………………………………………..
…………………………………………………………………………………………….. 

 

 

Thank you for spending your precious time to answer the questions!! 
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APPENDIX B: DATA COLLECTION AND REPORTING INSTRUMENTS 

B.1. Tally Sheet for Child Health Days. 
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B.2. Form 1A: IMCI Village Clinics Monthly Report Form for Under Fives.  
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B.3. IDSR monthly report form.  
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B.4. IDSR weekly report form.  

 



114 
 

B.5. Family planning reporting form (page 1).  
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B.6. Family planning reporting form (page 2).  
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B.7. Register for TB patients contacts.  
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B.8. ARV Clinic Quarterly Supervision Form.  
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B.9. Environmental Health Quarterly Report Form by HSA.  
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B.10. Maternity Clinic – Facility Monthly Report Form.  
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B.11. Out Patient Department – New Patient Register Form.  
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B.12. HMIS – 15 Quarterly Report Form (Page 1).  
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B.13. HMIS – 15 Quarterly Report Form (Page 2).  
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B.14. HMIS – 15 Quarterly Report Form (Page 3).  
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B.15. HMIS Quarterly Reporting Form (Page 4).  
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B.16. Locally designed monthly report stock sheet for Likuni Phala at Chiwe Health 

Facility in Lilongwe DHO by an HSA. 

 

 

B.17. Registers and forms stored in files, filing cabinets and on tables due to lack of storage 

space at Nambuma Health Facility in Lilongwe DHO. 
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B.18. Dead line for report submission for Kabudula Health Area in Lilongwe DHO for the 

month of October 2011. 
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APPENDIX C: TABLES SHOWING RESULTS 

C.1. Register books and tally forms for data collection and reporting at the health facilities 

in Malawi (Source: Field visits at Blantyre, Zomba and Lilongwe DHOs).  

 

Register book/Tally form title and functionality 

IMCI Village Clinics monthly report form for under fives (App. B.3) 
-Used to collect data for water and sanitation, under 5, deaths, births, maternal, 
etc in villages by either HSAs or volunteers. 

Register for TB patients contacts (Appendix B.8) 
-Used to collect data and contacts for TB patients. 
ARV Clinic Quarterly Supervision form (Appendix B.9) 
-Used to collect data for patients who are on ARV treatment. 
Outpatient Department (OPD) register book (Appendix B.12) 
- Used to collect information on outpatients 
Maternity Clinic – Facility Report Form (Appendix B.11) 
- Used for monitoring pregnant women. 

Tally sheet for Child Health Days (Appendix B.2) 
- Used for recording information about the children attending the health facility. 
Family planning reporting form (Appendix B.6) 
- Used for recording all the family planning clients as well as the quantity of 

contraceptives supplied to clients. 
IDSR monthly and weekly report forms (Appendices: B.4 and B.5) 
- Used for recording monthly and weekly disease surveillances. 

HMIS – 15 Quarterly Report Forms (Appendices: B.13, 14, 15 & 16) 
- Used for recording all HMIS data. 

Environmental Health Report Form (Appendix B.10) 

-Used for recording age, boreholes, house holds, vaccinations, immunization of 

under fives, pneumonia vaccines, births, deaths, etc 
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C.2. Time spent during data collection and report writing (Source: Questionnaire results, 

field work, September to December 2011).  

Note: CO: Clinical Officer, AEHO: Assistant Environmental Health Officer, LL: Lilongwe, BT: 

Blantyre, MA: Medical Assistant, SHSA: Senior Health Surveillance Assistant, H/F: 

Health Facility, SRNM: State Registered Nurse Midwife. 

Respondent/work area Time spent during data collection and report writing 

Every day (hrs) At the end of the 
week (hrs) 

At the end of the 
month (hrs) 

