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ABSTRACT 

 

UTILIZATION OF HEALTH MANAGEMENT INFORMATION SYSTEM FOR DATA 

DRIVEN DECISIONS IN MATERNAL HEALTHCARE IN ADDIS ABABA 

 

STUDENT NUMBER: 67134319 

STUDENT: KASU TOLA BIFA 

DEGREE: PHD IN PUBLIC HEALTH 

DEPARTMENT: HEALTH STUDIES, UNIVERSITY OF SOUTH AFRICA 

SUPERVISOR: PROF MM RAMUKUMBA 

A Health Management Information System (HMIS) is the essential component of the 

country's Health Information System (HIS) and is vital for the functioning of the country’s 

healthcare system. It consists of prescribed data management processes, including uti- 

lization of data for informed decisions. One of its key applications is the recording, stor- 

ing, retrieval, and processing of maternal health data to enhance decision-making pro- 

cesses. The study intended to evaluate the utilization of the HMIS for data-driven deci- 

sions in maternal healthcare in Addis Ababa, Ethiopia. 

 

The study was conducted in six selected public hospitals. The hospitals were tertiary 

hospitals offering comprehensive curative and tertiary care, including maternal 

healthcare services, and they have implemented the Health Management Information 

System. All these facilities fall under the administration of the Addis Ababa City Admin- 

istration Health Bureau. An explanatory sequential mixed method design was employed 

to evaluate the utilization of the HMIS. A modified Delphi technique was used to validate 

the proposed strategies to improve maternal HMIS data management. The population 

for the study was physicians, midwives and nurses. Multistage cluster and stratified 

sampling, purposive sampling using maximum variation, and purposive sampling were 

used to select the health facilities, healthcare professionals, and experts, respectively. 
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Data collection methods included self-administered questionnaires, focus group inter- 

views, and the modified Delphi technique. Quantitative data were analysed using the 

Statistical Package for Social Sciences (SPSS) software for Windows, while qualitative 

data underwent thematic analysis. Additionally, descriptive statistics were applied during 

Phase III of the study. 

 

The theoretical framework guided the data collection, analysis and interpretation. The 

results revealed dissatisfaction with the HMIS's ability to capture comprehensive mater- 

nal healthcare data. Some of the key issues were a lack of integration and seamless 

exchange of information between different systems. This had the potential to create silo 

data-generating units. The hybrid system appeared to be not well coordinated as partic- 

ipants seemed to struggle with some basic HMIS tasks such as data collection, analysis 

and using information for decision-making. 

 

Dissatisfaction with the level of HMIS training and the shortage of specialized HIS skills 

appeared to be a barrier to effective HMIS utilization, as healthcare professionals fo- 

cused more on clinical care than HIS tasks. Some variations were observed in the utili- 

zation of HMIS among different professionals. Most participants generally believed that 

strengthening the HMIS and improving monitoring and evaluation was essential for ac- 

curate, timely information on healthcare interventions. The majority acknowledged ex- 

istence of guidelines that provided directives for data management processes. However, 

they lamented poor implementation. 

 

The findings confirmed the relationships between different concepts of the theoretical 

framework, including their impact on HMIS utilization, information use and decision- 

making. Strategies were developed to address the factors affecting the utilization of 

HMIS for data-driven decision-making, aiming to improve maternal HMIS data man- 

agement. 
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Key concepts: 

Data-driven decisions, Data management processes, Health Management Information 

System, Health information use culture, Health information system, Information quality, 

Maternal healthcare, System quality and Service quality. 
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CHAPTER ONE: OVERVIEW OF THE STUDY 

 
1.1 INTRODUCTION 

 

The Health Information System supports processes that improve data quality and anal- 

ysis and has built-in features for identifying problems. The last step of translating data 

for action is the most challenging and presents many barriers, leading to poor data utili- 

zation. This has been ascribed to issues such as the lack of capacity of healthcare 

managers and frontline health professionals in core competence for data use (World 

Health Organization 2021:13). 

 

A Routine Health Information System (RHIS) serves as the pillar for making operational, 

tactical, and strategic decisions in healthcare. However, the persistent challenges of 

poor data quality and underutilization continue to hinder its effectiveness (Shiferaw, 

Zegeye, Assefa & Yenit 2017:7). In many developing countries, healthcare providers 

often merely collect routine health data without fully leveraging it for improvement or re- 

ceiving constructive feedback. Furthermore, healthcare workers and managers at lower 

levels of the healthcare system often lack a comprehensive understanding of the value 

and benefits of data and information (Teklegiorgis, Tadesse, Mirutse & Lerebo 2016:3). 

 

A new Information Revolution was initiated to enhance the collection, analysis, and dis- 

semination of data for informed decision-making. This transformative initiative aimed to 

revolutionize the methodologies and practices involved in managing data and infor- 

mation management (Health Sector Transformation Plan II 2020:66). 

 

Ethiopia has made significant strides in enhancing the health and well-being of women 

and children. With a dedicated focus on Goal 3 of the Sustainable Development Goals 

(SDGs) - "Ensure healthy lives and promote well-being for all at all ages" - the country 

continues to prioritize the reduction of maternal mortality as a key objective (Health 
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Sector Transformation Plan II 2020:44). The majority of maternal deaths are preventa- 

ble. Various social determinants, including place of residence, socioeconomic status, 

and race/ethnicity, alongside institutional factors like national resource allocation, health 

system infrastructure, and political accountability for evidence-based programming, sig- 

nificantly impact a woman's risk of maternal mortality due to childbirth-related complica- 

tions. To reach the Sustainable Development Goal (SDG 3.1) target of reducing global 

maternal mortality to fewer than 70 deaths per 100,000 live births by 2030, sustained 

investment in maternal health research, programs, and policies worldwide is imperative. 

This necessitates targeted efforts and focused action within individual countries (World 

Health Organization, 2020:2). 

 

A health management information system (HMIS) serves as the foundation of any ro- 

bust health system, within this framework, decision-making processes are enhanced 

when maternal data are efficiently recorded, stored, retrieved and processed. Hence, it 

is crucial to routinely monitor the quality of HMIS data, as the generation of accurate 

statistics relies on data quality (Endriyas, Alano, Mekonnen, Kawza & Lemango 2020:1). 

In addition, the system is required to produce useful data. 

 

Therefore, alongside other prerequisites, users of Routine Health Information System 

must have good knowledge and information technology skills for its effective implemen- 

tation and sustainability. When software does not process data properly and promptly, 

subsequent analyses yield inconclusive findings, impairing decision-making processes 

and weakening the usefulness of data collected. 

 

This chapter outlines the research problem, purpose, and research inquiries of the 

study, alongside providing pertinent background information. Moreover, it describes the 

fundamental research concepts and foundations of the study, while summarizing the 

methodology adopted. 
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1.2 BACKGROUND TO THE RESEARCH PROBLEM 

 

Health Management Information Systems (HMIS) are critical components of the HIS 

and represent a comprehensive source of health services data in low and middle- 

income countries. They are paramount for informed policy decision-making. However, 

there are numerous challenges regarding the completeness, timeliness, and accuracy 

of HMIS data. Consequently, countries often resort to using indicators obtained from 

population-based surveys. Nevertheless, these surveys, being cross-sectional in nature, 

do not offer continuous estimates of population-level indicators (Ouedraogo, Kurji, 

Abebe, Labonte, et al. 2019:1). 

 

Health information utilisation in Africa has been poor, ranging from 10% to 56%. Accord- 

ing to the Malawian study, the HMIS system had challenges due to a lack of training, 

inadequate staffing and resources. These issues all combined produce inaccurate in- 

formation and, as a result, poor decision-making (Kasambara, Kumwenda, Kalulu, 

Lungu,et al. 2017:240). In Nigeria, primary barriers to the utilization of evidence in poli- 

cymaking concerning Maternal, Newborn, and Child Health (MNCH) include insufficient 

organizational capacity and inadequate allocation of budgetary resources (Uneke, 

Sombie, Keita, Lokossou, Johnson & Ongolo-Zogo 2017:12). 

 

A study done in Haryana State, India, on the quality of HMIS for maternal and child 

healthcare, show that numerous deficiencies which encompass incomplete and sub- 

standard record-keeping practices are persistent. Challenges such as irregularities in 

report generation, duplication of data and inconsistencies across healthcare delivery 

levels are frequently observed and reported (Sharma, Rana, Prinja & Kumar 2016:2). 

 

Another study conducted in Tanzania shows that inexperienced staff, a range of health 

information systems, low-quality data, a lack of communication, fatigued professionals, 

and low staff motivation were the primary obstacles to Tanzania's utilization of 

healthcare data. These problems impede the delivery of healthcare services and effec- 

tive data-driven decision-making (Chillo, Kazyoba, Giattas, Mohamed, Magembe & Kita- 

li 2024:2). In addition, a study conducted in Kenya found that variables such as data 
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management, quality assurance, system resources, and technical capacity had an im- 

pact on the achievement of universal health coverage in maternity healthcare (Awadh 

2021:65). 

 

Ethiopia continues to experience deficiency in the quality and use of health information 

within the healthcare system. This deficiency is more evident at health facilities. Conse- 

quently, managerial decisions are made in the absence of empirical evidence, leading 

to the ineffectiveness of various health programs. This predicament may stem from the 

fragmented nature of the country's information system (Shiferaw et al. 2017:2). 

 

According to Dagnew, Woreta and Shiferaw (2018:2), studies conducted at various 

places in Ethiopia reported that routine health information utilization ranged between 

22.5 and 69%. The greatest barriers to data use are issues that technical solutions can 

correct, but many barriers are linked to organizational and behavioural factors, as ex- 

plained in the performance of the routine information system management framework. 

 

Studies conducted in Southern Ethiopia indicated that there are limitations in using local 

data for health system planning and decision-making, which leads to the underutilization 

of maternal health services. These findings emphasize the necessity of contextual inter- 

ventions focused on enhancing data use for decision making and improving maternal 

health services (Zenebe, Alemu Yehualashet & Nakachew 2023:6). 

 

Utilization of routine health information is subject to various influencing factors, including 

the proficiency of health workers in data analysis, the provision of regular supervision, 

and the availability of constructive feedback mechanisms. Within the context of Ethiopia, 

evidence-based decision-making facilitated by the utilization of Health Information Sys- 

tems (HIS) has emerged as a paramount objective for the government and its collabo- 

rating and its development partners (Shiferaw et al. 2017:2). The country’s HIS seems 

to face fundamental challenges that have not been adequately addressed by existing 

research findings and recommendations. 



5  

The approach taken in this study was that decision-making and problem-solving actions 

of data users play a pivotal role in determining the ultimate utilization of data for enhanc- 

ing service delivery. Both data producers and users operated within an organizational 

framework that can either facilitate or impede their utilization of information for decision- 

making purposes. Data quality is essential for the effective use of the Health Information 

Management System. in addition, user satisfaction with the system is critical to any 

HIS's success. Kalankesh, Nasiry, Fein & Damanabi (2019:1) state that user satisfac- 

tion is the primary indicator of a Health Information System's effectiveness. Further- 

more, system quality and use are important measures of hospital information system 

(Ojo 2017:60). Thus, among other requirements, Routine Health Information System 

users must perceive the system as user friendly to use and sustain it effectively. Their 

perceptions of the software and how it processes data are significant for the success of 

the HIS. This, in turn, will influence how they generate information from the system to 

manage maternal services. 

 
1.3 RESEARCH PROBLEM 

 

Access to high-quality, useful maternal health care is fundamental to the survival of 

pregnant and childbearing women (United States Agency for International Development 

& Maternal and Child Survival Program, 2016:7). A quality Health Management Infor- 

mation System (HMIS) forms the backbone for robust health systems. Yet, countries 

with the highest burden of ill health, which urgently need accurate and timely data, have 

the weakest Health Information Systems (Teklegiorgis et al. 2016:3). Health profession- 

als must generate quality data from the Health Information System that is converted into 

useful information for decision-making. 

 

A study conducted in Eastern Ethiopia and the Jimma zone shows challenges in the 

quality of data generated from the HIS at public hospitals. The data quality dimensions 

of timeliness, completeness and use of information for decision-making are below na- 

tional targets (Teklegiorgis et al. 2016:4). Confidence in the Health Information System 
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performance is undermined by poor data quality, inefficient allocation of resources con- 

tributes to poor decision-making. 

 

Currently, there are gaps between the maternal health service data and the HMIS unit. 

Analysis and data-based decisions are below expected standard in Addis Ababa, rea- 

sons are unknown. In addition, there is no evidence to suggest that maternal health pro- 

fessionals use the routinely generated maternal health indicators to improve health ser- 

vices. Furthermore, there appears to be a complex interplay between the system, data 

generation, information quality and information use. The Health Management Infor- 

mation System (HMIS) must be understood in its implementation and use at different 

health sector levels. Healthcare professionals’ perception and use of the existing sys- 

tem in managing maternal health services is less understood. Hence, this study is 

needed. 

 
1.4 AIM OF THE STUDY 

 

1.4.1 Research purpose 

 
This study aims to evaluate the utilization of HMIS for data-driven decisions in maternal 

healthcare in Addis Ababa. 

1.4.2 Research objectives 

 
Phase I. Quantitative Objectives: 

 

 To examine healthcare professionals’ perceptions of HIS quality, information quality, 

service quality, data driven practices, usefulness and net benefits in managing ma- 

ternal health care. 

 

 To describe the relationship between HMIS design, information quality, service quali- 

ty, user satisfaction and net benefits and data driven decisions. 

Phase II. Qualitative Objectives: 

 To explore and describe healthcare professionals’ information needs and experi-
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ences of data management processes. 

 To explore how healthcare professionals use HMIS to generate information that 

support decisions in maternal healthcare.

 To identify barriers and opportunities for strengthening HMIS for maternal 

healthcare.

Phase III Objective: 

 To integrate the quantitative and qualitative findings and provide evidence for the 

proposed strategies for improved data driven decisions.

1.4.3 Research questions 

 
Phase I: Quantitative Questions: 

1. How do healthcare professionals perceive the quality of the HIS, information 

quality, service quality, data-driven practices, usefulness and net benefits in 

managing maternal health care? 

2. What is the relationship between HMIS design, information quality, service quali- 

ty, user satisfaction and net benefits and data-driven decisions? 

Phase II: Qualitative Questions: 

1. What are the experiences and health information needs of healthcare profes- 

sionals in data management processes? 

2. How do healthcare professionals generate HMIS data to support decisions in ma- 

ternal healthcare? 

3. What are the barriers and opportunities for strengthening HMIS for maternal 

healthcare? 

Phase III: Research Question: 

1. How can quantitative and qualitative findings be integrated to develop strategies 

to support data-driven decisions? 
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1.5 SIGNIFICANCE OF THE STUDY 

 

Maternal health care service represents a crucial aspect of reproductive health, playing 

a pivotal role in enhancing the overall well-being of the population by mitigating pre- 

ventable maternal morbidity and mortality. However, to achieve the ambitious targets 

set forth by Goal 3 of the Sustainable Development Goals (SDGs), aiming to reduce the 

maternal mortality ratio to less than 70 per 10,000 live births by 2030, concerted efforts 

and strategic interventions become imperative (Bhowmik, Biswas and Ananna 2020:1). 

The implementation of maternal healthcare service’s complete package must be given 

priority by the government of Ethiopia and the Health Management Information Sys- 

tem’s potential for making data-driven decisions should play a key role in program plan- 

ning, service provision and monitoring across levels of the health system (Chanyalew, 

Yitayal, Atnafu & Tilahun 2021:9). 

 

The present study adds value to the related areas of study at the institutional and organ- 

izational levels, including the theoretical and methodological levels. The current study 

has hopefully generated crucial findings regarding factors affecting health information 

use, strategy development, implementation and status of the HMIS use in the context of 

Addis Ababa public hospitals. The findings can provide the Ministry of Health, health 

policymakers, healthcare facility managers, healthcare professionals and the community 

at large with valuable insights regarding the benefits of data-driven decisions in 

healthcare, as well as benefits to the population it serves by improving health outcomes. 

Maternal service delivery will improve, and maternity patients served in public hospitals 

will get better health services. The research findings will be shared with healthcare fa- 

cilities under study and may be utilised for informed decision-making, while health poli- 

cymakers may use the findings as input for policy revisions and integration. Finally, the 

study's key findings add to the existing body of knowledge in public health. 
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1.6 DEFINITION OF TERMS 

 

1.6.1 Definition of key concepts 

 
Data Quality: High quality data are those that are suitable for their intended uses in op- 

erational activities, decision-making processes and strategic planning. They accurately 

reflect real value or actual performance of a service, and align with reasonable stand- 

ards when assessed against predefined criteria for quality (Chen, Hailey, Wang & Yu 

2014:5170). This study defines data quality as the accuracy, reliability, completeness, 

and timeliness of data generated from the Health Information System. 

 

Data management processes: These are processes related to data generation, colla- 

tion, analysis, sharing and use in decision-making in a maternal healthcare facility. 

Evaluation: It is the process of judging or calculating the quality, importance, amount or 

value of something (Frankel & Gage 2016:2). In this study, the term refers to the act of 

measuring and exploring the utilization of the HMIS in planning, development, imple- 

mentation, and monitoring of maternal healthcare. 

Health Information System: The HIS involves any system designed to capture, store, 

manage or transmit information related to the health of individuals or organizational ac- 

tivities. Its primary objective is to enhance decision-making in healthcare management 

across all levels of the health system (MEASURE Evaluation 2017:1). HIS incorporates 

HMIS and Routine Health Information System (RHIS). This study defines the HIS as an 

integrated system that supports comprehensive information requirements of maternal 

healthcare services. 

 

Health Management Information System: It involves systematic collection, consolida- 

tion, analysis, presentation and utilization of health and health-related data to inform ev- 

idence-based decisions for health workers, managers, policymakers and others. The 

HMIS has monitor able core indicators for the program monitoring (HMIS Indicators 

Reference Guide 2018:10). This study defines the concept as an information system 
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that involves data collection processes from various sources, data storage, transmis- 

sion, and use to support the management and planning of maternal healthcare pro- 

grams. The study focuses on the clinical and operational components of HMIS. 

 

Set of indicators: The maternal health indicator is a variable that measures key ele- 

ments of maternal health improvement and assesses the changes obtained or the pro- 

gress accomplished. Indicators are needed to provide information for local, national and 

international programs on key trends in the delivery of healthcare services (World 

Health Organization 2014:5). 

 
 
 

1.6.2 Operational definitions 

 
Data-driven decisions: This refers to perceptions of support and practices of using da- 

ta, such as detecting maternal death rate patterns, evaluating and monitoring perfor- 

mance, planning services, and allocating resources. 

Healthcare professionals: Individuals accredited by a professional body upon com- 

pleting a course of study and usually licensed by a government agency to practice a 

health-related profession, such as physicians, nurses and midwives. 

 

Information quality: refers to variables such as the correctness, usefulness, relevance, 

completeness, and timeliness of maternal health information generated from the HMIS. 

It also includes organizational support for users regarding resources, training and poli- 

cies. 

 

Net benefits: Net benefits refers to the point where an information system contributes 

to the success of users or the extent to which the HIS contributes to the quality of ma- 

ternal health service (efficiency, effectiveness, error reduction and clinical outcomes) as 

perceived by the users (the healthcare professionals). 

 

Perceptions: Perception refers to interpreting and understanding a phenomenon, which 

facilitates gaining insight based on personal experiences. In this study, perception en- 
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tails how healthcare professionals viewed the HMIS based on their interactions with all 

the data management processes. 

 

System quality: Refers to the desirable characteristics of the Health Information Sys- 

tem, such as perceived ease of use, flexibility, data accuracy, customization, conven- 

ience and functionality. 

Service quality: In this study, the term refers to the technical support, HMIS training, 

network status and organizational culture of health information use. 

User satisfaction: Refers to the level of satisfaction when utilizing the information sys- 

tems. 

Utilization: This study refers to the term as using protocols and guidelines to carry out 

data management processes such as data collection, collation, analysis, sharing and 

data use for decision- making in the maternal healthcare facility. 

 
1.7 FOUNDATIONS OF THE STUDY 

 

1.7.1 Research paradigm 

 
A paradigm represents the overarching worldview or perspective adopted by a re- 

searcher, grounded in a collective set of shared assumptions, concepts, values, and 

practices (Polit & Beck 2017:31; Guba & Lincoln 1994:108). It can also be based on 

shared epistemologies, ontologies or broadly conceived research methodologies 

(Neuman 2014:93). The researcher perceives worldviews as an overall philosophical 

stance and the methodology of research that guides the approach taken in this study. 

 

The research philosophy adopted in the study provided guidance or clarity to the re- 

search design (Creswell & Creswell 2018:54). Neuman (2014:96) defines the term re- 

search philosophy as a framework of beliefs and assumptions guiding the generation of 

knowledge. 
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This study adopted pragmatism, which involved approaching a research problem from 

multiple perspectives consistent with both constructivism and post-positivism beliefs. 

Pragmatism philosophy is adopted when the research is problem-centred, practical and 

oriented to the consequences of actions (Creswell 2014:39). 

 

Rather than prioritizing specific methods, researchers concentrate on the research prob- 

lem itself and employ all available approaches to gain a comprehensive understanding 

of the issue at hand. Kumar (2011:26) emphasizes this philosophical stance as founda- 

tional for mixed methods studies, underlining the significance of directing attention to 

the research problem and subsequently leveraging diverse methodologies to generate 

insights into it. The meta-theoretical assumptions for this study, ontological, epistemo- 

logical and methodological, are described below. 

 

Ontology deals with assumptions about reality when conducting research (Creswell & 

Plano Clark 2018:89). 

 

The approach taken in this study was that both single and multiple realities may be con- 

sidered. Therefore, it was assumed that different realities exist regarding the HIS’s qual- 

ity, information, and service quality and about using the system to generate useful in- 

formation and net benefits. Healthcare professionals’ perceptions of how the system is 

designed, its quality and net benefits form the basis of their reality. Understanding their 

reality would help explain their use of the HMIS in maternal healthcare. 

 

Epistemology is concerned with the nature and sources of knowledge that the re- 

searcher acquires. In this study, pragmatism provides a synergy of both post-positivism 

and constructivism to enrich the researcher regarding the data generation process, data 

quality and, subsequently, information use (Creswell & Plano Clark 2018:89). 

In order to provide knowledge for this proposed study, it is necessary to triangulate vari- 

ous social thinking models, evaluate information-supporting systems, recognize specific 

features of reality, and determine what is known and how it is known (Creswell & Cre- 

swell 2018:63). It is a useful method for evaluating the phenomenon of HMIS. The re- 
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searcher used a combination of objective and subjective approaches to obtain the best 

evidence on utilizing the HMIS and associated factors. Using mixed methods allowed 

flexibility in collecting, analysing and interpreting data. 

 

Methodology: Pragmatism offers mixed methods researchers the flexibility to embrace 

diverse methodologies, varying worldviews, assumptions, and approaches to data col- 

lection and analysis. This pragmatic perspective guided the research approach, which 

integrated both post-positivism (Phase I) and constructivism (Phase II). By adopting this 

approach, the study aimed to pursue the most comprehensive and effective solutions 

(Creswell & Plano Clark 2018:89). This approach enabled the researcher to make rep- 

resentations based on the participants' perceptions of the HMIS and the information use 

culture. These approaches complement each other’s unique characteristics since the 

phenomenon is addressed from different perspectives. 

 

1.7.2 Theoretical framework of the study 

 
The nature of the HIS and the HMIS in Ethiopia, which used both paper and electronic 

systems, necessitated a choice of a theoretical framework with relevant dimensions to 

evaluate the success or extent of utilization of the HMIS. The study adapted the refor- 

mulated DeLone and McLean Information System Success Model, to evaluate the utili- 

zation of the HIMS and provide comprehensive and accurate explanations about the 

causal relationships of the different constructs. Literature shows various applications of 

this model, and it appears there is no consensus yet on what constitutes the “success” 

of information systems (Ojo 2017:62). This study leans towards the definition of USAID 

& MEASURE Evaluation (2019a: 9) that the success of a Health Information System is 

measured by its ability to generate quality data, and evidence of the continued use of 

that data for decision-making. This leaves the model to be flexible. Therefore, in this 

study, concepts were modified to include both paper-based and electronic variables. 

 

The reformulated D&M Information System Success Model encompasses six key con- 

structs: system quality, information quality, service quality, user satisfaction, use, and 

net benefits. It is posited that use and user satisfaction are influenced by information 
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quality, system quality, and service quality, in addition to their reciprocal interactions. 

Ultimately, the utilization and satisfaction of users play pivotal roles in determining the 

overall outcome in terms of the system's net benefits. The assessment of use or utiliza- 

tion was conducted in greater detail during phase 2 of the study. The model is appropri- 

ate for this study as it focuses on the system’s ability to produce high-quality data and 

the system's quality, both are fundamental to the generation of information that supports 

decision-making in the management of maternal healthcare. Furthermore, the user sat- 

isfaction with the system’s interface and understanding of its benefits are important as- 

pects. This study used the model’s concepts as defined under operational definitions. 

 
 
 
 
 
 

 

 
 
 

Figure 1.1: The reformulated DeLone and McLean Information System Success Model 

(Adapted). Source: Yu (2010:1232). 
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1.8 RESEARCH METHODOLOGY 

 

According to Creswell and Creswell (2018:50), a research methodology serves as a 

structured framework designed to systematically gather, assess, and validate existing 

knowledge, thereby facilitating the generation of new insights. Its significance lies in de- 

lineating the activities undertaken within specified research, outlining procedural meth- 

ods and strategies for study implementation, and establishing criteria for evaluating the 

success of the research. A mixed-methods approach was used in this study, involving 

explanatory sequential methods. Creswell (2014:43) argues that mixed methods involve 

the collection of both quantitative and qualitative data, their integration and derivation of 

interpretations based on the complimentary advantages of both datasets to find solu- 

tions to a research problem. 

 

1.8.1 Research design 

 
A combination of quantitative and qualitative research methods was imperative to accu- 

rately identify and describe the factors critical for the utilization of the HMIS and explain 

its application in managing maternal healthcare. This approach was necessary to en- 

sure multifaceted exploration, allowing both numerical insights and an in-depth under- 

standing of the factors involved. Therefore, mixed method design gave a complimentary 

advantage. A phenomenon can be better understood when quantitative and qualitative 

methods are used together (Leedy & Ormrod 2021:291). 

 

Phase 1: Involved using quantitative methods such as questionnaires and statistical 

analysis. The quantitative results revealed the trends of the key variables concerning 

healthcare professionals’ perceptions of the HIS quality, usefulness and net benefits in 

managing maternal health care. The data obtained in Phase 1 were used to develop the 

focus group interview guide. 

 

Phase 2: Qualitative: This phase used semi-structured methods. Data were collected 

through focus group interviews from a segment of participants in Phase 1 (Nested sam- 

ple). 
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The qualitative phase provided in-depth explanations for quantitative findings, focusing 

on how healthcare professionals experienced data management processes, their infor- 

mation needs and identifying opportunities for strengthening the HMIS for maternal 

healthcare. 

 
 
 

Phase 3: Integration of Phase 1 and 2 findings to provide evidence for the proposed 

strategies for data-driven decisions. 

 
 
 
 

 
Figure 1.2: Summary of the research process 
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1.8.2 Research methods 

 
Table 1.1: Summary of the research methodology 

 

 Phase I 
Quantitative 

Phase II Qualitative Phase III 
Integration 

Research 
objectives 

 Examine healthcare pro- 
fessionals’ perceptions of 
HIS quality, information 
quality, service quality, da- 
ta-driven practices, use- 
fulness and net benefits in 
managing maternal health 
care. 

 

 To describe the relation- 
ship between HMIS de- 
sign, information quality, 
service quality, user satis- 
faction and net benefits 
and data-driven decisions. 

 Explore and describe 
healthcare profes- 
sionals’ information 
needs and experienc- 
es of data manage- 
ment processes. 

 

 Explore how 
healthcare profes- 
sionals use HMIS to 
generate information 
that supports deci- 
sions in maternal 
healthcare. 

 

 Identify barriers and 
opportunities for 
strengthening HMIS 
for maternal 
healthcare. 



 To integrate the quanti- 
tative and qualitative 
findings to provide evi- 
dence for the proposed 
strategies for improved 
data-driven decisions. 

Population  Healthcare professionals 
working in maternal 
healthcare departments, 
such as physicians, nurs- 
es and midwives. 

 Experienced 
healthcare profes- 
sionals in the Health 
Management Infor- 
mation System and 
working in maternal 
health. 

 

 Senior experts involved 
in the HMIS 

 

Sampling 
and sample 

 

 Multistage cluster and 
stratified random sampling 

Physicians - 90 
Nurses - 158 
Midwives -175 
Total = 423 

 

 A non-probability pur- 
posive sampling using 
maximum variation 

 

Total - 40 participants 

 

 Modified Delphi Tech- 
nique 

 Purposive sampling 
Round one - 10 
Round two - 10 

 

Data col- 
lection 
method 

 

 Self-administered ques- 
tionnaire 

 

 Focus Group inter- 
views. 
Number of FGs- 6 

 

 Questionnaire 

Data anal- 
ysis 

 Descriptive statistics and 
Chi-square and Group Dif- 
ference statistical analysis 

 Thematic analysis  Descriptive statistics 
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1.9 SCOPE OF THE STUDY 

 

The study focus was on understanding the perceptions of various concepts of the theo- 

retical framework, and how those perceptions translated into utilization of HMIS in 

providing maternal healthcare by healthcare professionals. The aim was to develop 

guidelines for relevant stakeholders in HMIS implementation or use in Addis Ababa, 

Ethiopia. Although it was conducted in one region in Ethiopia, the findings may also be 

applied to other regions with similar contexts. 

 
1.10 THE STRUCTURE OF THE THESIS 

 

The thesis is organized into eight chapters. 

 
Table 1.2: Structure of the thesis 

 

Chapter 1 Overview of the study. 

Chapter 2 Literature review. 

Chapter 3 Research methodology. 

Chapter 4 Data analysis and presentation of quantitative results. 

Chapter 5 Presentation of qualitative findings and control with literature. 

Chapter 6 Integration, interpretations and discussions of the findings. 

Chapter 7 
Development and validation of strategies to improve maternal HMIS data 
management. 

Chapter 8 Summary, contributions, recommendations, limitations and conclusions. 
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1.11 SUMMARY 

 

This chapter provided a comprehensive overview of the study, beginning with an intro- 

duction to the background of the research problem, followed by the statement of the re- 

search problem, study purpose, objectives, and definitions of key terms pertinent to the 

study. Additionally, the significance of the study and the research methodology em- 

ployed are clarified. The foundational aspects of the study are further elaborated upon. 

Subsequently, the subsequent chapter presents a literature review concerning the utili- 

zation of the Health Management Information Systems. 
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CHAPTER TWO: LITERATURE REVIEW 

 
2.1 INTRODUCTION 

 

A literature review is a structured written presentation where the researcher provides 

interpretations and synthesis of published work pertaining to the problem under investi- 

gation. It systematically examines prior research conducted on the topic to ascertain re- 

cent and related information about the phenomenon in question (Brink, Van Der Walt & 

Van Rensburg 2018: 57). This chapter gives an outline of the literature reviewed regard- 

ing Health Management Information Systems for data-driven decision making in mater- 

nal healthcare. The researcher developed a detailed search strategy aligned with study 

objectives and the theoretical framework. The aim was to provide a comprehensive 

overview of existing literature related to the implementation of HIS and its components 

across diverse settings. 

 

The first section introduces Health Information Systems, district Health Information Sys- 

tems, routine Health Information Systems and Health Management Information Systems 

from global investigations to those pertinent to the study area. The second section deals 

with HMIS in health care services and the factors that affect health management infor- 

mation systems. The third section deals with strengthening the healthcare system and 

data-driven decisions in maternal healthcare, and finally, a summary of the chapter. 

 
2.2 HEALTH INFORMATION SYSTEMS 

 

This section given an overview of the general Health Information System, its features 

and uses in different settings. A Health Information System (HIS) is characterized as a 

comprehensive framework that integrates the collection, processing, reporting, and utili- 

zation of information essential for enhancing the effectiveness and efficiency of health 

services. It facilitates improved management practices across all levels of health service 

delivery (USAID & MEASURE Evaluation 2019a:6). It consists of various subsystems 
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that have distinct purposes. World Health Organization (WHO) regards the HIS as one 

of the six core components of the health systems building blocks. It facilitates decision- 

making through four key functions, namely: data generation, compilation, analysis, 

communication and use of the information necessary for improving the efficiency and 

the effectiveness of the health services (Abera, Daniel, Letta & Tsegaw 2016:99; Alipour 

& Ahmadi 2017:313). Therefore, all countries are encouraged to develop robust Health 

Information Systems that support effective and efficient management of health systems. 

The development of indicators based on the information needs of management and the 

data management process is critical for effective information use. Demand for infor- 

mation is strengthened when a culture of information use is promoted, which in turn 

strengthens the HIS. Clinical decisions are based on individual level data, facilities col- 

lect and aggregate the health service data for planning resources at community level. 

 

Health Information Systems can be captured and managed as paper-based, electronic 

or hybrid information systems. The system assists in accurately collecting, aggregating, 

storing, analysing and evaluating health data in the health care system (USAID & 

MEASURE Evaluation 2019a:21). Health information systems (HISs) are designed to 

provide the information needed for decision-making and subsequent action. Further- 

more, they are recognized as pivotal leverage points in strengthening the entire health 

system, facilitating monitoring, and directing initiatives towards achieving the Sustaina- 

ble Development Goals (SDGs) and universal health coverage (Maïga, Jiwani, Mutua, 

Porth,et al. 2019:1). 

 

Studies in developed countries such as the United States of America show that the HIS 

is viewed as having a critical role and is the most trusted governance structure that em- 

powers providers, consumers, payers, researchers, and other stakeholders to partici- 

pate in meaningful and productive health information use (Thorpe, Gray & Cartwright- 

Smith 2016:596). Furthermore, a study from Australia indicates that Health Information 

Technology (HIT) is a promising approach for bridging certain gaps in healthcare, alt- 

hough it also faces its own set of challenges. 
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Multiple applications have been developed under national health programs to meet 

health information needs, but these Health Information Systems currently have a limited 

role in enhancing the effectiveness of comprehensive Primary Health Care (PHC). The 

authors further argue that many of these systems are proprietary-based, and the long- 

term sustainability and integration remain a challenge. Mbondji, Kebede, Soumbey- 

Alley, Zielinski, Kouvividila and Lusamba-Dikassa (2014:34) identified different health 

information data sources in African countries and explained how they are used for un- 

derstanding health issues. The data sources include population censuses, household 

surveys, demographic surveys and health service data. In addition, they emphasise that 

comprehensive data are needed to achieve health impact and ensure accountability to 

donors and key stakeholders. Establishing and putting out a clear conceptual framework 

to assess and direct the long-term development and integration of digital applications 

into HISs would strengthen HIS governance (Koumamba, Bisvigou, Ngoungou & Diallo 

2021:1). 

 

A study conducted in Botswana indicates that there is a challenge of lack of central co- 

ordination of the Health Information System (HIS), as there are many other HIS systems 

that capture data which are disease-specific programs and are funded by non- 

governmental organizations (NGOs). Multiple tools for multiple programs compromise 

data quality as health professionals are overburdened with different monitoring and 

evaluation tools (MoHW Health Data Roadmap 2020:11). This clearly suggests that dis- 

ease-specific programs and vertical data monitoring must be turned into one compre- 

hensive reporting system. 

 

In Iran, the Health Information System (HIS) is utilized to collect, process, store, and 

transfer the required information for planning, monitoring, and decision-making at differ- 

ent levels of the health sector to provide quality health services. However, the HIS struc- 

ture and the current model of primary health care in urban areas remain a hindrance 

(Kalkhajeh, Aghajari, Dindamal, Shahvali-Kuhshuri & Faraji-Khiavi 2023:5). Other stud- 

ies emphasize quality of data. Waithaka, Tsofa, Kabia and Barasa (2018:733) posit that 

decision-making, across all levels of the health system should be guided by high-quality 
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and timely data from a Health Information System. These decision-making processes 

involve setting priorities, robust planning for health resource allocation, and improving 

service delivery and health outcomes. 

 

Ethiopia's Ministry of Health indicated that the information revolution is a transforma- 

tional agenda under the National Health Sector Transformational Plan. However, the uti- 

lization of health information in policy and strategy development, planning, monitoring, 

and decision-making, particularly at lower administrative levels, remains largely un- 

derutilized. The National Health Information System (NHIS) lags behind in generating 

information requisite information crucial for measuring and addressing health inequities 

and their underlying determinants (Health Information System Strategic Plan 2021:1). 

However, Health Information System advancement involves a radical shift from tradi- 

tional methods of data utilization to a systematic information management approach at 

all levels. The Ministry believes that the Information Revolution agenda will bring about 

fundamental change regarding the perceived importance and effective utilization of in- 

formation for decisions-making (Health Information System Strategic Plan 2021:18). 

This reflects the political willingness of the Ethiopian government on enhancing the utili- 

zation of Health Information Systems (HIS). This position encouraged the researcher to 

undertake this study. 

 

2.2.1 The District Health Information Software 

 
The District Health Information Software 2 (DHIS2) platform was developed by the 

Health Information Systems Program (HISP) and is supported by the Norwegian Agency 

for Development Cooperation and the University of Oslo (Adu-Gyamfi, Nielsen & Saebo 

2019:73). DHIS is the primary HIS adopted by most developing countries. It serves as a 

vital sources of data for influencing national and regional policies, and recognized as an 

approved Routine Health Information System (RHIS) to collect, collate, capture, store, 

analyse and report routine data (Chanyalew, et al. 2021:5). 

 

DHIS2 hold significant appeal for low- and middle-income countries due to its open- 

source nature and client-server architecture. It offers users a flexible interface for man- 
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aging health data. In addition to data collection and management capabilities, the plat- 

form incorporates built-in tools for data validation, visualization, and analysis, including 

warehouse functionalities. This enable end-users to access and analyse health data ef- 

ficiently (Farnham, Utzinger, Kulinkina & Winkler 2019:69). It is configured to allow cus- 

tomization based on local health information needs, and the generation of standard or 

customized reports to meet the user requirements. It has a dashboard for monitoring 

and evaluating health programs at all levels. These capabilities mean that DHIS2 can 

provide local configuration options that allow users to customize data elements, data 

sets, indicators, and other components to align with local health priorities and reporting 

requirements. This includes configuring forms, data entry screens, and validation rules 

to capture relevant information accurately. This would enable decision-makers at all 

levels of the healthcare system to access relevant data in a format that is easy to un- 

derstand and analyze. This study focused more on the data-driven decision at facility 

level, by clinicians. 

 

DHIS2 is recognized as a mechanism facilitating the monitoring of policy implementa- 

tion from the national health level down to regional, district, and facility levels, respec- 

tively. It enables districts to assess their progress toward goals, objectives, indicators, 

and targets set out in strategic and operational plans (Dehnavieh, Haghdoost, Khosravi, 

Hoseinabadi, et al. 2019:1). 

 

Bangladesh’s Health Management Information System (HMIS) implemented the District 

Health Information Software (DHIS2) to capture real-time data on health service utiliza- 

tion. Over time, DHIS2 has demonstrated improvements in the timeliness and compre- 

hensiveness of data reporting. Factors facilitating this improvement include strong gov- 

ernmental commitment, substantial donor backing, and favorable attitudes towards 

technology among staff. Implementation of quality assurance mechanisms and feed- 

back loops at various levels of data collection sites mitigate data inaccuracies (Begum, 

Khan, Adamou, Ferdous, et al. 2020:4). These features of DHIS2 are supported by 

Farnham,et al. (2019:69) who indicated that the utilization of electronic forms for data 

collection facilitates more efficient and accurate compilation of data at the national level, 
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with improved quality control measures. However, it is noted that without systemic 

changes, improvements at the facility level may be undermined. 

 

Another study by Odei-Lartey, Prah, Anane, Danwonno,et al.(2020:6) shows that Ghana 

has shown interest in leveraging dependable evidence for healthcare decision-making, 

evidenced by the deployment of the District Health Information Management System 

(DHIMS2). However, findings from the authors' study indicate that 93% of the health fa- 

cilities examined demonstrated poor utilization of data submitted to the DHIMS2 plat- 

form for evidence-based decision-making. This suggests that while data encoding and 

entry into DHIMS2 are prevalent, the actual utilization and application of information re- 

main minimal. 

 

The persistent underutilization of the system needs to be investigated. The configura- 

tion, integration and localization of DHIS2 need to be further explored to customize 

DHIS2 to align with unique context, priorities and health system requirements. Hence, 

the need for this study, an understanding of how health professionals utilize HMIS 

would be invaluable for policy making initiatives. 

 

2.2.2 Routine Health Information Systems 

 
The term Routine Health Information Systems (RHIS) is often used interchangeably with 

DHIS. It is also a component of the Health Information System that provides information 

at regular intervals based on the country’s policies, to meet specific information needs. 

In most countries; RHIS provides timely and regular information essential for decision- 

making at various levels of the healthcare system. It serves as the primary source of da- 

ta for monitoring health indicators, tracking disease trends, assessing service utilization 

and evaluating program effectiveness (Afe, Akinmurele, Adeola & Oduola 2017:8; 

Endriyas et al. 2020:1). 

 

Information collected through an RHIS contains statistics on health care services, epi- 

demiological data, and administrative and financial data. Evidence-based decisions are 

necessary for providing effective and efficient healthcare services. These decisions 
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should be supported by data of the highest quality (Haftu, Taye, Ayele, Habtamu & Biruk 

2020:15). A well-functioning RHIS is essential for the production, analysis, transmission 

and utilization of high quality data (O’Hagan, Marx, Finnegan, Naphini, et al. 2017:368). 

A Routine Health Information System is the pillar for the planning and management of 

health services at the district level as it holds the potential; to significantly contribute to 

efficacy, efficiency, and informed decision-making within health service delivery pro- 

grams (Shiferaw et al. 2017:4). Dagnew,et al. (2018:3) indicate that RHIS is often inte- 

grated with digital platforms such as DHIS2 to streamline data collection, validation, 

analysis and reporting. The authors show the pivotal role of Routine Health Information 

Systems in the acquisition of data essential for health sector planning, monitoring, and 

evaluation. Their study indicates an important level of routine health information utiliza- 

tion among health professionals, with a rate of 78.5%. The findings further reveal that a 

significant majority of participants (94%) utilized routine health data for patient treat- 

ment, 89.6% for monitoring daily health service activities, and 87.8% for decision- 

making purposes. Nonetheless, the authors highlight the fact that in developing coun- 

tries, the substandard quality of data produced by RHIS undermines its utility in evi- 

dence-based decision-making (Dagnew et al. 2018:4). 

 

Even though a Routine Health Information System is critical, there is a lot that can be 

done to improve data quality and reporting (Mboera, Rumisha, Mbata, Mremi, Lyimo & 

Joachim 2021:1). Using health information is a global strategy to raise the quality of 

healthcare services. However, because healthcare professionals have limited access to 

adequate data, using health information has proven difficult in developing nations. 

Overall, the findings from northwest Ethiopia indicated a moderate health information 

utilization (Yehula, Walle, Tegegne, Endehabtu,et al. 2023:1). 

 

In resource-constrained settings where evidence-based decision-making facilitated by 

robust information systems is imperative, the utilization of routine Health Information 

Systems remains notably deficient (Chanyalew et al. 2021:1). This study contends that 

despite challenges such as limited resources and infrastructure constraints, RHIS re- 
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mains a critical tool for strengthening healthcare delivery and improving health out- 

comes in low and middle-income countries (LMICs). 