CO / Thondwe Health Facility 1 5 110 

Comm. Health Nurse/Thondwe H/F 8 40 176 

HSA/Thondwe H/F 4 20 88 

SRNM/Zomba DHO 8.5 42 170 

EHO/Zomba DHO 8.5 42.5 170 

EHO/Blantyre DHO 8.5 42.5 170 

ART Clerk / Ndirande Health Facility 8 40 160 

Nurse/Ndirande H/F 8 5 8 

HSA/Ndirande H/F 8.5 42.5 170 

MA, SHSA, HMIS Clerk/Ngoni H/F 8.5 42.5 170 

HMIS Officer / Blantyre DHO 8 40 160 

IDSR Officer/Blantyre DHO 8 40 880 

Statistician/Zomba DHO 8 12 12 

HMIS Clerk / Ndirande H/C 8 5 40 

SHSA, MA, Nurse, HMIS Clerk / Lumbadzi 
H/F 

8.5 42.5 170 

SHSA, MA / Khongoni H/F 8.5 42.5 170 

HMIS Clerk, Nurse, SHSA, MA / 
Mbang’ombe Health Facility 

8.5 42.5 170 

Statistician/LL DHO 8.5 42.5 170 

AEHO, CO, HMIS Clerk/Kabudula H/F 8.5 42.5 170 
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C.3. Availability, Accuracy and Completeness of information (Source: Questionnaire 

results, field work, September to December 2011).  

Respondent/work area Availability, Accuracy and Completeness of 
information 

Availability 
(Y/N/D) 

Accuracy 
(Y/N/D) 

Completeness 
(Y/N/D) 

Clinical Officer /Thondwe H/F Y Y Y 

Comm. Health Nurse/Thondwe H/F Y/N Y/N Y/N 

HSA/Thondwe Health Facility Y Y Y 

SRNM/Zomba DHO Y Y Y 

EHO/Zomba DHO Y Y Y 

Statistician/Zomba DHO Y Y Y 

ART Clerk / Ndirande Health Facility Y Y Y 

Nurse/Ndirande H/F Y N N 

HSA/TB Officer/Ndirande H/F Y Y Y 

MA, SHSA, HMIS Clerk/Ngoni H/F Y Y/N Y/N 

HMIS Officer / Blantyre DHO Y Y Y 

IDSR Officer/Blantyre DHO Y N N 

EHO/Blantyre DHO Y Y/N Y/N 

HMIS Clerk / Ndirande H/C Y Y Y 

SHSA, MA, Nurse, HMIS Clerk / Lumbadzi 
Health Facility 

Y Y Y 

SHSA, Medical Assistant / Khongoni H/F Y Y/N Y/N 

HMIS Clerk, Nurse, SHSA, MA / 
Mbang’ombe H/F 

Y Y/N Y/N 

Statistician/Lilongwe DHO Y Y Y 

AEHO, CO, HMIS Clerk/Kabudula H/F Y Y/N Y/N 

 

 

 



130 
 

C.4. Capacity of data stored in the health information system (Source: Questionnaire 

Results, interviews, field work, September to December 2011).  

 

Respondent/Work area  Capacity of data stored in the system 

Daily 

(forms) 

Weekly 

(forms) 

Monthly 

(forms) 

Quarterly 

(forms) 

Clinical Officer/Thondwe Health Facility 10 50 220 360 

HMIS Officer/Blantyre DHO 15 50 150 400 

Statistician/Zomba  DHO 10 50 200 350 

EHO/Zomba DHO 25 100 200 600 

HMIS Clerk/Ndirande H/F 5-8 25-40 100-160 300-480 

Statistician/Lilongwe DHO 10 50 200 400 

HMIS Clerk, Nurse, SHSA, MA / 

Mbang’ombe H/F 

10 50 200 350 

MA, SHSA, HMIS Clerk/Ngoni H/F 8 40 160 400 

SHSA, MA / Khongoni H/F 10 50 200 400 

SHSA, MA, Nurse, HMIS Clerk / Lumbadzi 

H/F 

8 40 160 350 

AEHO, CO, HMIS Clerk/Kabudula H/F 10 50 200 350 

HSA/Ndirande Health Facility 250 1000 4000 12000 

Nurse/Ndirande Health Facility 10 50 200 400 

ART Clerk/Ndirande Health Facility 150 750 3000 9000 

EHO/Blantyre DHO 25 100 200 600 

IDSR Officer/Blantyre DHO 10 50 200 400 

SRNM/Zomba DHO 7 30 120 360 

HSA/Thondwe Health Facility 5 25 110 330 

Nurse/Thondwe Health Facilty 6 30 132 396 
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C.5. Data analyzing instruments.  