 
2.3 ETHIOPIAN HEALTH INFORMATION SYSTEM 

 

In Ethiopia, the healthcare system is structured within an administrative health hierarchy 

comprising primary, secondary, and tertiary healthcare levels. Maternal healthcare ser- 

vices are provided across all levels of this hierarchy, with variations in the scope of care 

encompassing promotive, preventive, curative, and rehabilitative services. Maternal 

healthcare-related information generation entails the integration of maternal indicators 

into the national Health Management Information System (HMIS), with routine data col- 

lection occurring at both community and healthcare facility levels. Data analysis is con- 

ducted utilizing the DHIS2 platform (Health Sector Transformation Plan II, 2020:25). 

 

The Information Revolution introduced by the Ethiopian Ministry of Health aimed at en- 

hancing the utilization of data originating from the facilities at the point of care. Health 

Information Systems (HIS) are run under the Ministry of Health, specifically under the 

leadership of the Policy Planning Monitoring & Evaluation Directorate and the Health 

Information Technology Directorate. The HIS was introduced in Ethiopia to improve 

health data quality, enhance data use and for evidence-based decision-making at the 

local level (Information Revolution Roadmap 2016:8). 

 

Despite this initiative, there is limited utilization of routine data among district and facility 

staff for purposes such as identifying performance gaps, planning, or monitoring pro- 

gress. Currently, data collection primarily serves the purpose of transmitting reports to 

higher levels, rather than facilitating program monitoring and promoting quality im- 

provements (Kebede, Adeba & Chego 2020:1). Information quality and use remain 

weak, particularly at district health offices and primary healthcare facilities to facilitate 

effective decision-making (Abera et al. 2016:98). These studies show weaknesses in 

data management processes in Ethiopia, despite the existence of HIS regulatory 
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framework. Therefore, evaluation studies become imperative to identify pertinent factors 

related to the challenges outlined. 

 
 
 

2.3.1 Health Information Management 
 
 

 
Figure 2.1: The information flow cycle at all health system levels (Source: Information 

Revolution Roadmap 2016:13). 

 

The figure above depicts the flow of information through various levels and sources. 

The flow of information on routine service delivery and administrative data starts from 

the community, health posts, health centres and hospitals, respectively. Health workers 

engaged in routine data collection are health extension workers, health information 

technology experts and health professionals working at various levels of health sys- 

tems. Further, data entry and analysis are done. Then, the reporting starts from service 

delivery points to the Woreda health office, zonal health department, regional health bu- 
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reau and Ministry of Health respectively (Health Information System Strategic Plan 

2021:16). 

 

The new reform introduced modified data collection tools and limited very important var- 

iables at health facility, regional and national levels. One of the fundamental changes 

made is standardization with one central data source and reporting channel. Periodical- 

ly, a health indicator is produced at all levels for routine utilization, planning and perfor- 

mance monitoring (Information Revolution Roadmap 2016:13). 

 

It is evident that users of the HIS must understand the flow of data, the importance of 

accurate reporting, and the value of using information for data-driven decision-making. 

This awareness is crucial for ensuring seamless data flow between different levels of 

the healthcare system. 

 

The emphasis on health systems development primarily centers on the district level. 

Anchored in the principles of primary health care, the district health system is designed 

to function as a self-contained unit within the national health system, serving a well- 

defined population within a clearly demarcated administrative and geographical area. At 

the district level, health offices play a pivotal role in coordinating a diverse spectrum of 

health service delivery, overseeing a network of primary health care facilities such as 

health posts, health centers, and district hospitals (Health Sector Tranisformation Plan II 

2020:44). As commitment to health sector reform has strengthened, the establishment 

of an effective information system becomes imperative to support these reforms. (Abera 

et al 2016:98) show that the growing decentralization and emphasis on primary health 

care, the importance of decisions made at the district level is intensified. This would 

mean that robust management systems at the district level would enhance efficiency 

and effectiveness of decision-makers. 

 

A study in India and Ethiopia regarding district decision-making reveals that both coun- 

tries exhibit mixed health systems, characterized by the coexistence of public, private 

for-profit, and not-for-profit sectors. Sharing data across these sectors can furnish valu- 

able information for local decision-making processes (Bhattacharyya, Berhanu, 
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Taddesse, Srivastava, et al. 2016:25). The study contends that if such approaches are 

successful, the Ethiopian HIS can facilitate the routine collection and reporting of health 

data from health facilities, community health workers, and other sources. Data collected 

on various health indicators, would provide a comprehensive overview of disease preva- 

lence, service utilization, immunization coverage, and maternal and child health out- 

comes. 

 
2.4 THE HEALTH MANAGEMENT INFORMATION SYSTEM 

 

A Health Management Information System (HMIS) is another component of the national 

HIS. It also represents a structured system of recording, processing, analysing, storing, 

reporting, and utilization of routinely generated health data to facilitate monitoring and 

decision-making processes (Teklegiorgis et al. 2016:1). The HMIS provides an overview 

of crucial health and health systems data that are routinely collected and analysed 

monthly, quarterly or annually across various levels of the health system. It primary 

sources come from routine health and administrative services. The HMIS is intended for 

a diverse group of stakeholders (HMIS Indicator Reference Guide 2021:2). These de- 

scriptions of HMIS explain why HMIS and RHIS are used interchangeably in other coun- 

tries and literature. 

 

Literature shows most low and middle-income countries have both paper-based and 

computer-based applications serving all users across the health system. However, 

these countries appear to have challenges in fully harnessing the HMIS for decision- 

making (Asemahagn 2018:1; Teklegiorgis et al. 2016:5). All authors advocate for a ro- 

bust HMIS that only permits the collection of pertinent and essential data that are readily 

available for processing by users. 

 

The Health Management Information System is expected to generate quality and timely 

information, facilitating evidence-based decision-making and implementation of health 

interventions (Bogale 2021:7). It serves as the pillar of effective healthcare delivery. 

Therefore, optimization and alignment of HMIS reporting system is critical for strength- 
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ening the health system. It can support proper planning, management, budgeting, staff- 

ing, monitoring and evaluation at all health system levels (Alaro, Sisay & Samuel 

2019:52). There is emphasis on strengthening healthcare system to improves access, 

equity, stability and improved health outcomes. 

 

Scott and Gilson (2017:4) state that governance, which encompass decision-making 

and availability of information across all health system levels, is recognized as a pivotal 

level in health system strengthening. Central governance is crucial in shaping the focus 

and use of information and knowledge at lower levels of the health system. It also over- 

sees decision-making processes related to planning, organizing, managing and control- 

ling healthcare facilities at the national, provincial, district or facility level. A strong HMIS 

assists healthcare managers in ensuring that health facilities have sufficient resources, 

including sufficient healthcare providers with the right skills and necessary logistics 

(USAID & MEASURE Evaluation 2018b:13). 

 

 
2.4.1 Health Management Information Systems in Developed Countries 

 
The World Health Assembly passed a resolution to strengthen Health Information Sys- 

tems (HIS) in 2007. The resolution acknowledges the critical importance of sound in- 

formation in informing evidence-based health policy formulation and decision-making 

processes. Furthermore, it emphasizes the fundamental role of such information in 

monitoring programs aimed at achieving internationally agreed-upon health-related de- 

velopment goals (World Health Organization 2007:100). This section provides a brief 

description of Health Information Systems in developed nations to enhance broader un- 

derstanding of the functionality of HIS. 

 

Yourkavitch, Prosnitz and Herrera (2019:1) show that quality of data is critical to inform 

decisions about planning and implementation, as well as to evaluate performance and 

outcomes. This statement is further supported by USAID & MEASURE Evaluation 

(2018b:11) by showing the important role of data collectors in verification of routinely 
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collected data within their respective departments. The critical role of data quality is em- 

phasized in supporting informed decision-making, and it is also the focus of this study. 

 

Furthermore, in most developed countries, the Health Management Information System 

(HMIS) is fully integrated into their systems, as they possess the resources, expertise, 

and funding necessary for its implementation. in most developed countries, the Health 

Management Information System (HMIS) is fully integrated into their systems, as they 

possess the resources, expertise, and funding necessary for its implementation. In the 

competitive healthcare environment, negative experiences and poor service can drive 

patients to seek healthcare elsewhere, as poor service often suggests inefficiency, in- 

creased cost and lower quality of healthcare (Adaletey 2015:1). 

 

Developed countries show considerable progress in data quality. A study conducted in 

the United Kingdom indicates that as maternal mortality rates decline, monitoring near- 

miss or severe maternal morbidity becomes increasingly vital as an indicator for as- 

sessing changes in healthcare quality. Routinely available hospital Health Management 

Information System (HMIS) data are effectively utilized to monitor the quality of materni- 

ty care. The selection of the morbidity events was based in established criteria and 

guided by the Australian indicator and published literature. Primary consideration was 

placed on the quality of routine hospital data (Nair, Kurinczuk & Knight 2016:1). 

 

2.4.2 Health Management Information System in low- and middle-income coun- 

tries 

 

As discussed earlier, in many low- and middle-income countries (LMICs), the burden of 

disease is a significant challenge. Among issues that need urgent action is the patients’ 

experience of healthcare and population health outcomes. Effective health data man- 

agement is essential for this purpose. Therefore, the health management information 

systems are acknowledged as valuable tools for advancing this important agenda 

(Bernardi, Sarker & Sahay 2019:1177). 
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2.4.2.1 Successful use of the HIMS 

 
Wagenaar, Sherr, Fernandes and Wagenaar (2016:129) argue that LMICs’ health sec- 

tors must make the most of their limited resources to deliver efficient and equitable 

health services to communities. This calls for thorough management informed by data, 

which is essential at every level of the health service organization (Kruk, Gage, 

Arsenault, Jordan, et al. 2018:1196). 

 

Data from Health Management Information Systems data should be sufficient to monitor 

progress towards the Sustainable Development Goals (SDGs) and other national goals 

when reporting coverage. These data must be compiled into meaningful, internationally 

recognized indicators (Kruk et al. 2018:1200). Nisingizwe, Iyer, Gashayija, Hirschhorn, 

et al. (2014:4) indicate that in Rwanda, the average monthly district reporting complete- 

ness rate stood at 98% across key indicators nationally. These findings indicate an im- 

provement in Rwanda's HMIS data quality over time. Additionally, Ally (2019:35) evalu- 

ated the utilization of routine HMIS data in health facilities in Zanzibar, revealing an 

overall data use level of 73.8% in decision-making. The researcher recommends con- 

tinued monitoring of data quality, underscoring its importance for enhancing the utiliza- 

tion of the Health Management Information System. 

 

Low and middle-income countries are compelled to find a strategy to utilize HMIS. Nige- 

ria, has shown a growing interest among policy-makers in leveraging evidence for ma- 

ternal healthcare policy formulation. There is a push to engage relevant stakeholders, 

and key users to consistently monitor program indicators. The authors however, argue 

that despite these processes, policy makers encounter several barriers in effectively in- 

tegrating research evidence into policy making initiatives (Uneke,et al. 2017:129). Nev- 

ertheless, another study conducted in Nigeria show a statistically significant improve- 

ment in the three dimensions of completeness, overall accuracy rate, timeliness and 

feedback. The authors attribute this level of success to HIS capacity building among 

primary health care workers (Nwankwo & Sambo 2018:5). The findings confirm that 

when health policy makers give due attention to data management processes, the 

probability of utilizing quality data for decision making across all levels is maximised. 
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On the other hand, Rwanda has incorporated the Health Management Information Sys- 

tem for health service delivery. A recent national data quality assessment showed nota- 

bly high levels of completeness and internal consistency within the Rwanda HMIS, sur- 

passing standards observed in other African nations. (Iyer, Hirschhorn, Nisingizwe, 

Kamanzi, et al. 2017:2). In South Africa, monitoring and review of the continuum of care 

for maternal health is the key component for the health system. The Routine District 

Health Information System encompasses 27 indicators evaluating care utilization, ac- 

cess, linkages, and quality of care. These indicators collectively cover approximately 

74% of interventions outlined within the continuum of care framework (Mothupi, Knight 

& Tabana 2020:1). However, there exists a pressing necessity for enhanced integration 

and refined measurement techniques to comprehensively monitor the scale of maternal 

health care. 

 

Hurter (2015:1) suggests that the Western Cape Province in South Africa prioritizes re- 

porting standards and technical elements to ensure the production of high-quality data. 

There is a concerted effort to achieve excellence in generating superior quality to inform 

decision-making. The researcher observed that managers are resilient in overcoming 

challenges and creating alternative methods to access data necessary for evidence- 

based decision-making 

 

2.4.2.2 Challenges in the use of the HMIS 

 
It is widely reported in literature that Low- and Middle-Income Countries (LMICs) show 

similar patterns of HMIS use and challenges. The HMIS fail to deliver quality infor- 

mation necessary for decision-making and monitoring service provision. Health data re- 

porting in these countries relies heavily on paper-based systems at service delivery 

points., and research suggests that continued reliance on paper-based systems con- 

tributes to suboptimal data quality and results in inappropriate decision-making 

(Rumisha, Lyimo, Mremi, Tungu, et al. 2020:1). Das (2017:13) indicates that despite the 

investment in costly and extensive Health Information Technology (HIT) initiatives, the 

majority have encountered challenges such as low adoption rates, interoperability is- 
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sues, and limited sharing and reuse of data. Existing data reservoirs are frequently un- 

derutilized, primarily attributable to factors including substandard data quality, inade- 

quacy in meeting stakeholder requirements, the substantial administrative workload as- 

sociated with data integration and utilization. Moreover, this information is only targeting 

related to key indicators essential for achieving the Sustainable Development Goals 

(SDGs) and informing national priority setting, such as maternal health indicators (Farn- 

ham et al. 2019:2). 

 

Findings from Endriyas, Alano, Mekonnen, Ayele, et al.(2019:4) indicate that in one re- 

gion of Ethiopia, 96.9% and 84.7% of health facilities reported institutional maternal 

death and skilled birth attendance within acceptable ranges, respectively. However, cor- 

rect reporting of other data was observed in only about 50% of the facilities. Technical 

determinants were cited and inadequate resources, while behavioral barriers were low 

use of family planning data by district and health facility staff. 

 

A study conducted in Tanzania and Uganda shows that the district level experience a 

deficiency in high-quality, timely data required for evidence-informed decision-making. 

Reporting of maternal and newborn survival rates is often compromised (Marchant, 

Schellenberg, Peterson, Manzi, et al. 2014:7). The authors show that these countries 

responded to these challenges by introducing Information Power Project in two districts 

each in Tanzania and Uganda, serving as a quality improvement initiative aimed at en- 

hancing healthcare outcomes for mothers and newborns. However, their paper does not 

show the outcomes of such a program. 

 

In their study to assess culture of information use, Gashu, Teklu, Mancuso, Tazebew,et 

al. (2021:1) revealed culture of local data use for decision-making at the service point 

was low. The main bottlenecks were awareness gaps, lack of motivation, inconsistent 

supervision, and lack of accountability. However, the researchers revealed that estab- 

lishing accountability systems and capacity building on health data use could improve 

its implementation and sustainability. 
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Sharma et al. (2016:3) indicate that an effective HMIS monitors the performance and 

quality of the health services, providing a reliable evidence foundation for decision- 

making. However, Health Information Systems in these countries, including Ethiopia are 

inadequate to provide the needed information support (Endriyas et. al. 2019:1). In con- 

trast, Kagoya and Kibuule (2018:4) demonstrated that an efficient health management 

information system in Uganda has led to enhancements in care delivery and outcomes. 

These findings imply a necessity for other countries to study the Ugandan implementa- 

tion of HIS, identify facilitators and barriers, and measures taken to overcome the barri- 

ers. 

 

Further, a study done in Cameroon focusing on the analysis of barriers to integrating 

and standardizing Health Information Systems (HIS) for universal health coverage, iden- 

tifies several factors influencing the effective integration, routinization, and utilization of 

the HMIS. These factors include centralized information management, insufficient in- 

formation system infrastructure, absence of an information technology specialist, limited 

computer skills among staff, and a prevailing culture of low information utilization (Wan- 

dera et al. 2019:1). 

 

With maternal healthcare, Karvande, Sonawane, Chavan and Mistry (2016:1) found that 

the quality of care for maternal health is enhanced by providing adequate health infra- 

structure, the introduction of evidence-based decision-making, and training with sup- 

portive supervision and mentorship. Evidence suggests that HMIS implementation of- 

fers notable strengths, including the provision of more precise data, prompt availability, 

and expedited retrieval of documentation compared to traditional paper-based systems. 

However, challenges arise from external factors such as entrenched organizational cul- 

tures and technologies that fail to adequately grasp the complexities inherent in 

healthcare. Additionally, deficiencies in communication and collaboration across organi- 

zational boundaries pose significant obstacles to the successful implementation of 

HMIS initiatives (Ariwibowo & Ayuningtyas 2019:394). 

 

Data of poor quality, lacking credibility, accuracy and completeness, are unable to ef- 

fectively monitor program performance, thereby impeding strategic planning and deci- 
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sion-making processes (Andermann, Pang, Newton, Davis & Panisset 2016:1). Chal- 

lenges related to poor data quality undermines the confidence and usefulness of data, 

subsequently diminishing the demand for data in decision-making processes. The chal- 

lenges are particularly evident at the first point of care, and include complex reporting 

protocols, inadequate regulatory frameworks, limited technology, and organizational fac- 

tors (USAID & MEASURE Evaluation 2018d:30). 

 

2.4.3 Health Management Information System in Ethiopia 

 
The Ethiopian Health Management Information System (HMIS) was implemented with 

the aim to capturing and disseminating key indicators crucial for enhancing health ser- 

vice delivery and ultimately improving the health outcomes of the population (Health 

Information System Starategic Plan II 2020:1). The HMIS was designed with the aim of 

capturing and providing essential data for performance monitoring, planning and the de- 

cision-making efforts of healthcare providers and healthcare managers across all levels 

of decentralized administrative bodies (HMIS Indicator Reference Guide 2018:10). Be- 

fore fully scaling up the piloted HMIS implementation, the FMOH also adopted a “One 

plan, one budget and one report” policy thereby, establishing the HMIS as the central 

information generating system for all service providers, managers and policy makers 

(Teklegiorgis et al. 2016:2). This policy aimed to streamline data collection and report- 

ing practices within the healthcare system The primary objective of the HMIS extends 

beyond mere data collection and reporting; it also seeks to enhance utilization of gener- 

ated information for decision-making by all stakeholders (Asemahagn 2018:4). 

 

In Ethiopia, data from the 2019 Demographic and Health Survey reveal that 74% of 

women received antenatal care from skilled providers, with only 43% receiving four or 

more ANC visits (Mini Demographic and Health Survey, 2019:4). Furthermore, less than 

48% of women delivered at healthcare facilities. Despite notable advancements in re- 

ducing maternal and neonatal mortality rates over the past two decades, Ethiopia con- 

tinues to grapple with high maternal mortality, standing at 412 maternal deaths per 

100,000 live births, and neonatal mortality at 29 neonatal deaths per 1000 live births 

(Demographic Health Survey, 2016:25).  While there have been substantial improve- 
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ments in maternal health coverage over time, these statistics underscore persistent dis- 

parities and unmet needs for quality maternal healthcare (Hagaman, Singh, Abate, Al- 

emu, et al., 2020:1). The researchers advocate that enhancing healthcare quality and 

equity should be prioritized and achieved by the government. 

 

Jimma University conducted training sessions for the Ethiopian Ministry of Health 

(MOH) on evidence-based policymaking, supplemented by a six-month mentorship pro- 

gram for participants. The training and mentorship initiatives focused on enhancing insti- 

tutional culture, staff capacity, and the availability of evidence. Subsequent mentorship 

sessions enabled participants to further develop their skills, share knowledge, and ex- 

change information with their peers. Morankar and Woldie (2016:3) corroborate that 

knowledge that data-informed decision-making increased by 20% as a result of capaci- 

ty-building interventions. Despite the training, Abera et al. (2016:99) show that both 

content completeness and reporting timeliness fell significantly below the national target 

of 85% for the selected six indicators. Moreover, the accuracy of reported data was 

deemed insufficient. An inclination towards over reporting was consistently identified 

across all evaluated reporting levels. The culture of utilizing information for evidence- 

based decision-making was found to be nearly absent at all levels, with data collection 

primarily occurring at lower levels and then transferred to higher levels. Reported chal- 

lenges included inadequate provision of necessary resources or inputs, such as a 

shortage of trained focal persons, insufficient start-up costs, and deficient basic infra- 

structure (Kebede et al. 2020:1). The persistent and documented challenges in Ethiopia, 

prompted the researcher to undertake this study. 

 

In Ethiopia, the quality and utilization of health information persist as areas of weak- 

ness, particularly at the peripheral levels of districts and health facilities where opera- 

tional management primarily resides. Consequently, many managerial decisions are 

made in the absence of empirical evidence, resulting in the suboptimal performance of 

numerous health programs. This deficiency may stem from the fragmented and cum- 

bersome nature of the country's information system (Hoxha, Hung, Irwin & Grepin 

2022:135). 
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The assessment conducted using the health metrics network framework indicates that 

four out of six components of the Health Information System (HIS) scored low, while the 

remaining two scored adequately. Data management was deemed “not functional” 

(13%), while, HIS resources (42%), dissemination and use (48%) and data sources 

(52%), were found to be present but inadequate. On the other hand, indicators (83%) 

and information products (73%) were considered adequate (Asress 2012:4). The as- 

sessment results from the study conducted by the Ethiopian Ministry of Health showed 

weaknesses in HIS resources including registers, forms, tools and the provision of dis- 

play charts recommended by the new HMIS and Monitoring and Evaluation guidelines. 

In addition, there were challenges with staff motivation to use HMIS data for decision- 

making (Ouedraogo et al. 2019:2). The identified challenges required the researcher to 

adopt an alternative theoretical framework. This approach involved examining users’ 

perceptions of HIS/HMIS across various dimensions. 