Respondent / work area Data analyzing instrument 

Manual Tables Graphs Excel SPSS 

Clinical Officer/Thondwe Health Facility Yes Yes Yes No No 

HMIS Officer/Blantyre DHO Yes Yes Yes Yes Yes 

Statistician/Zomba  DHO Yes Yes Yes Yes Yes 

EHO/Zomba DHO Yes Yes Yes Yes Yes 

HMIS Clerk/Ndirande H/F Yes Yes Yes No No 

Statistician/Lilongwe DHO Yes Yes Yes Yes Yes 

HMIS Clerk, Nurse, SHSA, MA / 
Mbang’ombe H/F 

Yes Yes Yes No No 

MA, SHSA, HMIS Clerk/Ngoni H/F Yes Yes Yes No No 

SHSA, MA / Khongoni H/F Yes Yes Yes No No 

SHSA, MA, Nurse, HMIS Clerk / Lumbadzi 
H/F 

Yes Yes Yes No No 

AEHO, CO, HMIS Clerk/Kabudula H/F Yes Yes Yes No No 

HSA/Ndirande Health Facility Yes Yes Yes No No 

Nurse/Ndirande Health Facility Yes Yes Yes No No 

ART Clerk/Ndirande Health Facility Yes Yes Yes No No 

EHO/Blantyre DHO Yes Yes Yes Yes Yes 

IDSR Officer/Blantyre DHO Yes Yes Yes Yes Yes 

SRNM/Zomba DHO Yes Yes Yes Yes Yes 

HSA/Thondwe Health Facility Yes Yes Yes No No 

Nurse/Thondwe Health Facilty Yes Yes Yes No No 
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C.6. Results from respondents on computer availability (Questionnaire results, field work, 

Sept to Dec 2011).  

Respondent/work area Availability of, data entry into, benefit of, support from, need of 
and training opportunities for a computer. (Y/N/D); Y=Yes, 
N=No, D=Don’t know 

Availability Data 
entry 

Benefit Support Need Training 
opportunities 

Clinical Officer /Thondwe H/F Y Y/N Y Y Y N 

Comm. Health Nurse/Thondwe 
H/F 

N N N Y Y N 

HSA/Thondwe Health Facility N N N Y Y N 

SRNM/Zomba DHO Y Y Y Y Y Y 

EHO/Zomba DHO Y Y Y Y Y Y 

Statistician/Zomba DHO Y Y Y Y Y Y 

ART Clerk / Ndirande Health 
Facility 

N N N Y Y D 

Nurse/Ndirande H/F N N N Y Y D 

HSA/TB Officer/Ndirande H/F N N N Y Y D 

MA, SHSA, HMIS 
Clerk/Ngoni H/F 

N N N Y Y D 

HMIS Officer / Blantyre DHO Y Y Y Y Y Y 

IDSR Officer/Blantyre DHO Y Y Y Y Y N 

EHO/Blantyre DHO Y Y Y Y Y D 

HMIS Clerk / Ndirande H/C Y N N Y Y D 

SHSA, MA, Nurse, HMIS 
Clerk / Lumbadzi Health 
Facility 

N N N Y Y D 

SHSA, Medical Assistant / 
Khongoni H/F 

N N N Y Y D 

HMIS Clerk, Nurse, SHSA, 
MA / Mbang’ombe H/F 

N N N Y Y D 

Statistician/Lilongwe DHO Y Y Y Y Y Y 

AEHO, CO, HMIS 
Clerk/Kabudula H/F 

Y Y/N Y/N Y Y D 



133 
 

C.7. Feedback results (Questionnaire results, field work, September to December 2011).  

Type of 
Organization 

Feedback  Number of times for 
feedback 

Form/type of feedback 

 

 

                     

Yes No Mont
hly 

Quarte
rly 

Yearl
y 

Superv
ision 

Writte
n 

Repor
ts 

Othe
r 

Count 

Blantyre DHO 3 1 0 2 0 2 1 2 0 

Ndirande H/F 4 2 1 3 0 3 1 4 1 

Zomba DHO 3 1 1 3 1 3 2 3 0 

Thondwe H/F 3 2 1 3 0 3 1 3 0 

Lilongwe DHO 2 0 0 2 2 2 2 2 0 

Kabudula 
Community Hosp. 

3 3 0 3 3 3 3 3 0 

Khongoni H/F 2 2 0 2 2 2 2 2 0 

Ngoni H/F 3 3 0 3 0 3 3 3 0 

Mbang’ombe H/F 4 0 0 4 0 4 0 4 0 

Lumbadzi H/F 3 3 0 3 3 3 3 3 0 

Area 25 H/F 3 3 0 3 3 3 3 3 0 
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