 

Although these reports show some improvement in data management processes, 

Zenebe et al. (2023:5) identified several barriers that impede the optimal utilization of 

HMIS data within maternal and child health domains. These impediments encompass 

deficiencies in continuous training initiatives, inadequate supportive supervision mecha- 

nisms, shortages in HMIS material provisions, diminished managerial support, and a 

paucity of feedback mechanisms. It is imperative to address these obstacles compre- 

hensively to bolster the efficacy of HMIS utilization, thereby enhancing maternal and 

child health outcomes. 

 

In summary, it is evident that currently, the health information infrastructure remains in- 

adequate to meet the population's needs. Financial constraints, technological imple- 

mentations, income disparities, unreasonable costs of usage fees, and even excessive 

fundamental Health Information System costs combined with inadequate resources, 

remain the main challenges to effective service delivery at all levels (Hasan 2019:2). 
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2.5 HEALTH MANAGEMENT INFORMATION SYSTEM AND 

HEALTHCARE SERVICES 

 
The World Health Organization (2007:2) defines a healthcare system as an organization 

that consists of all people whose primary aim is to promote, restore, and maintain 

health. Hence, the health system is more than the pyramid of public health facilities that 

provide health provisions; it extends health care in the community. Therefore, the objec- 

tives of the health system revolve around optimizing the utilization of the available re- 

sources to improve health outcomes and equity, ensuring responsiveness, financial effi- 

ciency and accessibility for all segments of the population (Malakoane, Heunis, 

Chikobvu, Kigozi & Kruger 2020:1). 

 

In this study, the health care system is viewed as a dynamic environment comprising 

stakeholders such as health professionals, Health Information Systems officers, HMIS 

officers, health care managers and policymakers. These stakeholders have different 

roles in the data management process, and they interact in terms of data generation 

and use of a routine Health Information System in maternal health care. Additionally, the 

health facilities keep track of their service delivery by collecting information through the 

RHIS in order to plan and manage maternal health care services (Greenwell & 

Salentine 2018:11). 

 

A study conducted in India highlighted the multifaceted role of the Health Management 

Information System (HMIS), as a tool designed to augment administrative oversight, 

monitor hospital operations, and enhance public health program management. Beyond 

its administrative utility, the HMIS serves as a valuable resource for healthcare practi- 

tioners, empowering them to optimize service delivery. Leveraging decision support in- 

dicators, the HMIS facilitates informed decision-making processes, thereby improving 

health service (Dehury 2014:116). 
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2.5.1 Quality improvement initiatives 

 
Ouedraogo et al. (2019:2) emphasize the critical importance of high-quality information, 

particularly for populations facing significant burden of disease, morbidity, and mortality , 

such as pregnant women, newborns and children. Furthermore, healthcare managers’ 

use of information for decision-making is influenced by different factors. Shafaghat, 

Bastani, Nasab, Bahrami, et al. (2022:9) contend that the health evidence network aids 

public health decision-makers by providing the best available evidence for decision- 

making. This approach seeks to establish connections between evidence, health poli- 

cies, and enhancements in public health. Policymakers use the consolidated evidence 

to develop recommendations and policies tailored to the national context. 

 

2.5.2 Program monitoring and evaluation 

 
Countries use indicators as pivotal metrics for assessing program shifts, monitoring the 

quantity, efficacy, and societal impact of services rendered. Furthermore, timely access 

to quality data stands as a cornerstone of global governance and accountability initia- 

tives. This imperative place substantial demands on national monitoring and reporting 

infrastructures, particularly evident within LMICs. Therefore, an adequate HMIS that al- 

lows close monitoring of population health through the systematic collection of data from 

health facilities nationwide is a key building block of the national health system 

(Farnham et al. 2019:1). Healthcare data serves no use if it is not accurately processed 

and used to inform decisions regarding resource allocation, policy formulation, services 

delivery, continuous quality improvement, supervision and other components producing 

health actions (Solomon, Addise, Tassew, Balcha & Abebe 2021:1). 

 

Global attention is given to maternal, neonatal and child health (MNCH) monitoring and 

evaluation that requires significant inputs into the Health Management Information Sys- 

tem (Sharma et al. 2016:5). The Maternal and Child Health Integrated Program 

(MCHIP) is a USAID flagship global program for scaling up evidence-based interven- 

tions to help countries achieve the desired reductions in newborn and maternal mortality 

and to improve the quality of MNCH care in low-income countries. These efforts have 
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led to better monitoring and evaluation, higher-quality data, and informed decision- 

making in MNCH interventions. MCHIP has contributed to data management, data qual- 

ity assessments, and the strengthening of data flow and has built the capacity of 

healthcare workers to use the HMIS tools correctly and consistently. Furthermore, the 

MCHIP has facilitated information products that lead to the routine use of information for 

program monitoring and planning (Strachan, Drake, Rawlins, Dwivedi, et al. 2013:13). 

 

2.5.3 Planning and health policy formulation 

 
Evidence-informed policy-making is crucial for building stronger health systems, under 

the premise that policymakers can make better decisions when provided with high- 

quality information. Health information on population health, trends in health status and 

mortality over time, determinants of ill-health and risk factors form part of the information 

policy makers require for effective decision-making (WHO 2021:4). 

 

A study done in South Africa indicates the pivotal role of information utilization within the 

framework of RHIS. Despite the availability of mechanisms and procedural frameworks 

designed to facilitate information utilization in about two-thirds of the facilities, evidence 

of information use was demonstrated in only 53% of these facilities. Both district and 

facility levels showed deficiency in the utilization of information (Nicol, Bradshaw, 

Uwimana-Nicol & Dudley 2017:25). 

 

In addition, a health policy is a valuable method for effective healthcare policy develop- 

ment and planning. Healthcare data analysis can be useful both at the clinician and 

community levels. Thus, a policy development toolkit could also support health policies, 

helping policymakers tailor various policies according to the community needs, such as 

reducing healthcare costs, improving clinical effectiveness, and removing restrictions 

(Dash, Shakyawar, Sharma & Kaushik 2019:1). 

 

A health policy is a framework on which decisions for the improvement of the health sta- 

tus of the population are made. Scientific facts and data should support health policy 

formulations. This clearly describes that every organization should have mechanisms for 
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evidence synthesis and integration of the current evidence into the policy formulation 

process (Strehlenert, Richter-Sundberg, Nyström & Hasson 2015:4). 

 

2.5.4 Factors that influence the use of the HMIS 

 
The discussion on HMIS highlights the importance of an efficient Health Management 

Information System for setting priorities to address community health issues. It helps 

allocate financial resources, develop comprehensive plans and forecast human re- 

source needs (Tadesse, Gebeye & Tadesse 2014:34). In addition, the factors affecting 

the use of the HMIS in routine Health Information Systems are information quality, sys- 

tem quality, service quality. They are thus behavioural, infrastructural and systems- 

based (Ahanhanzo, Ouedraogo, Kpozèhouen, Coppieters, Makoutodé & Wilmet- 

Dramaix 2014:8). 

 

2.5.4.1 The HMIS Information quality 

 
It is evident that quality information generated from HMIS provides several benefits in 

LMICs. Firstly, it allows healthcare providers and policymakers to make evidence-based 

decisions, leading to improved healthcare delivery and resource allocation. Secondly, it 

facilitates the identification of health priorities and helps in designing targeted interven- 

tions to address specific health challenges. Moreover, it supports the identification of 

gaps in healthcare services and helps in the efficient allocation of resources to areas 

with the greatest need. 

 
This study has already given detailed description of persistent challenges in healthcare 

data management in the African context, emphasizing issues such as incomplete data 

in reports, which undermine the accuracy and representativeness of national health in- 

formation. Tadesse et al. (2014:35) explain that information quality can be assessed by 

the extent to which the health data in the health system reflect actual information on the 

ground, a metric influenced by factors including staff motivation and the presences of 

incentives of disincentives. Some of the factors include staff motivation and the pres- 

ence of incentives or disincentives. In addition, the infrastructural considerations, such 
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as access to appropriate data collection tools and technology utilization, significantly 

impact information integrity. 

 

This study focuses on behavioural factors in the first phase, measured by perceptions of 

healthcare professionals of the HIS. Ouedraogo et al. (2019:8) posit that robust HIS rely 

on proficient human resources. Therefore, the human element emerges as a critical de- 

terminant of data quality. The theoretical framework employed in this study offered suf- 

ficient mechanism for assessing the human element domain. 

 

2.5.4.2 The HMIS system quality 

 
The HMIS quality remains one of the core issues that can influence how users respond 

to prescribed data management processes. In this study HMIS system quality refers to 

the desirable characteristics of the Health Information System, such as perceived ease 

of use, flexibility, data accuracy, customization, convenience and functionality. This 

study intended to examine healthcare professionals’ perceptions of HIS quality (system 

quality), information quality, service quality, data driven practices, usefulness and net 

benefits in managing maternal health care. 

 

In a study conducted by Chidi (2017:5) on data management, various factors influencing 

the utilization of health data are revealed, including levels of knowledge, positive atti- 

tudes towards data and the prevailing culture surrounding information utilization. Fur- 

thermore, the findings emphasize several challenges hampering effective data utiliza- 

tion, such as, insufficient funding, data duplication, and deviations from prescribed data 

collection protocols. The above findings are aligned with both system quality and service 

quality domains in the theoretical framework used in this study. 

 

As Ethiopia moves toward implementing universal health coverage, a reliable health in- 

formation system is required to provide useful quality data. This is crucial in gathering 

maternal healthcare data estimates related to health, such as mortality, morbidity, risk 

factors and health service coverage (Dowou, Amu, Saah, Adeagbo & Bain 2023:1). This 

indicates reliable and valid health information is vital to monitor the progress of the ma- 

https://pubmed.ncbi.nlm.nih.gov/?term=Adeagbo%20O%5BAuthor%5D
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ternal health program. The perceptions of users regarding the system quality significant- 

ly influence their interactions with it. 

 
Furthermore, Ouedraogo et al. (2019:8) highlight system factors essential for enhancing 

HMIS. These include the level of demand for data and its utilization, the establishment 

of timely feedback mechanisms across different levels within the healthcare system, 

routine monitoring of data quality, and the presence of effective policies governing rou- 

tine HIS. This study assumes that irrespective of myriad challenges in low and middle- 

income countries, there is still hope that with the right HIS governance in place, there 

will be opportunities to strengthened the HMIS. 

 
 

 
2.5.4.3 The HMIS service quality 

 
Service quality in this study refers to the technical support, HMIS training, network sta- 

tus and organizational culture of health information use. Health management infor- 

mation systems serve as essential tools for mitigating health delivery challenges and 

strengthening health sectors through generation of reliable evidence concerning popula- 

tion health status and system strengthening (Wandera, Kwagala, Nankinga, Ndugga, et 

al. 2019:1). The perception of HIS regarding its efficacy is contingent upon the level of 

support provided by IT Technicians, facility supervisors and management. 

 
 

To improve the quality of health services, the top management of the facility needs to 

prioritize several key areas, to ensure that the hospital meets minimum service stand- 

ards, effectively manage health programs, and evaluate integrated quality management 

(Agustina, Fajriani, Lubis, Anggreini, Yani & Firzah 2022:55). 

 

2.5.4.4 Facilitators to the use of the HMIS 

 
Healthcare organizations are complex structures; wherein optimal performance is as- 

sessed through delivery of high-quality patient care. This necessitates seamless inte- 
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gration and coordination among diverse stakeholders, including healthcare profession- 

als, support personnel, administrative staff and inventory management. Moreover, with 

strategic direction and vigilant oversight of these systems, healthcare organizations can 

adeptly leverage resources and capacities to ensure the efficiency of operations and 

processes (Kruk et al. 2018:1196). 

 

The results from a Ugandan study show the significance of integrating family planning 

data from both public and private healthcare facilities into the national and district Health 

Management Information Systems (HMIS). However, the authors contend that a seam- 

less integration required user-friendly software interfaces, web-based reporting func- 

tionalities, and the provision of necessary resources (Wandera, Kwagala, Nankinga, 

Ndugga & Kabagenyi 2018:8). 

 

Other countries have demonstrated progress as well. The key to their success appears 

to be the exchange and utilization of health information, which aids healthcare profes- 

sionals, managers, and policymakers in making evidence-based decisions to enhance 

patient and population health in numerous low- and middle-income countries (LMICs). 

Globalization of health informatics infrastructures is needed to significantly improve the 

quality and capacity of the healthcare sector in developing countries (Bagherian & 

Sattari 2022:1). The study assumes that healthcare systems can be reformed, and ma- 

ternal health outcomes can be improved by eliminating barriers and implementing suita- 

ble health informatics solutions in developing countries such as Ethiopia. 

 
2.6 STRENGTHENING HEALTHCARE SYSTEMS 

 

In the global health context, strengthening health systems is a priority in many nations 

as a way of improving health outcomes (Nutley & Reynolds, 2013:2). This consists of 

interventions to improve national abilities to adequately perform and deliver essential 

healthcare services at all levels (Malakoane et al. 2020:12). For health care system de- 

livery to be a success, Primary Health Care (PHC) remains an essential element at the 

grass root level, particularly in developing countries. This is because most people in de- 
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veloping countries live in rural areas, making them seriously dependent on public health 

care. Maternal health care is one of the health programmes and interventions mainly 

provided in PHC facilities. This program requires routine collection of data, which com- 

prises maternal health care status and conditions causing morbidity and mortality 

(Hanson, Brikci, Erlangga, Alebachew, et al. 2022:715). 

 

The Health Data Collaborative stands to collaborate closely with nations to enhance the 

quality of their health data and monitor advancements toward health-related Sustainable 

Development Goals (SDGs). The collaborative endeavor seeks to leverage common 

investment plans as a means to reinforce and sustain health data systems (Farnham et 

al. 2019:70). In a complimentary effort, Lavis, Wilson, Moat, Hammill, et al. (2015:1) 

embarked on the development of a comprehensive repository for Health Information 

System standards. This initiative encompasses the design of measurement and evalua- 

tion frameworks within national health sector plans. Moreover, concerted efforts have 

highlighted the imperative to enhance capacity among healthcare professionals and cli- 

nicians in the realm of data management processes. This strategic approach has yield- 

ed tangible enhancements across critical domains of the health system, including the 

quality of clinical care, data-informed decision-making, leadership and accountability 

mechanisms, and staff satisfaction levels (Manzi, Hirschhorn, Sherr, Chirwa, Baynes & 

Awoonor-Williams 2017:7). In the context of the research under study, continuous ca- 

pacity building for maternal healthcare professionals is very important to monitor and 

strengthen the maternal health programs. 

 

Manzi et al. (2017:10) also highlight the persistent challenges encountered in reconcil- 

ing the disparity between theoretical knowledge and the execution of high-quality clinical 

practices, as well as in mitigating health system shortcomings within Sub-Saharan Afri- 

can nations. To address this gap, mentorship and coaching interventions were intro- 

duced across projects spanning five African countries (Ghana, Mozambique, Rwanda, 

Tanzania, and Zambia) as components of health systems strengthening strategies. The 

researchers conclude that focused mentorship and coaching are important interventions 

to address the gap between standards and what is being performed. 
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2.6.1 Strengthening the Health Information Systems 

 
Efficient health systems necessitate the comprehensive utilization of data across all lev- 

els, encompassing healthcare providers, local stakeholders, and national-level decision- 

makers, to facilitate evidence-based decisions aimed at enhancing the quality of care 

delivery. Drawing insights from successful events in Mozambique, Zambia, and Rwan- 

da, researchers advocate for the initiation of data-driven quality improvement interven- 

tions embedded in thorough data quality assessments (Wagenaar, Hirschhorn, Henley, 

Gremu, Sindano & Chilengi 2017:66). 

 

Over the last decade, the routine collection, management, and subsequent utilization of 

data in decision-making processes have emerged as pivotal steps towards fostering a 

healthcare system that continually evolves to meet the evolving needs of its stakehold- 

ers (Das 2017:6). In support, Shiferaw et al. (2017:4) assert that the principal objective 

of a Health Information System (HIS) is to enhance patient satisfaction with healthcare 

services by monitoring specific dimensions of service quality. However, many 

healthcare professionals in developing nations perceive information systems merely as 

tools for endless data entry tasks, involving the compilation of patient names and ad- 

dresses, disease statistics on a weekly or monthly basis, and subsequent transmission 

of reports to higher levels without meaningful utilization or feedback mechanisms. Nev- 

ertheless, the authors posit that the value of health information is inherently contingent 

upon its effective utilization in decision-making processes. This seems to support the 

position taken this study, to define success of a HIS from the framework of production of 

useful data, and use of information for informed-decisions. 

 

Keita, Diawara, Diarra, Sangho, et al. (2019:1) highlight the utilization of evidence in de- 

cision-making processes concerning maternal, newborn, and child health (MNCH) and 

nutrition policies and programs. They emphasize the necessity for effective collabora- 

tion among diverse institutions and sectors, emphasizing the critical interplay between 

data, policy, and program stakeholders across different countries. Given the imperative 

to optimize scarce health resources, national governments and their collaborative part- 

ners are tasked with making numerous decisions (Gebreslassie, Below, Ashebir, Gezae 
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& Chekole 2020:32). This study intended to develop strategies to strengthen all factors 

related to maternal HMIS data management, especially, production of quality data and 

using data to inform decision-making processes. 

 

2.6.2 Evidence-based decisions in maternal healthcare 

 
Ethiopia deployed the HMIS to monitor maternal healthcare programs at national, re- 

gional, healthcare facility, and community levels. Currently, 15 maternal health indicators 

are approved and under monitoring for routine program follow-up. All health facilities 

collect routine data on a monthly and quarterly basis. Then, after review, they are uti- 

lized for decision-making and then sent to the next healthcare tier level. Still, it is recog- 

nized that there is a challenge to data completeness, data quality and the culture of in- 

formation use for decision-making (HMIS Indicator Reference Guide 2021:2). 

 

The Health Management Information System (HMIS) has a key role in monitoring, plan- 

ning and evidence-based decision-making in maternal healthcare. Hence, this study 

used an appropriate theoretical framework to evaluate the utilization of the HMIS in ma- 

ternal healthcare, focusing on routinely collected data for managing maternal healthcare 

services. 

 

In 2015, the WHO published an important report outlining strategies aimed at eradicat- 

ing preventable maternal mortality. This pivotal document set forth overarching global 

targets and strategies geared towards reducing maternal mortality during the 2015-2030 

Sustainable Development Goals (SDGs) era. Central to these targets and strategies 

within maternal and newborn health, is the imperative to address noticeable inequities 

that perpetuate disparities in access, quality, and outcomes of care both within and 

among nations (World Health Organization 2021:26). This indicates that close follow-up 

on maternal healthcare programs is a responsibility of all key stakeholders to implement 

this ambitious plan to end preventable maternal and infant mortality and unacceptable 

levels of disparity, and to ensure healthy lives for all. 



50  

Kifle, Azale, Gelaw and Melsew (2017:1) assert that maternal healthcare services play a 

pivotal role in reducing maternal morbidity and mortality rates, positioning it as one of 

the most critical interventions. Consequently, Ethiopia has accorded special attention to 

maternal health over the past two decades, with maternal health being defined as one 

of the six priority areas within the country's reproductive health strategy (Mini 

Demographic and Health Survey 2014:5). This clearly indicates that effective interven- 

tion must be designed at the community level, especially continuous, focused health 

education and capacity building for women. 

 

Shiferaw et al. (2017:4) highlight the imperative of evidence-based decision-making fa- 

cilitated through the utilization of Health Information Systems (HIS), which has emerged 

as a foremost priority on the agenda of the Ethiopian government and its development 

partners. Ethiopia demonstrates a strong commitment to strengthening the national 

health information system and enhancing the monitoring and evaluation framework. 

Consequently, the policy framework has stressed the Health Management Information 

System (HMIS) as a pivotal component for the successful implementation of the health 

sector transformational plan strategic plan. Furthermore, electronic medical records 

have been instituted across all health system levels to improve patient care delivery and 

provide accurate data for informed decision-making (Health Sector Transformation Plan 

II 2020:61). 

 

The information generated from routine data can be utilized by healthcare professionals 

and healthcare managers at the point of service delivery point for evidence-based deci- 

sion-making depending on the indicators generated from routine data. In addition, the 

HMIS can help policymakers at regional and national levels in the Ministry of Health, in- 

form them of the policy's design and choice, forecast the future, monitor policy imple- 

mentation, and evaluate the policy impact (Kintamo 2020:1). 

 

This study intends to close the gap in the utilization of the HMIS for evidence-based de- 

cision-making for maternal healthcare. As discussed in the literature, Ethiopia is imple- 

menting sufficient routine maternal health indicators collected from healthcare facilities 

monthly. The challenges highlighted, show a need to develop effective mechanisms for 
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data-driven decisions. The study focused on the perceptions of physicians, midwives 

and nurses of the HMIS functionality and how these perceptions influenced the genera- 

tion and utilization of data for planning and decision-making at the facility level. 

 
2.7 SUMMARY 

 

The reviewed literature identified the different components of the health information sys- 

tem, mainly the Health Management Information System (HMIS) and Routine Health 

Information System. The significance of evaluating the HMIS, especially in Low and 

Middle-income countries, is highlighted. Factors influencing data-driven decisions were 

described. The literature review enhanced the development of a more precise research 

methodology. 

 

The next chapter presents the research methodology relevant to the subject of the 

study. 
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CHAPTER THREE: RESEARCH METHODOLOGY 

 
3.1 INTRODUCTION 

 

This chapter describes the three phases of the research methodology adopted in this 

study. This study aimed to evaluate the utilization of the HMIS for data-driven decisions 

in maternal healthcare in Addis Ababa. The chapter includes the research design and 

methods for the three phases. The validity and reliability of the instrument, including the 

trustworthiness and ethical issues, are also described. 

 
3.2 RESEARCH OBJECTIVES 

 

Phase I: The objectives of the study were: 
 

 To examine healthcare professionals’ perceptions of HIS quality, information quality, 

service quality, data driven practices, usefulness and net benefits in managing ma- 

ternal health care. 

 

 To describe the relationship between HMIS design, information quality, service quali- 

ty, user satisfaction and net benefits and data-driven decisions. 

Phase II: Qualitative Objectives: 

 To explore and describe healthcare professionals’ information needs and experi- 

ences of data management processes.

 To explore how healthcare professionals use HMIS to generate information that 

support decisions in maternal healthcare.

 To identify barriers and opportunities for strengthening HMIS for maternal 

healthcare.

Phase III Objective: 

 To integrate the quantitative and qualitative findings and provide evidence for the 

proposed strategies for improved data-driven decisions.
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3.3 RESEARCH DESIGN 

 

Creswell (2014:41) defines a research design as a framework for conducting a study, 

aimed at optimizing control over variable that could impact on the validity of the findings. 

The logistical aspects of the entire study process are detailed in a research design 

(Kumar 2011:101). Furthermore, a research design is a comprehensive strategy for ad- 

dressing the issues raised by the research and finding solutions to the problems under 

investigation (Neuman 2014:165). A research design also includes planning the data 

collection and analysis process. It serves as a strategic framework that outlines how the 

study will be carried out to address the research objectives and answer the questions 

(Creswell & Creswell 2018:60). 

 

In this study, an explanatory, sequential mixed-method research design was adopted to 

address different research objectives. This approach allowed for a comprehensive ex- 

ploration of trends and personal perspectives, as well as the revelation of relationships 

among variables. Mixed–methods research provides a complete understanding for 

health researchers, especially those interested in possibly combining qualitative and 

quantitative methods (triangulation) (Creswell 2014:32). The complexity of the numer- 

ous variables affecting health is most likely the cause for triangulation. Consequently, it 

recognizes the advantages of both qualitative and quantitative research methods. Addi- 

tionally, considering the nature of this study, it became important to use the benefits 

both approaches could provide to address the research question and objectives 

(Dawadi, Shrestha & Giri 2021:27). 

 

Mixed methods research uses methods and philosophy that attempt to fit together the 

insights provided by quantitative and qualitative techniques to understand better how 

HMIS is used in maternal health settings to make data-driven decisions. This approach 

aligned well with the pragmatist paradigm adopted in this study. Pragmatism values the 

use of subjective and objective knowledge, allowing researchers to have a pluralistic 

stance in collecting various types of data to answer the research questions (Dawadi et 

al. 2021:26). 
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Explanatory sequential mixed methods is one of the main mixed methods designs 

where researchers perform quantitative research first, analyse the results, and then 

build on the results to provide a more detailed explanation using qualitative research 

(Creswell 2014:44). 

This study was conducted in three phases, that started with collection and analysis of 

quantitative data, followed by collection and analysis of qualitative data. Phase one in- 

volved quantitative methods to obtain an understanding of healthcare professionals’ 

perceptions of HIS quality, information quality, service quality, data-driven practices, 

usefulness and net benefits in managing maternal health care and to describe the rela- 

tionship between HMIS design, information quality, service quality, user satisfaction and 

net benefits and data-driven decisions, in this case, the HMIS. Data were collected from 

a large group, increasing the possibility of generalizability. 

 

In the second phase, the more focus was on the utilization of HMIS. Therefore, qualita- 

tive methods were adopted to obtain an in-depth understanding of healthcare profes- 

sionals’ information needs, their experiences of data management processes, and how 

they utilized HMIS to generate information that supported decisions in maternal 

healthcare and identify barriers and opportunities for strengthening HMIS for maternal 

healthcare. This method allowed the researcher to respect the participants’ perspectives 

and gain a deeper understanding of the utilization of HMIS at the facility level. 

 

Phase three involved the integration of the quantitative and qualitative findings to pro- 

vide evidence for the proposed strategies for improved data-driven decisions. 

 

The qualitative data complemented the initial quantitative data and was given more 

weighting, as this study emphasised the utilization of HMIS. Data from the qualitative 

phase served as a foundation to elaborate upon and provide context for the data ac- 

quired from the quantitative phase. Integration of both data sets occurred during the in- 

terpretation phase. The advantage of the sequential explanatory design is that it ena- 

bles the study's two phases to build upon one another throughout two distinct, basically 

identifiable stages (Creswell & Creswell 2018:63). 
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HMIS has different names and is sometimes used interchangeably with Routine Health 

Information Systems. Its complex nature necessitated the use of mixed-method re- 

search to triangulate data sources and merge data. Using a mixed-method research 

design in this study supported the identification of factors influencing the utilization of 

the Health Management Information System for data-driven decisions in maternal 

healthcare. 

 

3.3.1 Quantitative approach (Phase 1) 

 
In this study, a quantitative method was used to determine the views and perceptions of 

healthcare professionals toward the Health Management Information System. Quantita- 

tive research questions determine the relationship between variables of interest to the 

researcher, often employed in survey studies. On the other hand, quantitative hypothe- 

ses are predictions made by the researcher about the anticipated outcomes among var- 

iables. These hypotheses involve numeric estimates of population values based on data 

collected from samples, and the investigator draws inferences (Creswell 2014:32). 

 

Quantitative research is defined as an organized, formal, and objective procedure that 

uses numerical data to provide a solution to a research question. Quantitative evidence 

is gathered utilizing structured techniques to gather the necessary data following a pre- 

determined strategy. It is carried out to characterize variables, determine how variables 

relate to one another, and assess the impact of an intervention. Quantitative research 

uses formal measures and strict control to reduce bias and increase validity (Creswell & 

Creswell 2018:242). 

 

A quantitative approach was selected to determine the perceptions of the general health 

information system participants, including HMIS. A few variables that measured the uti- 

lization of the HMIS for data-driven decision-making in maternal healthcare were includ- 

ed. It was the appropriate approach to assessing numerical data and analysing statis- 

tics. A structured data collection tool, which in this case was a questionnaire, was used. 

 

Central to quantitative research is measurement, it forms the essential connection be- 
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tween scientific results and mathematical representation of relationships. This encom- 

passes tasks such as estimating the average impact of independent variables between 

various constructs outlined within the theoretical framework guiding the study. Moreo- 

ver, measurement facilitates the clarification of the accurate effect of independent vari- 

ables by controlling for the influence of confounding variables (Agoston, Boncz, Csakva- 

ri, Endrei, et al. 2015:22). The authors furthermore, posit that the quantitative ap- 

proach enables researchers to maintain objectivity by utilizing pre-determined, struc- 

tured techniques that include use of statistical power to enhance generalizability. 

 

3.3.2 Qualitative approach (Phase 2) 

 
Qualitative research represents an approach aimed at investigating and comprehending 

the significance individuals or groups assign to a social or human issue. Data collection 

often occurs within the participants' natural environment, and the subsequent data anal- 

ysis progresses inductively, deriving insights from specific to principal themes. The re- 

searcher assumes the responsibility of interpreting the significance embedded within the 

data. Consequently, the resultant written report typically reveals a flexible structure 

(Creswell 2014:51). 

 

According to Polit and Beck (2017:655), qualitative research methods offer substantial 

benefits to scholars investigating healthcare and health services. These approaches fa- 

cilitate access to both laypersons' and professionals' health beliefs, perceptions, and 

attitudes, providing comprehensive descriptions that may serve as foundational ele- 

ments for subsequent quantitative investigations and findings. In the current study, 

quantitative data were initially collected and analyzed, with relevant findings identified. 

Subsequently, qualitative data collection and analysis were undertaken, culminating in 

the integration and interpretation of combined findings. Building upon this framework, a 

qualitative research methodology was adopted to further examine the utilization of the 

Health Management Information System (HMIS) for data-driven decision-making and to 

identify factors associated with the successful implementation of HMIS in maternal 

healthcare. 
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Qualitative research allows collection of rich narrative data. It is grounded in constructiv- 

ist traditions, which focus on human complexity and the capacity of individuals to shape 

and construct own experiences. Constructivists portray those aspects as a whole within 

the context of the individuals who are experiencing them. They concentrate on the 

unique, holistic, and dynamic aspects of the human experience. The researcher gained 

knowledge by figuring out what was known and how it was known (Dawadi et al. 

2021:33). 

 

According to Polit and Beck (2017:714), the goal of qualitative research is to extract 

meaning and experiences from participants' own spoken or written words. Rather than 

attempting to forecast human behavior, the views and values of the participants regard- 

ing the event are recognized, explained, and comprehended. Furthermore, it centers on 

interpreting events within their contexts in order to make sense of the interpretations 

that individuals assign to the phenomenon. It works best when collecting information 

about certain populations' beliefs, attitudes, and behaviors. Qualitative research is de- 

rived from language data rather than numerical data, which needs statistical analysis. 

This study employed thematic analysis. Instead of looking at reality from the outside, the 

researcher examines it from the inside and chooses a small sample to address the re- 

search question (Grove & Gray 2019:117). 

 

The rationale for conducting the qualitative phase stemmed from the imperative to 

comprehensively understand and explicate the outcomes derived from the quantita- 

tive phase. Furthermore, it aimed to facilitate the interpretation of the interrelation- 

ships among the identified findings (Creswell 2014:274). The researcher used focus 

group interviews to explore the utilization of HMIS and ways to improve the HMIS for 

maternal healthcare from the perspectives of senior healthcare professionals at their 

workplace (Grove & Gray 2019:32). 

 

3.3.3 Phase 3: Quantitative and qualitative data Integration 

 
Cresswell and Plano Clark (2018:38) describe mixed-method research as a form of in- 

quiry wherein quantitative and qualitative research techniques, methodologies, and ap- 
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proaches are merged within a singular study. This methodology transcends mere data 

collection in both quantitative and qualitative realms; instead, it involves the integration, 

association, of data at various stages of the research process. Quantitative and qualita- 

tive research methods are combined at certain points or stages during the research 

process (Creswell & Creswell 2018:347). Mixed-method research enables integration at 

some point in the process. A conclusion drawn from combining inferences drawn from 

the findings of the qualitative and quantitative strands of a mixed-method study is a me- 

ta-inference (Polit & Beck 2017:811). 

 

The results were integrated and presented in a joint display. The integration took place 

at the interpretation level, to achieve complementarity and comprehensiveness in the 

results. The overall goal was to provide a clearer understanding of how HMIS was per- 

ceived and subsequently used for data-driven decisions in maternal healthcare. 

 

3.3.3.1 The Delphi Technique 

 

For this study, a Delphi technique was employed to formulate and authenticate strate- 

gies aimed at enhancing data-driven decision-making processes. Within the realm of 

healthcare research, the Delphi technique has been widely utilized to solicit and vali- 

date expert opinions individually, thereby generating viable interventions character- 

ized by a substantial consensus to address particular issues (Ab-Latif, Dahlan, Mulud 

& Mat-Nor 2017:89). This approach is commonly used to collect information from a 

panel of experts, facilitating the development of targeted intervention for real-world 

issues through a process of consensus building using iterative reviews (Avella 

2016:306). Furthermore, to achieve rigorous research standards, this technique in- 

corporates an aggregation of expert opinions using the Likert scale (Avella 2016:309). 

 

This study utilized the modified Delphi technique, which involved some modifications to 

meet particular demands or circumstances while maintaining the fundamental princi- 

ples. It included iterative rounds of data collection and feedback and various modes of 

communication. Certain variations of the modified Delphi technique may exhibit in- 

creased transparency concerning participant identities. To improve information ex- 
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change, the modified approach might include supplementary techniques like in-person 

meetings, structured interviews and workshops, and the survey-based approach 

(Keeney, Hasson & McKenna 2011:70; Nasa, Jain & Juneja 2021:117). 

 

The rationale underlying the adoption of this technique was based on the conviction that 

the collective insights of health professionals pertaining to the utilization of the Health 

Management Information System (HMIS), the prevailing culture of information use, and 

evidence from experts held greater validity compared to the researcher's individual per- 

spective. The modified Delphi technique was deemed suitable for this investigation as it 

facilitated the attainment of consensus regarding the optimal strategies for enhancing 

HMIS utilization. To formulate initial strategies, the study's findings and pertinent litera- 

ture pertaining to HMIS utilization and data-driven decision-making in maternal 

healthcare was reviewed. Subsequently, experts were engaged in two Delphi rounds to 

solicit their opinions on the draft strategies. 

 

3.4 STUDY SETTING 

 
The study setting is the actual location where the data was collected (Polit & Beck 

2017:709). The research was conducted in public hospitals in Addis Ababa. The city is 

divided into ten sub-cities and 100 kebeles (the lowest-level administrative unit in the 

city). There are twelve (12) public hospitals in the city. The study was conducted in six 

selected public hospitals. The six public hospitals are tertiary hospitals offering compre- 

hensive curative and tertiary care, including maternal healthcare services, and they use 

the Health Management Information System. All these facilities fall under the admin- 

istration of the Addis Ababa City Health Bureau. Collecting data at health facilities with a 

higher demand for maternal healthcare service and data use for local decision-making 

was imperative. 
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Figure 3.1: Map of the study area: Addis Ababa City Administration. 

 

3.5 RESEARCH METHODS FOR PHASE ONE (QUANTITATIVE) 

 

Research methods refer to the techniques used in research that include data collection, 

compilation, analysis, and interpretation that researchers design for their studies. Quan- 

titative research methods are strategies for gathering, organizing, assessing, and inter- 

preting data relevant to a research question that can be statistically quantified, evaluat- 

ing the hypothesis, assessing the relationship between variables, and analyzing trends 

in data. These methods, which are widely used, focus on using statistical analysis and 

numerical data to make conclusions (Creswell & Creswell 2018:241). 

 

The quantitative part of the mixed-methods study was intended to measure objective 

facts and show the trends of the key variables in relation to perceived system quality, 

service quality, information quality, data-driven decisions, user satisfaction and net ben- 

efits. These variables were measured; trends were presented using descriptive statis- 

tics. Inferential statistics were used to assess the relationships between them. 
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3.5.1 Population 

 
The research population population encompasses individuals or entities that are of in- 

terest to the researchers for the purpose of generalizing the findings of the study. This 

population can be construed as the aggregate number of units, including individuals, 

organizations, events, objects, or items, from which samples are selected for measure- 

ment and analysis (Grove & Gray 2019:293). 

 

The general population contains the largest number of individual who possess certain 

key features. The target population is more refined than the general population 

(Creswell 2014:204). To answer the research questions, all healthcare professionals 

(physicians, nurses and midwives) working in maternal health departments at selected 

healthcare facilities constituted the population of this study. 

 

3.5.2 Sampling 

 
Sampling is the process of selecting a group of subjects, such as persons or other ele- 

ments, to carry out research. A sampling strategy or plan defines the selection process, 

and the sample defines the chosen population (or components). Representativeness is 

emphasized in quantitative studies (Grove & Gray 2019:293). 

 

This study adopted a probability, multistage and stratified sampling technique to select 

participants from different areas and ensure proportional representation. Probability 

sampling is a method of selecting samples from a larger population in such a way that 

each member has a known and non-zero chance of being selected in the sample (Polit 

& Beck 2017:376). Probability sampling is widely used in quantitative studies because it 

provides reliable and valid estimates of the population parameters. It was appropriate 

for this study to enable selection of a representative sample of physicians, midwives 

and nurses to enhance the accuracy of study findings. 

 

The sampling criteria were based on the research problem, purpose, and objectives 

(Polit & Beck 2017:381). 
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3.5.2.1 Eligibility criteria 

 
The eligibility criteria cover every attribute a subject or element must possess in order to 

be selected for the sample (Grove & Gray 2019:294). 

 

To qualify for inclusion in this study, a healthcare professional had to meet the following 

criteria: 

 

• A healthcare professional working in the maternal health department. 

 
• Functioning as a physician, midwife or nurse. 

 
• A permanent employee of the hospital. 

 
• Having more than one year of experience with the HMIS. 

 
3.5.2.2 Exclusion criteria 

 
Exclusion criteria are defined as all the traits that have the potential to exclude the per- 

son or someone from the target population (Grove & Gray 2019:295). 

 

the exclusion criteria: 

 
• Newly appointed healthcare professionals with less than a year in the health facility 

were excluded. 

3.5.3 Sampling procedure 

 
In this study, the following procedures were used to select the sample of participants: 

 
Multistage cluster and stratified sampling were used by dividing the population into mu- 

tually exclusive and exhaustive groups. The population was divided into clusters, based 

on geographical areas. Twelve (12) public hospitals in Addis Ababa were clustered ac- 

cording to area, and six (6) hospitals were selected by simple random sampling. The 

strata of physicians, midwives and nurses were created and random sampling was per- 



63  

formed within each stratum to select a proportional sample as recommended by (Polit & 

Beck 2017:376). 

 

The researcher enlisted the support of the human resources officer at designated public 

hospitals within the Addis Ababa city administration, who provided a comprehensive 

roster of healthcare professionals categorized according to their respective specialties 

and the corresponding staffing levels at each facility. The researcher requested each 

healthcare professional's daily attendance record on the day of data collection in order 

to build the sample frame (Polit & Beck 2017:373). Healthcare professionals were ran- 

domly selected according to their disciplines as physicians, nurses and midwives. A to- 

tal of 423 study participants were selected from the six health facilities, using the formu- 

la for single population proportion based on the following assumptions: to obtain the 

maximum sample size, a margin of error of 5%, a confidence interval of 95% assumed 

(Za/2 = 1.96), and 10% contingency for non-response was used to calculate the sample 

size. Participants were proportionally selected from each selected hospital to ensure 

true representativeness. 

 

Proportional allocation sets the sample size in each stratum proportionally equal to the 

number of sampling units in the stratum. The formula for proportion allocation was as 

follows (Yetwale, Tigstu, Biyazin, Fenta, et al. 2023:2): 

 

n i = Ni x n 

N 

n i = sample size for stratum (physicians, nurses and midwives) 

Ni = population size of the stratum 

N = total population size 
 

n = total desired sample size 

 
Note: n (total sample size) = 423, N (total population size) = 3200, Ni (Population size of 

stratum physician, nurses or midwives respectively) = 681,1195, and 1324. 
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z 2 p(1  p) 

n  1 / 2  

d 2 = 423 
 
 

The method was chosen due to its inherent property of providing every potential partici- 

pant with an equitable and independent opportunity to participate in the study. Random 

sampling allowed the researcher to recruit a representative sample to provide a solid 

foundation for statistical analysis and to reduce sampling error (Brink et al. 2018:119). 

 

3.5.4 Data collection approach and method 

 
Data collection involves the systematic collection of information that directly addresses 

the goals, specific objectives, or research questions of the study (Johnson & Christen- 

sen 2014:313). 

 

Data were collected through a carefully structured questionnaire, developed with in- 

sights from literature, theoretical framework and aligned with objectives of the study 

(Creswell 2014:274). The questionnaire was the most appropriate technique for this 

study because it is useful for eliciting factual information or seeking the opinions and in- 

tentions of relatively large numbers of subjects in a relatively short space of time (Kumar 

2011:144). 

 

A questionnaire serves as a structured document comprising questions and statements 

designed to elicit information through written responses. This data is then analyzed for 

further examination and interpretation (Delport & Roestenburg 2017:188). Employing a 

questionnaire facilitated collection of factual insights regarding participants' perceptions, 

experiences, and perspectives concerning the utilization of Health Management Infor- 

mation Systems (HMIS) for data-driven decision-making within the realm of maternal 

healthcare. 

 

The utilization of questionnaires proved to be cost-effective, as it allowed the researcher 

to efficiently gather data from a sizable sample within a constrained timeframe. Fur- 

thermore, the questionnaire design ensured the anonymity of participants, as no per- 
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sonally identifying information was solicited, thereby encouraging a high response rate 

(Polit & Beck 2017:401). 

 

 Development and testing of the questionnaire 

 
The instrument contained closed-ended questions in a Likert scale format. The first part 

of the questions contained the socio-demographic characteristic, and the second part 

contained technical questions that addressed the study objectives and key variables on 

perceptions of the HMIS design and quality, the net benefits and general satisfaction 

with the system in the generation of useful data that could be used for maternal 

healthcare. The questionnaire was in English since it is the medium of communication in 

healthcare facilities, and participants involved in the study were physicians, nurses, and 

midwives capable of responding in English. 

 

Pre-testing is a crucial methodological step aimed at immediate error detection and re- 

finement, thereby enhancing both the face and content validity of the questionnaire. Ad- 

ditionally, pre-testing aids in assessing the anticipated duration necessary for complet- 

ing the questionnaire (Delport & Roestenburg 2017:195; Polit & Beck 2017:392). Pre- 

testing was conducted and participants’ comments and input were used to revise the 

questionnaire. 

 

 Structure of the questionnaire 

The questionnaire was made up of six sections (see Annexure F): 

 
 Section A: Background information. The background information included the partic- 

ipants’ gender, age, level of education, field of specialization and role in the HIS in 

healthcare facility, data collection/reporting used, data source used in the healthcare 

facilities and monitoring and evaluation system in place. 

 Section B: This section assessed healthcare professionals' perceptions of the quality 

of information produced by the HMIS. 
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 Section C: This section assessed system quality, which refers to the desirable char- 

acteristics of the Health Management Information System, such as perceived ease 

of use, functionality and quality of data generated by the system. 

 Section D: This section assessed service quality, which refers to the technical sup- 

port, network status and organisational culture of health information used by 

healthcare professionals working in a maternal health department. 

 Section E: This section assessed healthcare professionals’ views regarding data- 

driven decisions, which indicates the availability of quality data and use of routine 

health data for managing maternal healthcare (detecting disease patterns, evalua- 

tion, monitoring of the performance, planning of services and allocation of re- 

sources). 

 Section F: This section assessed user satisfaction and net benefits, which indicates 

user satisfaction when utilizing the Health Information System. Net benefits refer to 

the point where an information system contributes to the success of users. 

 

3.5.5 Data collection and management process 

 
The Health Studies Research and Ethics Committee of UNISA provided permission to 

conduct the study, Annexure B. Subsequently, the survey initiation was relied on the re- 

ceipt of approval from the Addis Ababa City Administration Health Bureau, as indicated 

in Annexure D. Data was collected through a self-administered questionnaire to deter- 

mine the utilization of the HMIS in maternal healthcare. Three data collectors with a di- 

ploma in health background assisted with data collection. Training on ethical issues in 

research data collection was given over two days. The researcher closely supervised 

the data collection process. Participants were informed about the study purpose and ob- 

jectives and provided with a consent form explaining their rights to voluntary participa- 

tion Annexure E. Subsequently, individuals who returned the informed consent were 

provided with a questionnaire to complete. The questionnaire was hand-delivered to the 

participants and collected after completion. The questionnaire instructions were simple 

and clear (Kumar 2011:140). The completed questionnaires were kept secure, and an- 

onymity was ensured. 
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3.5.6 Data analysis 

 
Data analysis involves categorizing, organising, and summarizing the data in a way that 

provides meaningful insights (Brink et al. 2018:165). The selection of statistical methods 

was guided by the research objectives and questions. The researcher developed a 

template scheme for data entry, incorporating pre-testing to ensure accuracy in ranges 

and missing data. The entry system permitted the input of permissible values, with the 

data from 20 questionnaires serving as the initial dataset (own experience). 

 

Data was exported from the questionnaires into Epi info 7 and then exported to Excel 

format. The researcher validated and analyzed the data utilizing the Statistical Package 

for the Social Sciences (SPSS) software, version 28. The analysis encompassed both 

descriptive and inferential statistical techniques (Polit & Beck 2017:512). 

 

The utilization of statistics, including frequency distributions and measures of central 

tendency, facilitated the organization of data in a manner conducive to deriving meaning 

and promoting comprehension. These statistical methods were instrumental in summa- 

rizing the findings within the descriptive statistical analysis (Grove & Gray 2019:378). 

Descriptive analysis was conducted for all independent and dependent variables in this 

study. The study was conducted on 423 participants with a 100% response rate, and 

there was no missing data. 

By examining a sample of the population, inferential statistics analysis can also be used 

to test for associations between variables in the population or to provide a quantitative 

description of its trends, attitudes, and opinions (Polit & Beck 2017:512). In this study, it 

was used to answer the research question: What is the relationship between HMIS de- 

sign, information quality, service quality, user satisfaction and net benefits and data 

driven decisions? 

The reliability test was used on the total sample to measure the questionnaire's internal 

consistency. Cronbach's alpha is a trustworthy measure of how similar a set of things is 

to one another. It's particularly useful when there are multiple items intended to evaluate 

the same underlying construct. By calculating Cronbach's alpha, the researcher can de- 

termine how consistent the questionnaire items are in assessing the pertinent concept. 
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A high alpha value indicates that the items consistently measure the same underlying 

construct (regarded as acceptable if more than 0.70). Ensuring the reliability of the 

questionnaire and the capability to generalize the results to a larger group. To sum up, 

the researcher employed Cronbach's alpha to evaluate the questionnaire's internal con- 

sistency and make sure that every participant in the group was reliably assessed using 

the targeted construct (Creswell & Creswell 2018:251). 

 
The inter-item and corrected item-total correlations were measured to guarantee the ro- 

bustness, reliability and significance of the study findings (Polit & Beck 2017:491). The 

Chi-square test of independence was performed to ascertain whether there was a sig- 

nificant correlation between categorical variables. A statistically significant association 

was set at a p-value of less than 0.05, which implies that the variables are probably reli- 

ant on one another. Moreover, the degree of association between the two categorical 

variables was assessed using Cramer's V. It is a normalized measure with a range of 0 

to 1, where 1 represents an ideal association, and 0 represents no association at all 

(Daniel & Cross 2013:654; Creswell & Creswell 2018:256). 

 

3.5.7 Validity and reliability 

 
The importance of the validity and reliability of the instrument and findings, to ensure the 

study's quality is emphasized. A study's validity is determined by how well-founded and 

bias-free its conclusions are (Grove & Gray 2019:253). Reliability refers to the accuracy 

and consistency of the collected data. It demonstrates that the researcher can reliably 

generate the same results using the same techniques Kumar (2011:168). As a result, 

an accurate and reliable tool is critical. This study evaluated the validity and reliability of 

the data collection tools to establish the quality of results obtained. 

 

3.5.7.1 Validity of data collection instrument and study 

 
An instrument's validity suggests that it effectively measures the intended variables. Ad- 

ditionally, validity is characterized by the extent to which the researcher accurately 

measures the target constructs and approximates the truthfulness of the outcomes. Va- 
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lidity also means the degree to which the measurement accurately captures the true es- 

sence of the concept under investigation (Kumar 2011:350). 

 

Construct validity: A construct represents a group of related behaviours to create an 

image. The researcher has taken the actions listed below to guarantee robust construct 

validity. Both corrected item-total correlations and inter-item correlations were per- 

formed. The researcher ensured that construct validity guarantees that the intended trait 

or characteristic is accurately assessed, yielding meaningful results (Grove & Gray 

2019:253). 

 

Construct validity also refers to how well the instrument tests the theory or hypothesis it 

is supposed to measure. Convergent validity, one of the construct validity components, 

stipulates that the measure (Construct) needs to be associated with comparable varia- 

bles. Therefore, construct validity was ensured to measure the questionnaire's capacity 

to evaluate the concept it was designed to evaluate (Bruce, Pope & Stanistreet 

2008:166). 

 

Face validity is a type of validity that assesses whether a measurement appears, at 

face value, to be an appropriate and reasonable measure of a particular concept. It is a 

subjective judgment based on how the measurement seems to align with the underlying 

theoretical construct or concept it is intended to measure. It is a subjective assessment 

evaluated by experts who provide feedback (Grove & Gray 2019:567). In addition, face 

validity requires that the measuring instrument is representative of all aspects of the 

construct. A logical relationship between the questionnaire items and the study objec- 

tives is of paramount importance. Each question on the research instrument had a logi- 

cal link with the study objectives. The researcher ensured that each item was related to 

the objectives and verified that they encompassed the entire scope of the concepts in 

the theoretical framework and operationalized definitions. In addition, each component 

was proportionally and appropriately represented in the scale. 

 

Content validity refers to the extent to which the items within the data collection tool 

are deemed appropriate for measuring the intended construct and adequately represent 
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the scale of the construct domain (Grove & Gray 2019:567). To ensure content validity, 

the researcher involved subject matter experts to review the tool. To ensure face validi- 

ty, experts such as the Health Information System senior experts, a Biostatistician and 

the supervisor assessed the content validity of the questionnaire and were asked to 

judge whether the items in the instrument were aligned with the study objectives (Kumar 

2011:167). Items on the questionnaire were informed by the literature and the research 

objectives. 

 

Internal Validity refers to the degree to which the design of the study and methods al- 

low for accurate conclusions about cause and effect between variables. The researcher 

utilized several techniques to control for potential confounding variables and biases. 

These included careful design of the study, randomization and standardized techniques 

and data triangulation (Creswell & Creswell 2018:332). 

 

Patino and Ferreira (2018:183) define internal validity as the degree to which a study's 

planning, execution, and analysis reduce bias and permit the drawing of conclusions. 

Results from a study with a high degree of internal validity are more likely to be accurate 

and trustworthy when applied to similar study populations. The researcher took several 

critical measures to ensure the internal validity of the research. Initially, the researcher 

confirmed the validity and reliability of the data collection instruments before commenc- 

ing field data collection. Additionally, the researcher closely monitored the data collec- 

tion process and verified the completeness of the data set. 

 

External validity pertains to the degree to which research findings can be generalized 

or applied to other settings, populations and times (Creswell & Creswell 2018:281). The 

study considered the following issues to ensure validity: (1) to avoid selection bias, a 

multi-stage, cluster and stratified random sampling technique was used to mitigate this 

risk. (2) clear inclusion and exclusion criteria were applied. (3) A representative sample 

size (n = 423) ensured external validity. 
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3.5.7.2 Reliability of data collection instrument 

 
It denotes the consistency observed across a sequence of measurements. The re- 

searcher formulates the items within a questionnaire in a manner that ensures uniformi- 

ty or reliability (Pandey & Pandey 2015:70). 

 
According to Polit and Beck (2017:241), reliability is characterized by the tool that pro- 

duces consistent and stable results over time, along with the researcher's ability to col- 

lect accurate data. A reliable tool will produce consistent results when utilized under 

similar conditions and across different occasions (Polit & Beck 2017:886). 

 

The questionnaires were pre-tested in one healthcare facility on twenty (20) study par- 

ticipants, and the suggestions of the participants were taken into account throughout the 

tool review process, which took place prior to the full distribution of the questionnaires. 

 

3.5.7.2.1 Internal consistency 

 
This term refers to the extent to which each item on an instrument measures a specific 

construct (Neuman 2014:467). The internal consistency of the research instrument’s 

items was assessed utilizing Cronbach’s alpha criterion. Cronbach's alpha is a statistical 

measure employed to describe the extent to which different questionnaire items meas- 

ure the same underlying construct (Creswell & Creswell 2018:251). It can also be de- 

fined as a coefficient that assesses the degree of correlation between participants' pro- 

files of questionnaire responses in order to determine how well participants answered 

the questions. It is employed when questions are assessed using internal scales, such 

as five-point Likert scales (Johnson & Christensen 2014:241). 

 

The purpose of the scale reliability test was to ascertain, through statistical means, how 

well the selected set of survey items represented a single, one-dimensional, latent con- 

cept. Additionally, Cronbach's alpha coefficient was calculated to determine how likely it 

was that participants would provide identical answers if they were asked the same 

questions repeatedly in circumstances that were similar. The scale reliability findings for 

the five dimensions of the study instrument, both disaggregate and overall scale, are 
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shown. The five dimensions included ‘Quality of the information produced from the 

HMIS’, ‘System quality’, ‘Service quality’, ‘Data-driven decisions’ and ‘User satisfaction 

and net benefits. 

 

Table 3.1: Scale reliability of the research instrument’s items 
 
 

Dimension Items No. of Items 
Cronbach’s 

alpha 

 

Information quality 

 

B109.Appropriate processes are 
used for data management process- 
es. 
B110.Resources for data collection 
and reporting are adequate. 
B111.Staff are well-trained in data 
collection processes. 
B112.There is a strategy in place 
that controls the quality of collected 
data. 
B113. Information I get from the sys- 
tem is accurate. 
B114.Information from the system is 
relevant to my work. 
B115.Information provided by the 
system is sufficient. 
B116.The system produces infor- 
mation on time. 
B117.Information is up to date and 
clearly understood. 
B118.The maternal health data is 
recorded immediately after each 
visit. 
B119.Feedback is given regularly 
from higher levels of management. 

 

11 
 

0.876 

 

System quality 

C120.The system’s response is fast. 
C121.The system is friendly to the 
users. 
C122.Changes in the system can be 
easily implemented without affecting 
performance. 
C123.The system can be custom- 
ized to local context. 
C124.HMIS is convenient for users. 
C125.Use of terminology throughout 
the system is consistent. 
C126.The system has the capacity 
to accommodate changes for a 
number of users. 
C127.The system has adequate fea- 
tures and capabilities to accommo- 
date future changes. 

 

15 
 

0.942 
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Dimension Items No. of Items 
Cronbach’s 

alpha 
 C128.The system features are well- 

integrated to support data manage- 
ment. 
C129.The system gives critical sig- 
nals for errors during data collec- 
tion/processing. 
C130.The system is well integrated 
into other healthcare processes. 
System provides comprehensive 
data about: 
C131.Utilization of various maternal 
services. 
C132.Provision of services. 
C133.Coverage of specific indica- 
tors. 
C134.Equipment status and availa- 
bility. 

  

 

Service quality 

C135.Technical support is adequate. 
C136.The IT staff respond to my 
needs on time. 
C137.A metadata dictionary pro- 
vides comprehensive definitions 
about the data. 
C138.Computers are available to 
support data management process- 
es. 
C139.I have access to ongoing 
HMIS training. 
C140.The training adequately ad- 
dresses my information manage- 
ment tasks. 
C141.The network/HIS infrastructure 
is well-developed. 
C142.The inter-connection among 
HIS devices is fully functional. 
C143.ICT systems support continuity 
of patient care. 
C144.Internet is consistently availa- 
ble in maternal health departments. 
C145.Strategy/policy on roles and 
responsibilities related to evidence- 
based decision-making is clear. 
C146.There is a unit / office as- 
signed specifically to Health Man- 
agement Information System. 
C147.The HMIS unit has an inte- 
grated data warehouse containing 
data from routine health service de- 
livery. 
C148.The reporting utility is accessi- 
ble to various user audiences. 

 

14 
 

0.922 

Data-driven deci- D149.Health facility leaders promote 15 0.949 
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Dimension Items No. of Items 
Cronbach’s 

alpha 

sions a culture of information use. 
D150.There is an incentive system 
for information use in your health 
facility. 
D151.The HIS Policy promotes data- 
driven decision-making. 
D152.Health facility leaders use in- 
formation to predict future trends 
and planning. 
D153.Data-driven decisions support 
Continuous quality Improvement. 
D154.Clinical data are used routinely 
to monitor maternal patient care and 
outcomes. 
D155.Maternal health indicators are 
clear. 
D156.Multidisciplinary professionals 
conduct periodic indicator assess- 
ments. 
D157.HMIS summary reports are 
distributed regularly to all relevant 
departments. 
D158.Data are used for identifying 
gaps and setting targets for maternal 
healthcare. 
D159.Health facility managers use 
data to improve Infrastructure. 
D160.Reporting to higher levels on- 
ly. 
D161.Giving feedback to other us- 
ers. 
D162.Allocating essential resources 
according to specific needs. 
D163.Information is used for profiling 
maternal morbidity and mortality. 

  

 

User satisfaction 
and net benefits 

E164.Overall, I am satisfied with the 
design of the system. 
E165.The system meets require- 
ments for my data management 
tasks. 
E166.I can retrieve maternal health 
information easily. 
E167.The health facility has a com- 
puter-based information system for 
maternal health indicators. 
E168. Using the HMIS system en- 
ables tasks to be accomplished fast- 
er. 
E169.The HMIS system provides 
reports that are exactly needed. 
E170.My work has improved since 
using HMIS. 

 

9 
 

0.926 
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Dimension Items No. of Items 
Cronbach’s 

alpha 
 E171.Using HMIS improves the 

quality of maternal healthcare. 
E172.Online Communication with 
other health service providers has 
greatly improved. 

  

Overall scale reliability 64 0.923 
 
 
 

For the 64 items in the instrument, a Cronbach's alpha coefficient value of 0.923 was 

obtained. The score was higher than the required minimum of 0.7 in order to be deemed 

acceptable (Grove & Gray 2019:379). 

 
3.6 RESEARCH METHODS FOR PHASE TWO (QUALITATIVE) 

 

3.6.1 Population 

 
The senior healthcare professionals working in the maternal healthcare department 

were the target population during this phase. They were responsible for the use of in- 

formation and evidence-based decision-making. Any person who fits the sampling crite- 

ria is the target population about which the researcher wants to make generalizations 

(Polit & Beck 2017: 908). 

 

3.6.2 Sampling 

 
The process of choosing a sample of individuals to represent the entire population is 

sampling (Johnson & Christensen 2014:343). A non-probability purposive sampling us- 

ing maximum variation was adopted because the study intended to include different pro- 

fessionals with varying roles. The researcher selected participants based on their 

knowledge and experience in the hospital context and the HMIS (Brink et al. 2018:124). 

Non-probability sampling is a technique in which the sample is not chosen randomly. 

The researcher selects samples based on the subjective judgment based on certain cri- 

teria. This sampling method depends heavily on the expertise of the researchers (Grove 

& Gray 2019:317) 
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The sample included senior healthcare professionals in the maternal health department 

because they were responsible for data management and used the information for deci- 

sion-making in the facility. Healthcare professionals from the Phase One segment 

(nested sample) were recruited for the focus group interview (FGI) to explore and de- 

scribe healthcare professionals’ information needs and experiences of data manage- 

ment processes and how healthcare professionals used HMIS to generate information 

that supports decisions in maternal healthcare and identify barriers and opportunities for 

strengthening HMIS for maternal healthcare for data-driven decision-making (Creswell 

2014:274). 

 

In this case, participants in the qualitative strand were a subset of the participants in the 

quantitative strand, which is called nested sampling. In mixed-method studies, nested 

sampling is a very popular sampling strategy, particularly in investigations with an ex- 

planatory purpose. Choosing participants from the first phase for a more in-depth study 

in the second is one of the options for an explanatory design. A nested sample is likely 

to improve the researcher's understanding if the goal of a qualitative component is to 

provide more information and clarification regarding relationships and phenomena that 

have been statistically captured (Polit & Beck 2017:827). 

 

3.6.2.1 Inclusion criteria 

 
 Experienced healthcare professionals involved with the Health Management Infor- 

mation System and data management processes and working in maternal health. 

 Functioning as a physician, midwife or nurse. 

3.6.2.2 Exclusion criterion 

 
 Newly appointed healthcare professionals with less than a year in the healthcare fa- 

cility were excluded. 
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3.6.3 Data collection approach and methods 

 
Semi-structured approaches (Focus group interviews) were used during this phase to 

collect data. The decision to utilize focus groups was grounded on the premise that 

group interactions can facilitate individuals in articulating and refining their perspectives 

in a manner that may not occur as readily in individual interviews. Additionally, the 

group setting may provide a sense of security in numbers for participants who are wary 

of researchers or the experience (Polit & Beck 2017:721). Focus groups are particularly 

beneficial because they allow researchers to quickly gather the opinions of a large 

number of individuals and participants respond to one another's comments, which re- 

sults in a richer and more comprehensive representation of opinion (Grove & Gray 

2019:111). 

 

The exchange among participants can potentially prompt more comprehensive re- 

sponses or inspire different and valuable insights. Typically, focus groups consist of 6 to 

12 individuals, particularly when participants have extensive knowledge or experiences 

relevant to the topic. This group size ensures active participation from all members 

while capturing a diverse array of responses. The viewpoints and understanding of the 

healthcare professionals were explored (Kumar 2011:152). 

 

A semi-structured focus group interview guide (Annexure G) was developed. Deter- 

mined open-ended questions served as the framework for the interviews (Polit & Beck 

2017:720). The focus was on healthcare professionals' experiences or interactions with 

the Health Information System. The data collection approach enabled the researcher to 

collect in-depth information about the participants’ experiences concerning the utilization 

of the HMIS and evidence-based decision-making in their healthcare facilities. The re- 

searcher and participants had more autonomy to ask and answer questions during the 

interviews (Creswell 2014:244). This enabled the researcher to probe and follow up on 

specific areas of interest raised and offer guidance to the discussions without dictating 

the schedule. 
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3.6.3.1 The development of the interview guide 

 
The interview guide was structured to facilitate interactions with healthcare facility pro- 

fessionals and compromised open-ended questions and probes aimed at extracting 

comprehensive insights. The information obtained from the literature and the quantita- 

tive phase of the study findings formed the basis for developing areas of questioning. 

Broad questions were organized in a progression from general to specific, ensuring 

comprehensive coverage of the topic. Every question was non-leading and impartial 

(Kumar 2011:153). The interview guide included questions necessitating and explana- 

tion of the quantitative findings. This phase put more emphasis on how healthcare pro- 

fessionals experienced the HMIS, their information needs, barriers and facilitators to uti- 

lization of HMIS (ANNEXURE G). 

 

3.6.3.1.1 Focus Group Interviews (FGIs) process 

 
The appointment for focus group interviews (FGI) was arranged with senior healthcare 

professionals working on maternal healthcare telephonically. Ethical clearance and 

permission letters were submitted to the healthcare facility before the interviews. Upon 

arrival at the facility on the interview day, the researcher introduced themselves and ar- 

ranged for the focus group interview to take place in a secluded area to ensure privacy. 

The purpose of the focus group interview, the interviewer's role, and the anticipated du- 

ration of the session were clearly communicated to the participants. Participants were 

reassured that all information shared during the focus group interview would be treated 

with confidentiality (Annexure H). Additionally, with their consent, the interviews were 

audio recorded to ensure a comprehensive documentation of the information shared. 

 

Ground rules were established to ensure the smooth progression of discussions. These 

rules encompassed maintaining confidentiality and adhering to a structured turn-taking 

process within the group. It was unanimously agreed upon that each member would ac- 

tively contribute, be attentively listened to, and that all contributions would be duly con- 

sidered. To maintain impartiality and facilitate efficient data collection, an impartial indi- 

vidual (the research assistant) meticulously documented the field notes. As described 
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by Greeff (2017:352), field notes serve as written records of the researcher's observa- 

tions, reflections, and impressions throughout the interview process. The research as- 

sistant received a two-day orientation regarding the focus group data collection proce- 

dure. The research assistant’s primary role involved observing, audio recording, and 

note-taking, while the researcher focused on posing questions, encouraging group in- 

teractions, exploring ideas further, and seamlessly transitioning between the topics. 

Measures were taken to minimize disruptions, such as redirecting telephone calls to al- 

ternate offices and switching off cell phones. 

 
 
 

The researcher posed open-ended and exploratory inquiries, which led to follow-up 

questions during the interviews. Interviews continued until a point of data saturation was 

reached. A total of six focus group interviews were conducted, (one group from each 

hospital), there were five to eight participants in each focus group interview. Following 

each focus group interview (FGI) session, the researcher provided a summary of the 

key points discussed and invited senior healthcare professionals to seek clarification or 

ask questions. Participants were then thanked for their availability and active participa- 

tion. The utilization of focus group interviews was deemed the most suitable technique 

for this study due to its effectiveness in eliciting comprehensive insights into individual 

and group sentiments, perceptions, and opinions regarding the utilization of the HMIS. 

This method facilitated the exploration of a wide range of perspectives and provided op- 

portunities for clarification (Creswell 2014:239). 

 

3.6.4 Data analysis 

 
This study adopted constructivism which recognizes the constructed realities and sub- 

jectivity of meanings. As per Neuman (2014:480), the analysis of qualitative data is a 

continuous and iterative process, indicating that data collection, processing, analysis, 

and reporting are all interconnected and ongoing. The researcher examined the partici- 

pants’ words to find meaning and offered a description of the experience that enhances 

understanding of the participant’s experience. The reasoning process used in qualitative 
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research involved putting pieces together perceptually to make wholes. From this pro- 

cess, meaning was produced. In qualitative research, the reasoning process involves 

perceptually combining individual elements to form cohesive wholes, which leads to the 

creation of meaning (Grove & Gray 2019:68). 

 

The thematic analysis was employed to gain a deeper understanding of healthcare pro- 

fessionals’ information needs and experiences of Health Information System data man- 

agement processes. This process explored how healthcare professionals used HMIS to 

generate information that supported decisions in maternal healthcare and identified bar- 

riers and opportunities for strengthening HMIS for decision-making. 

 

The study adopted Naeem, Ozuem, Howell and Ranfagni (2023:1) six step, systematic 

model of thematic analysis, that combines both inductive and deductive reasoning. 

 Becoming familiar with the data

 
During this stage, the raw data from focus group interviews was transcribed and record- 

ed. Insights from the field notes were also documented. This process necessitated the 

researcher to constantly review the original data to make comparisons. To gain a deep- 

er understanding of the data, the researcher went over the audio recordings and tran- 

scripts multiple times. In the data immersion stage, the focus is not only on documenting 

all data but also to identify significant information that aligns with the study objectives 

(Naeem et al 2023:2). 

 
 Selection of key words

 

 
This phase involved careful assessment of focus group interviews data. Recurring pat- 

terns and terms were identified and given keywords represented by participants’ data on 

their experiences of using the Health Information System for data management pro- 

cesses. Qualitative approach recognizes that meaning are embedded in words and rep- 

resent individual’s reality. In this case health professionals’ reality of utilization of HMIS. 
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Choosing impactful, meaningful and relevant words from quotations as key words facili- 

tates the development of subsequent codes and data interpretation, enhancing the qual- 

ity of the analysis (Naeem et al 2023:6). Reading the transcripts repeatedly facilitated 

this process. In this study, keywords were derived from participants’ statements. 

 

 Coding

 
Coding involves structuring keywords systematically, in a specific structure, allowing da- 

ta to assume a more theoretical and conceptual form. Data was broken down into small 

segments using keywords that appeared frequently, and enabled the researcher to 

identify specific elements that aligned with the research objectives. Deductive coding is 

a top down approach where pre-existing theories guide data analysis (Naeem et al 

2023:7). Some elements of deductive coding were applied as the study used the theo- 

retical framework constructs to make sense of data. Keywords supported and validated 

the theoretical codes by connecting direct expressions of HMIS utilization to the con- 

struct they reflected. Whereas, inductive coding involved grouping of key words to allow 

patterns and themes to emerge. Inductive codes offered context specific insights that 

helped define meanings. No software was used for coding; it was done manually. 

 

 Theme development

 

The theme provides a link between the research objective and data. Themes entails 

carefully organizing related codes to identify meaningful patterns that offer valuable in- 

sights into the research question. This process demands the researcher's analytical 

judgment and a deep comprehension of the data. The categories from the coding pro- 

cess evolve into abstract themes, providing a comprehensive, interpretive framework for 

the data (Naeem et al 2023:10). The researcher closely examined keywords to identify 

common themes, ideas and patterns that came up repeatedly. Themes were defined 

and given a name or label. 

 

 Conceptualization through interpretation of keywords, codes and themes

 
The researcher defined the notions emerging from data, this involved assessment of 
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meanings, reliability and accuracy of the definitions and the relationships between the 

definitions. The interpretation stage involves clarifying the meaning of themes, these 

themes need to be explained in relation to previous research to provide a general def- 

inition of these concepts (Neema et al 2023:12). The qualitative findings contain sev- 

eral themes, sub-themes, and categories. Identifying and presenting them coherently 

is important because it makes the information more relevant and enhances under- 

standing. 

 

In this study, each thematic presentation in chapter 5 started with a clear definition. 

 
 

 
 Development of a conceptual model

 

The chosen methodology guided the conceptualization of the model that captured the 

study findings. Findings from thematic analysis and other research methods are inte- 

grated into a cohesive whole that aims to explain the phenomenon under study. The 

conceptual model, based on a theoretical framework, supports the theoretical contribu- 

tion of the study and serves as its justification (Naeem et al 2023:14). This study uti- 

lized methods research and the findings from both data sets were combined to frame 

the interpretation of HMIS utilization. This was also acknowledged as the contribution 

the study made to the existing science. 

 

The thematic data analysis used in this study ensured a systematic and data-driven 

analysis. It established a structured framework for identifying information relevant to the 

evaluation of HMIS. 

 

Details of findings from data analysis are presented in chapter 5. 

 
3.6.5 Measures to enhance the trustworthiness of the study 

 
Comprehensive documentation of the methodologies employed and the outcomes of 

qualitative data gathering and analysis is crucial for establishing and affirming the 

study's credibility (Polit & Beck, 2017:787). The four elements of trustworthiness include 
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credibility (the validity of the findings), transferability (the potential for the findings to be 

applicable in comparable contexts), dependability (the consistency of the results), and 

conformability. 

 

3.6.5.1 Credibility 

 
Credibility pertains to ensuring that the outcomes of qualitative research are credible or 

believable from the viewpoint of the participants. It is assessed based on participant 

confirmation, congruence, validation, and endorsement. During the focus group inter- 

views, the researcher strengthened credibility by maintaining lengthy engagement with 

informants. This interaction continued until data saturation was achieved (Leedy & 

Omrod 2015:336). At the end of each focus group interview, key points in the scripts 

were reviewed to ensure they accurately represented the informants' views and experi- 

ences. Moreover, the investigator made efforts to set aside personal biases and pre- 

conceived notions. The researcher also interacted with healthcare professionals opti- 

mally to avoid bias during the interviews. Furthermore, the researcher was extensively 

involved and dedicated enough time in the field to gain detailed information and in-depth 

explanations of the participants’ views. 

 

3.6.5.2 Transferability 

 
This concerns the extent to which the findings of qualitative research can be applied to 

comparable contexts or environments. Partial transferability can be attained when the 

context is comprehensively depicted and if the methodologies employed can be dupli- 

cated by others (Brink et al., 2018:159). Qualitative studies premise on the notion that 

findings are unique and cannot be generalized. To ensure transferability, sufficient con- 

textual information from the fieldwork was presented, enabling readers to assess the 

similarity of the current environment to other situations and to determine the justifiability 

of applying the findings to different settings (Brink et al. 2018:159). Additionally, the re- 

searcher recruited experienced, senior participants to increase the probability of findings 

holding true across various contexts. Detailed descriptions of information needs, data 
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management processes, facilitators, and barriers were provided to enable readers to 

discern how these findings could be applicable in their respective contexts. 

 

3.6.5.3 Dependability 

Dependability is the degree to which the researcher's findings accurately represent the 

opinions of the participants (Polit & Beck 2017:787). The researcher ensured that the 

study findings would be the same if repeated in similar contexts by cross-checking in- 

formation with the field notes and transcribed audio tapes with the participants. 

 

To ensure dependability, the processes within the proposed study were reported in de- 

tail and actual statements made by participants were presented verbatim. The correct- 

ness of the transcriptions and the relationship between findings and objectives were en- 

sured. Furthermore, the researcher ensured methodological consistency across the 

study, including the study design, approaches to data collection, and tools for data anal- 

ysis, all aligned with the objectives and research questions. Clear and detailed descrip- 

tions of the processes were provided. 

 

3.6.5.4 Conformability 

 
Confirmability is the process of demonstrating that the data accurately reflects the in- 

formation that participants provided and that the researcher did not fabricate the inter- 

pretations of the data. In order to meet this requirement, the results should represent 

the opinions of the participants and the investigation's circumstances rather than the 

viewpoints of the researcher (Polit & Beck 2017:788). A study's conclusions are consid- 

ered more credible when they are deemed reliable and confirmable. To ensure con- 

formability, the researcher prevented personal knowledge of the setting from influencing 

the interpretation of findings. Data reporting was based on the responses of the partici- 

pants. Reporting was systemic to allow an audit trail (Grove & Gray 2019:449). 
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3.7 PHASE 3: INTEGRATION OF THE QUANTITATIVE AND QUALITA- 

TIVE RESULTS 

 
Integration can take place at different stages within a mixed-method study, such as dur- 

ing the design, methodological implementation, or interpretation of findings (Berman 

2017:7; Creswell & Plano Clark 2018:340). In this study, integration occurred primarily 

at the interpretation level, with the aim of achieving both complementarity and compre- 

hensiveness in the findings to facilitate an effective analysis of HMIS utilization for data- 

driven decision-making in maternal healthcare. Complementarity entailed combining 

quantitative and qualitative data to attain a holistic understanding. According to Bazeley 

(2019:71),   complementary processes involve synthesizing data from multiple sources 

to establish a cohesive whole in mixed-method research. 

 

This involved the use of a joint display, to visually present both quantitative and qualita- 

tive results in a table format. This approach enabled the comparison of both data sets 

and the generation of new insights (meta-inferences) (Guetterman, Fetters & Creswell, 

2015:555). Patterns and distinctions were identified, across data collected from diverse 

sources (Fetters & Molina-Azorin 2017:301). The explanatory sequential design allows 

the description of how the qualitative findings contribute to a deeper understanding of 

the quantitative results (Leedy & Omrod 2015:331). Chapter 6 provides details. 

 

3.7.1 Research methods for phase three (modified Delphi technique) 

 
The Delphi technique is a structured process involving collecting and aggregating expert 

opinions (Polit & Beck 2017:358). This study used a modified Delphi technique. 

 

3.7.1.1 Population 

 
The population consisted of national and regional program managers, Health Infor- 

mation System senior experts, healthcare managers, senior healthcare professionals, 

monitoring and evaluation managers from the Ethiopia Ministry of Health, the Addis Ab- 

aba city administration health bureau, healthcare facilities, the university and NGOs 
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working in that area. Furthermore, each strategy was deemed useful due to its broad 

applicability across various levels of the health system. 

 

Experts, comprising knowledgeable individuals and specialists in their respective do- 

mains, play a pivotal role in providing insights and guidance. Healthcare managers are 

tasked with overseeing and managing the HMIS to ensure the generation of high-quality 

and useful data. Furthermore, they are responsible for monitoring the effectiveness of 

maternal healthcare programs through the utilization of data generated by the HMIS. 

 

3.7.1.2 Sampling method and procedure 

 
The study employed a non-randomized sampling technique to recruit experts for partici- 

pation. Purposive sampling is utilized under specific circumstances and for particular 

objectives (Keeney, Hasson & McKenna, 2011:7). The panel comprised a diverse group 

of experts involved in maternal healthcare data management across different lev- els of 

the healthcare system (including national, sub-national, district, and facility levels). 

Identified experts were contacted via email and telephone, and they were provided with 

an information leaflet which contained an overview of the study's objectives and the 

Delphi technique process (Annexure I), the consent form (see Annexure J), and the 

proposed strategy (see Annexure K). 

 

Inclusion criteria 

 
 The participants possess expertise in roles such as health information system 

manager, monitoring and evaluation manager, maternal health program manager, 

or health information system specialist. 

 They had to be employed by the National Ministry of Health, Addis Ababa City 

Administration Regional Health Bureau, the university, healthcare facilities, or 

NGOs supporting the HMIS program. 

 

Exclusion criteria 

 
 Health information system managers, monitoring and evaluation managers, ma- 
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ternal health program managers and health information system specialists with 

less than one year’s experience in the positions were excluded from the study. 

 

3.7.2 Development of strategies 

 
The strategies were developed based on a synthesis of combined research findings. 

These strategies were meant to align with the existing HMIS regulatory framework. Fur- 

thermore, the proposed strategies were guided by a critical literature review to identify 

best practice frameworks. Emphasis was placed on conceptual soundness, simplicity, 

inclusiveness, technical and procedural controls of Health Management Information 

Systems, functionality, flexibility, and validity. 

 

3.7.2.1 Data collection and analysis 

 
The researcher sent out proposed strategies with comment sections to record the ex- 

perts’ suggestions and recommendations. The strategies comprised distinct actions 

and activities aimed at achieving anticipated outcomes. Details are provided in Chap- 

ter Seven. 

 
3.8 ETHICAL CONSIDERATIONS 

 

Ethics is a set of moral principles that offer guidelines and behavioral expectations for 

how one should treat particular people or groups of people. In order to make morally 

conscious decisions, researchers must include ethical principles in their worldview 

(Grove & Gray 2019:126). 

All the ethical requirements prescribed by UNISA’s research ethics guidelines policy 

were adhered to (UNISA research ethics 2013:9). In conducting the study, the re- 

searcher adhered to the following ethical principles: 

 

3.8.1 Permission to conduct the study 

 
Pera, Van Tonder and Van der Wal (2018:379), state that prior to data collection, the 

researcher must get authorization from the senior leadership of the healthcare facilities 
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to conduct study. The researcher upheld the organizations rights by requesting permis- 

sion (Annexure A) to conduct the study from the Research Committee of the Addis Ab- 

aba City Administration Health Bureau and the Health Studies Research and Ethics 

Committee (Annexure B) of UNISA. Before starting with data collection, an application 

for ethical clearance was submitted and approved. The study commenced after approv- 

als were given. 

 

3.8.2 Ensuring the rights of the participants 

 
Participation was voluntary. Participants’ rights to autonomy, justice, anonymity, con- 

fidentiality, beneficence and informed consent were upheld during the entire duration 

of the study. 

 

3.8.2.1 Autonomy 

 
Respect for persons encompasses at least two moral principles: people should be re- 

spected as autonomous agents, and people in positions of diminished authority should 

be given protection. Even after a participant had signed a consent form, the researcher 

had to guarantee their autonomy, and there were no consequences for leaving the 

study. The researcher was mindful of the fact that participants could withdraw from the 

study at any time, to withhold information, and to request clarification on any aspect of 

the study. A detailed explanation of this right was explained according to (Grove & Gray 

2019:134). This highlighted the freedom of self-determination and full disclosure. 

 
In order to show respect to study participants, the researcher applied the following 

strategies: obtain informed consent before the study started, encourage voluntary in- 

volvement, maintain study participants' confidentiality, and respect participant rights to 

minimize harm. 

The principle of autonomy, which is the general ethical value of respect for persons, 

was used in this study in a number of ways to guarantee that participants get dignity 

and that their rights are upheld. This entailed providing participants with clear and com- 

prehensive information about the study, including its goals, methods, risks, and ad- 
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vantages. Subsequently, participants were advised to make a free and informed deci- 

sion about whether or not to participate. Furthermore, to safeguard participants’ privacy 

and confidentiality, any information they submitted was kept private and was not shared 

with unauthorized parties. 

 

3.8.2.2 Justice 

 
According to the justice principles, each and every participant should be treated equally, 

fairly, and in a just manner (Grove & Gray 2019:134). It also covers the right to privacy 

and to be treated fairly. 

 

3.8.2.2.1 Equality and fairness 

 
Research participant recruitment and selection has to be just and equitable, grounded in 

ethical and scientific standards (Polit & Beck 2017:214). A fair selection of study partic- 

ipants was made on the basis of the study's objectives, not because the researcher 

liked or felt a particular connection with the individuals or groups. They received the 

same treatment and received no benefits for participation in the study. 

 

3.8.2.2.2 Privacy 

 
According to Polit and Beck (2017:223), privacy entails an individual's entitlement to de- 

cide when, to what extent, and under what circumstances personal information can be 

shared with or withheld from third parties. To safeguard the participants' right to privacy, 

questionnaires had to be filled out in private. Passwords safeguarded raw data's privacy 

and security. The findings were not linked to any particular healthcare facility. Further, 

the researcher guaranteed privacy by scheduling appointments at times convenient for 

participants and conducting focus group interviews in a private room. 

 

3.8.2.3 Anonymity 

 
According to Grove and Gray (2019:138), anonymity refers to the idea that participants 

should remain unidentified after the study, even from the researcher. Furthermore, the 

data obtained should not allow the researcher to associate any participant with the data. 
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Therefore, each data collection tool was assigned a research number to uphold ano- 

nymity, ensuring that no personally identifiable information was included in the tools. 

They were securely stored, along with a list of facilities and their corresponding code 

numbers. The identities of the participants were not associated with the responses. 

Consent forms were also securely stored. 

 

3.8.2.4 Confidentiality 

 
The research reports included descriptions of specific responses. However, every effort 

was made to conceal individual identities in order to maintain study participants' confi- 

dentiality. Information was only shared with allowed individuals, such as research assis- 

tants (Grove & Gray 2019:138). 

 

3.8.2.5 Beneficence 

 
The ethical principle of beneficence is to minimize damage and maximize benefits for 

research subjects (Polit & Beck 2017:211). Participants were treated ethically regarding 

their choices and safeguarded from harm during data collection. Signs of psychological 

distress were monitored, thus allowing the study informants to decide whether to con- 

tinue participating in the study. This principle was adhered to by doing a risk versus 

benefit assessment. Their participation in the study meant that they could benefit from 

the proposed guidelines and the robust HMIS utilization in maternity units. 

 

3.8.2.6 Non-maleficence 

 
The welfare of populations or individuals involved in research should be safeguarded, 

with researchers taking responsibility for ensuring their safety. Participants must be pro- 

tected from potential physical, psychological, financial, and social risks arising from the 

research process (UNISA Research Ethics 2013:11). Participants were assured that 

recorded interviews, transcriptions, and completed questionnaires would be securely 

stored and subsequently destroyed five years after the study's conclusion. All necessary 

precautions were taken to prevent harm to participants. 
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3.8.2.7 Informed consent 

 
According to Grove and Gray (2019:143), research with living individuals should only be 

carried out in accordance with established protocols and require written consent from 

the participants after they have been fully told about the goals of the study and any po- 

tential benefits or drawbacks of the research. 

 

Participants comprised employees of the Addis Ababa City Administration Health Bu- 

reau, healthcare professionals from public hospitals, and individuals aged 21 years and 

above. They were provided with detailed information regarding the study's title, objec- 

tives, data collection procedures, expected commitment, and potential risks and bene- 

fits. This information was included in the informed consent form (see Annexure E). Par- 

ticipants were assured that all provided information would be treated confidentially and 

anonymously. Consent was inferred upon signing the consent form and returning the 

questionnaires. For recruitment to the focus group interviews, participants were briefed 

extensively on the study's title, purpose, data collection methods, and their rights. They 

were also given the opportunity to seek clarification by asking questions before signing 

the consent forms. Focus group discussions commenced after obtaining signed consent 

forms. Recognizing that offering direct benefits might influence participants' perceptions 

and responses, no incentives were provided. The researcher emphasized the voluntary 

nature of participation, assuring participants that they could withdraw from the research 

at any point without facing any consequences. Contact information for the researcher, 

supervisor, and relevant chair of the higher-degree committee was provided in the in- 

formation leaflet for participants' reference. 

 

3.8.3 Dissemination of research results 

 
The final research report and publications serves as a foundation for sharing the work 

and various methods used in the research. No one will benefit from the study, and there 

will not be any evidence that it was conducted if the findings are not disseminated (Fet- 

ters & Molina-Azorin 2017:302). This study’s findings will be disseminated through a 

written research report to the Addis Ababa City Administration Health Research Com- 
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mittee and all healthcare facilities participating in the study. Findings will be further dis- 

seminated worldwide by publishing articles in accredited journals. 

 

3.8.4 Scientific integrity of the study 

 
The researcher maintained scientific integrity and adhered to ethical principles through- 

out the study, as emphasized by (Neuman 2014:170). There was no falsification or 

fabrication of research data, and the findings were reported accurately without distortion 

or omission of relevant information. 

 
 
 
 

 
3.9 SUMMARY 

 

This chapter described the research methodology, covering the mixed methods re- 

search design, methodologies utilized in different phases such as target population, 

sampling techniques, data collection procedures, instruments employed, data analysis 

methods, and considerations regarding validity, reliability, and ethical aspects of the 

study. Chapter 4 discusses the analysis and quantitative results of phase I. 
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CHAPTER FOUR: DATA ANALYSIS AND PRESENTA- 

TION OF QUANTITATIVE RESULTS 

 
4.1 INTRODUCTION 

 

This chapter presents the quantitative results of a sequential explanatory mixed-method 

design. The objectives of the quantitative phase were to: 

 

 To examine healthcare professionals’ perceptions of HIS quality, information quality, 

service quality, data driven practices, usefulness and net benefits in managing ma- 

ternal health care. 

 

 To describe the relationship between HMIS design, information quality, service quali- 

ty, user satisfaction and net benefits and data-driven decisions. 

 

 
Descriptive statistics and inferential statistics analyses were performed to assess the 

trends of the variables using measures of central tendency such as the mean, frequen- 

cies and proportions. The study was conducted on 423 participants with a 100% re- 

sponse rate and there were no missing data on any of the variables. Data from ques- 

tionnaires were entered into Epi info 7 and then exported to Excel format. Data were 

verified and analysed using the SPSS statistical software package version 28. The re- 

sults are divided into three sections. Section 4.2 provides results of the perceptions of 

healthcare professionals of the system quality, information quality, service quality, data- 

driven decisions, user satisfaction and net benefits of the system referred to here as the 

Health Management Information System (HMIS). 

 

Section 4.3 presents findings on reliability testing, correlation and chi-square analysis, 

while Section 4.4 provides conclusions. 
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4.2 FINDINGS 

 

4.2.1 Section A: Participants’ socio-demographic information 

 
This section reports on participants' socio-demographic profiles. The data include their 

gender, age, educational status and field of specialization. This section also covers the 

participants' role in the Health Information System, the tools used for data collection and 

reporting, the type of health data sources the health facility uses, and the monitoring 

and evaluation system of the healthcare facility. 

 

Table 4.1: Participants’ demographic profiles (n = 423) 
 
 

Variables Count (n) Proportion (%) 

Gender Male 199 47.0% 

Female 224 53.0% 

Total 423 100% 

Age group 21-30 years 233 55.1% 

31-40 years 154 36.4% 

41-50 years 34 8.0% 

> 50 years 2 0.5% 

Total 423 100% 

Educational status Diploma 35 8.3% 

Degree 330 78.0% 

Master’s 58 13.7% 

PhD 0 0.0% 

Total 423 100% 

Field of specialization Physician 90 21.3% 

Nurse 158 37.3% 

Midwife 175 41.4% 
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Variables Count (n) Proportion (%) 

 Total 423 100% 

Additional Role in Health 
Information System 

Data generator 216 51.1% 

Data encoder 129 30.5% 

Computer program- 
mer 

21 5.0% 

Other 57 13.4% 

Total 423 100% 

 

The results presented in Table 4.1 reveal that 53.0% (n = 224) of participants were fe- 

males, while the remaining 47.0% (n = 199) were males. Concerning the age group, the 

majority, 55.1% (n = 233) of the participants were aged between 21-30 years, followed 

by 36.4% (n = 154) who were aged between 31-40 years, 8% (n = 34) aged between 

41-50 years and 0.5% (n = 2) were aged greater than 50 years. In terms of educational 

status, the majority, 78.0% (n = 330) of participants, reported a degree, followed by a 

master’s degree, 13.7% (n = 58), and 8.3% (n = 35) reported having a diploma at the 

time the survey was conducted. The most significant proportion of 41.4% (n = 175) of 

participants were employed as midwives at the facilities, 37.3% (n = 158) were em- 

ployed as nurses, and 21.3% (n = 90) were employed as physicians. 

 

With regards to the additional role in the Health Information System, most of the 

healthcare professionals engaged in data generation 51.1% (n = 216), while 30.5% (n = 

129) were also data encoders and 5.0% (n = 21) had computer programmer roles, and 

13.4% (n = 57) responded “other”. 

 

Table 4.2: Data tools and data sources (n = 423) 
 
 

Variables Count (n) Proportion (%) 

Tool used for data col- 
lection/reporting 

Electronic medical 
record 

99 23.4% 

Tally sheets 102 24.1% 

Registers 187 44.2% 

DHIS2 35 8.3% 
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Variables Count (n) Proportion (%) 
 Total 423 100% 

Health data sources 
used in facility 

Health and disease 
records only 

148 35.0% 

Service records only 127 30.0% 

Administrative records 
only 

39 9.2% 

Census 4 .9% 

Vital registration 75 17.7% 

Survey and surveil- 
lance 

29 6.9% 

Total 423 100% 

Monitoring and evalua- 
tion system 

Quarterly review 146 34.5% 

Management review 82 19.4% 

Annual review 44 10.4% 

Regular feedback 72 17.0% 

Performance monitor- 
ing 

76 18.0% 

Total 423 100% 

 
 
 

The results presented in Table 4.2 reveal that concerning tools used for data collec- 

tion/reporting, the majority used registers 44.2% (n = 187), followed by tally sheets by 

24.1% (n = 102), and electronic medical records used by 23.4% (n = 99) and 8.3% (n = 

35) used DHIS2. Concerning health data sources used in healthcare facilities, most of 

the participants reported health and disease records only 35.0% (n = 148), followed by 

service records only 30.0% (n = 127), vital registration (birth and death notifications) 

17.7% (n = 75), administrative records 9.2% (n = 39) and, finally, a census, 0.9% (n = 

4). About the monitoring and evaluation system used by the health care facility, the ma- 

jority indicated quarterly reviews, 34.5% (n = 146), followed by management reviews, 

19.5% (n = 82), performance monitoring, 18.0% (n = 76), regular feedback, 17.0% (n = 

72), and, finally, annual reviews, 10.4% (n = 44). 

 
Although participants were given the option of selecting more than one response, they 

selected only one. The study contends that this might not give the true picture of data 

collection tools available in the facilities since it is known that facilities use a hybrid sys- 
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tem. No further statistical tests were conducted on these variables. However, this infor- 

mation was further explored in Phase 2. 

 

4.2.2 Section B: Quality of information produced from the HMIS (n = 423) 

 
Descriptive and frequency statistics results of the variables developed to assess 

healthcare professionals' (HCPs’) perceptions of Health Information System (HIS) out- 

put, such as correctness, usefulness, relevance, completeness and timeliness of mater- 

nal health information generated from the HMIS. This scale also includes organizational 

support for users in terms of resources, training and policies. 

 

Perceptions are defined as the interpretation and understanding of a phenomenon 

which facilitates insights based on personal experiences. In this study, perception en- 

tails how healthcare professionals viewed the HMIS based on their engagement with 

the data management processes. 

 

Table 4.3: Quality of information produced from the HMIS 
 
 

Variables Count (n) Proportion (%) 

Appropriate processes are 
used for data management 
processes. 

Strongly disagree 39 9.2% 

Disagree 77 18.2% 

Neutral 92 21.7% 

Agree 165 39.0% 

Strongly agree 50 11.8% 

Resources for data collec- 
tion and reporting are ade- 
quate. 

Strongly disagree 33 7.8% 

Disagree 94 22.2% 

Neutral 92 21.7% 

Agree 156 36.9% 

Strongly agree 48 11.3% 

Staff are well-trained in data 
collection processes. 

Strongly disagree 45 10.6% 

Disagree 137 32.4% 

Neutral 90 21.3% 
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Variables Count (n) Proportion (%) 

 Agree 127 30.0% 

Strongly agree 24 5.7% 

 

There is a strategy in place 
that controls the quality of 
collected data. 

Strongly disagree 29 6.9% 

Disagree 92 21.7% 

Neutral 91 21.5% 

Agree 164 38.8% 

Strongly agree 47 11.1% 

Information I get from the 
system is accurate. 

Strongly disagree 27 6.4% 

Disagree 77 18.2% 

Neutral 87 20.6% 

Agree 182 43.0% 

Strongly agree 50 11.8% 

Information from the system 
is relevant to my work. 

Strongly disagree 47 11.1% 

Disagree 113 26.7% 

Neutral 93 22.0% 

Agree 128 30.3% 

Strongly agree 42 9.9% 

Information provided by the 
system is sufficient. 

Strongly disagree 36 8.5% 

Disagree 122 28.8% 

Neutral 82 19.4% 

Agree 133 31.4% 

Strongly agree 50 11.8% 

The system produces infor- 
mation on time 

Strongly disagree 40 9.5% 

Disagree 101 23.9% 

Neutral 99 23.4% 

Agree 135 31.9% 

Strongly agree 48 11.3% 

Information is up to date. Strongly disagree 22 5.2% 

Disagree 100 23.6% 
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Variables Count (n) Proportion (%) 

 Neutral 101 23.9% 

Agree 163 38.5% 

Strongly agree 37 8.7% 

The maternal health data is 
recorded immediately after 
each visit. 

Strongly disagree 38 9.0% 

Disagree 76 18.0% 

Neutral 81 19.1% 

Agree 161 38.1% 

Strongly agree 67 15.8% 

Feedback is given regularly 
from higher levels of man- 
agement. 

Strongly disagree 33 7.8% 

Disagree 108 25.5% 

Neutral 104 24.6% 

Agree 137 32.4% 

Strongly agree 41 9.7% 

 
 
 

Table 4.3 summarises the perceived quality of information from the Health Management 

Information System (HMIS). About half of the participants, 50.8% (n = 215), agreed or 

strongly agreed that appropriate processes are used for data management processes, 

while 18.2% (n = 77) disagreed and 9.2% (n = 39) strongly disagreed. Meanwhile, 

21.7% (n = 92) were neutral. In addition, half of the participants, 48.2% (n = 204), 

agreed or strongly agreed that data collection and reporting resources were adequate, 

whereas 22.2% (n = 94) disagreed and 7.8% (n = 33) strongly disagreed. Meanwhile, 

21.7% (n = 92) were neutral. 

 

Regarding staff training in data collection processes, nearly half of the participants, 43% 

(n = 182), disagreed or strongly disagreed with the statement that it is adequate, while 

30.0% (n = 127), agreed and only 5.7% (n = 24) strongly agreed. Meanwhile, 21.3% (n 

= 90) were neutral. In addition, about half of the participants, 49.9% (n = 211), agreed or 

strongly agreed that a strategy controls the quality of collected data, while 21.7% (n = 

92) disagreed and 6.9% (n = 29) strongly disagreed with this and 21.5% (n = 91) were 



100  

neutral. More than half of the participants, 54.8% (n = 232), agreed or strongly agreed 

that the information they got from the system was accurate. Meanwhile, 20.6% (n = 87) 

were neutral, 18.2% (n = 77) disagreed, and 6.4% (n = 27) strongly disagreed. 

 

Nearly half of the participants, 40.2% (n = 170), agreed or strongly agreed that infor- 

mation from the system is relevant to their work. In comparison, 26.7% (n = 113) disa- 

greed with this and 11.1% (n = 47) strongly disagreed. Another 22.0% (n = 93) were 

neutral. About half of the participants, 43.2% (n = 183), agreed or strongly agreed that 

the information provided by the system was sufficient, while 28.8% (n = 122) disagreed 

and 8.5% (n = 36) strongly disagreed. Another 19.4% (n = 82) were neutral. Just below 

half, 43.2% (n = 183), agreed or strongly agreed that the system produced information 

on time. 23.9% (n = 101) disagreed and 9.5% (n = 40) strongly disagreed. Another 

23.4% (n = 99) were neutral. 

 

About half, 47.2% (n = 200), agreed or strongly agreed on the up-to-date quality of in- 

formation. In comparison, 23.9% (n = 101) were neutral, 23.6% (n = 100) disagreed, 

and 5.2% (n = 22) strongly disagreed. Slightly more than half, 53.9% (n = 228), agreed 

or strongly agreed that the maternal health data are recorded immediately after each 

visit. Meanwhile, 19.1% (n = 81) were neutral, 18.0% (n = 76) disagreed, and 9.0% 

strongly disagreed. Just below half of the participants, 42.1% (n = 178), agreed or 

strongly agreed that feedback was given regularly from higher levels of management. 

Conversely, 25.5% (n = 108) disagreed, 7.8% (n = 33) strongly disagreed and 24.6% (n 

= 104) were neutral. 

 
4.2.3 Section C: System Quality (n = 423) 

 
Participants’ opinions towards desirable Health Management Information System char- 

acteristics such as perceived ease of use, flexibility, data accuracy, customization, con- 

venience and functionality were assessed. The results are indicated in Table 4.4. A 

scale of one to five was used, with one reflecting strongly disagree and five reflecting 

most strongly agree. 
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Table 4.4 System Quality 
 
 

Variables Count (n) Proportion (%) 

The system’s response is 
fast. 

Strongly disagree 48 11.3% 

Disagree 126 29.8% 

Neutral 102 24.1% 

Agree 111 26.2% 

Strongly agree 36 8.5% 

The system is friendly to the 
users. 

Strongly disagree 32 7.6% 

Disagree 102 24.1% 

Neutral 111 26.2% 

Agree 153 36.2% 

Strongly agree 25 5.9% 

 
Changes in the system can 
be easily implemented with- 
out affecting performance. 

Strongly disagree 31 7.3% 

Disagree 110 26.0% 

Neutral 117 27.7% 

Agree 144 34.0% 

Strongly agree 21 5.0% 

 
The system can be custom- 
ised to the local context. 

Strongly disagree 29 6.9% 

Disagree 103 24.3% 

Neutral 105 24.8% 

Agree 164 38.8% 

Strongly agree 22 5.2% 

HMIS is convenient for us- 
ers. 

Strongly disagree 25 5.9% 

Disagree 87 20.6% 

Neutral 87 20.6% 

Agree 183 43.3% 

Strongly agree 41 9.7% 

Use of terminology through- 
out the system is consistent 

Strongly disagree 31 7.3% 

Disagree 86 20.3% 

Neutral 99 23.4% 

Agree 157 37.1% 

Strongly agree 50 11.8% 

The system has the capacity 
to accommodate changes 
for a number of users. 

Strongly disagree 25 5.9% 

Disagree 86 20.3% 

Neutral 115 27.2% 

Agree 162 38.3% 

Strongly agree 35 8.3% 

The system has adequate 
features and capabilities to 
accommodate future chang- 

Strongly disagree 25 5.9% 

Disagree 98 23.2% 

Neutral 85 20.1% 
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Variables Count (n) Proportion (%) 

es. Agree 171 40.4% 

Strongly agree 44 10.4% 

The system features are 
well-integrated to support 
data management. 

Strongly disagree 29 6.9% 

Disagree 79 18.7% 

Neutral 94 22.2% 

Agree 172 40.7% 

Strongly agree 49 11.6% 

The system gives critical 
signals for errors during da- 
ta collection/processing. 

Strongly disagree 43 10.2% 

Disagree 83 19.6% 

Neutral 114 27.0% 

Agree 151 35.7% 

Strongly agree 32 7.6% 

The system is well integrat- 
ed with other healthcare 
processes. 

Strongly disagree 47 11.1% 

Disagree 89 21.0% 

Neutral 84 19.9% 

Agree 160 37.8% 

Strongly agree 43 10.2% 

System provides compre- 
hensive data about utiliza- 
tion of various maternal ser- 
vices. 

Strongly disagree 36 8.5% 

Disagree 71 16.8% 

Neutral 103 24.3% 

Agree 165 39.0% 

Strongly agree 48 11.3% 

System provides compre- 
hensive data about provi- 
sion of services. 

Strongly disagree 28 6.6% 

Disagree 61 14.4% 

Neutral 101 23.9% 

Agree 189 44.7% 

Strongly agree 44 10.4% 

System provides compre- 
hensive data about cover- 
age of specific indicators. 

Strongly disagree 31 7.3% 

Disagree 63 14.9% 

Neutral 105 24.8% 

Agree 177 41.8% 

Strongly agree 47 11.1% 

System provides compre- 
hensive data about equip- 
ment status and availability. 

Strongly disagree 44 10.4% 

Disagree 81 19.1% 

Neutral 103 24.3% 

Agree 147 34.8% 

Strongly agree 48 11.3% 
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Table 4.4 above shows that 41.1% (n = 174) disagreed or strongly disagreed that the 

system’s response was fast. Meanwhile, 26.2% (n = 111), agreed, 8.5% (n = 36) strong- 

ly agreed and 24.1% (n = 102) were neutral. Just below half of the participants, 42.1% 

(n = 178), agreed or strongly agreed that the system was user-friendly. In comparison, 

26.2% (n = 111) were neutral, 24.1% (n = 102) of participants disagreed, and 7.6% (n = 

32) strongly disagreed. Just above a third of the participants, 39.0 % (n = 165), agreed 

or strongly agreed that changes in the system could be easily implemented without af- 

fecting performance. Conversely, 27.7% (n = 117) were neutral, 26.0% (n = 110) disa- 

greed, and 7.3% (n = 31) strongly disagreed. 

 

Just below half of the participants, 44% (n = 186), agreed or strongly agreed that the 

system could be customised to the local context. Meanwhile, 24.8% (n = 105) were neu- 

tral, 24.3% (n = 103) disagreed with this, and 6.9% (n = 29) strongly disagreed. In addi- 

tion, slightly over half of the participants, 53% (n = 224), agreed or strongly agreed that 

the HMIS was convenient for users. In comparison, 20.6% (n = 87) disagreed, 5.9% (n 

= 25) strongly disagreed and 20.6% (n = 87) were neutral. About half of the participants, 

48.9 % (n = 207), agreed or strongly agreed that terminology throughout the system 

was consistent. Conversely, 23.4% (n = 99) were neutral, 20.3% (n = 86) disagreed, 

and 7.3% (n = 31) strongly disagreed. 

 

Nearly half of the participants, 46.6% (n = 197), agreed or strongly agreed that the sys- 

tem had the capacity to accommodate changes for a number of users. In comparison, 

27.2% (n = 115) were neutral, 20.3% (n = 86) disagreed, and 5.9% (n = 25) strongly 

disagreed. Half of the participants, 50.8 % (n = 215), agreed or strongly agreed that the 

system had adequate features and capabilities to accommodate future changes. Mean- 

while, 23.2% (n = 98) disagreed, 5.9% (n = 25) strongly disagreed and 20.1% (n = 85) 

were neutral. Slightly above half of the participants, 52.3 % (n = 221), agreed or strongly 

agreed that the system features were well-integrated to support data management. 

Conversely, 22.2% (n = 94) were neutral, 18.7% (n = 79) disagreed, and 6.9% (n = 29) 

strongly disagreed. 
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Just below half of the participants, 43.3% (n = 183), agreed or strongly agreed that the 

system gives critical signals for errors during data collection/processing. Whereas, 

27.0% (n = 114) were neutral, 19.6% (n = 83) disagreed, and 10.2% (n = 43) strongly 

disagreed. Half of the participants, 48 % (n = 203), agreed or strongly agreed that the 

system was well-integrated with other healthcare processes. Whereas, 21.0% (n = 89) 

disagreed, 11.1% (n = 47) strongly disagreed and 19.9% (n = 84) were neutral. Half of 

the participants, 50.3 % (n = 213), agreed or strongly agreed that the system provided 

comprehensive data about the utilization of various maternal services. Meanwhile, 

24.3% (n = 103) were neutral, 16.8% (n = 71) disagreed, and 8.5% (n = 36) strongly 

disagreed. 

 

More than half of the participants, 55.1% (n = 233), agreed or strongly agreed that the 

system provided comprehensive data about the provision of services. In comparison, 

23.9% (n = 101) were neutral, 14.4% (n = 61) disagreed, and 6.6% (n = 28) strongly 

disagreed. Half of the participants, 52.9% (n = 224), agreed or strongly agreed that the 

system provided comprehensive data about coverage of specific indicators. Whereas, 

24.8% (n = 105) were neutral, 14.9% (n = 63) disagreed, and 7.3% (n = 31) strongly 

disagreed. Nearly half of the participants, 46.1 % (n = 195), agreed or strongly agreed 

that the system provided comprehensive data about equipment status and availability. 

Conversely, 24.3% (n = 103) were neutral, 19.1% (n = 81) disagreed, and 10.4% (n = 

44) strongly disagreed. 

 
4.2.4 Section D: Service quality (n = 423) 

 
This section explored the participants’ views regarding technical support, HMIS training, 

network status and organizational culture of health information use. Participants' feed- 

back is reflected in Table 4.5. 

 

Table 4.5 Service quality 
 

Variables Count (n) Proportion (%) 

Technical support is ade- 
quate. 

Strongly disagree 55 13.0% 

Disagree 125 29.6% 

Neutral 81 19.1% 
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Variables Count (n) Proportion (%) 

 Agree 121 28.6% 

Strongly agree 41 9.7% 

The IT staff respond to my 
needs on time. 

Strongly disagree 47 11.1% 

Disagree 134 31.7% 

Neutral 85 20.1% 

Agree 123 29.1% 

Strongly agree 34 8.0% 

 
A metadata dictionary pro- 
vides comprehensive defi- 
nitions of the data. 

Strongly disagree 39 9.2% 

Disagree 98 23.2% 

Neutral 120 28.4% 

Agree 114 27.0% 

Strongly agree 52 12.3% 

 
Computers are available to 
support data management 
processes. 

Strongly disagree 54 12.8% 

Disagree 106 25.1% 

Neutral 72 17.0% 

Agree 130 30.7% 

Strongly agree 61 14.4% 

I have access to ongoing 
HMIS training. 

Strongly disagree 80 18.9% 

Disagree 133 31.4% 

Neutral 72 17.0% 

Agree 100 23.6% 

Strongly agree 38 9.0% 

The training adequately 
addresses my information 
management tasks. 

Strongly disagree 71 16.8% 

Disagree 134 31.7% 

Neutral 86 20.3% 

Agree 93 22.0% 

Strongly agree 39 9.2% 

The network/HIS infrastruc- 
ture is well-developed. 

Strongly disagree 66 15.6% 

Disagree 118 27.9% 

Neutral 93 22.0% 

Agree 112 26.5% 

Strongly agree 34 8.0% 

The inter-connection 
among HIS devices is fully 
functional. 

Strongly disagree 56 13.2% 

Disagree 135 31.9% 

Neutral 95 22.5% 

Agree 98 23.2% 

Strongly agree 39 9.2% 

ICT systems support conti- Strongly disagree 45 10.6% 
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Variables Count (n) Proportion (%) 

nuity of patient care. Disagree 91 21.5% 

Neutral 101 23.9% 

Agree 139 32.9% 

Strongly agree 47 11.1% 

Internet is consistently 
available in maternal health 
departments. 

Strongly disagree 61 14.4% 

Disagree 115 27.2% 

Neutral 92 21.7% 

Agree 125 29.6% 

Strongly agree 30 7.1% 

Strategy/policy on roles and 
responsibilities related to 
evidence-based decision- 
making is clear. 

Strongly disagree 47 11.1% 

Disagree 95 22.5% 

Neutral 111 26.2% 

Agree 127 30.0% 

Strongly agree 43 10.2% 

There is a unit / office as- 
signed specifically to Health 
Management Information 
System. 

Strongly disagree 47 11.1% 

Disagree 71 16.8% 

Neutral 96 22.7% 

Agree 152 35.9% 

Strongly agree 57 13.5% 

The HMIS unit has an inte- 
grated data warehouse 
containing data from rou- 
tine health service delivery. 

Strongly disagree 40 9.5% 

Disagree 74 17.5% 

Neutral 93 22.0% 

Agree 153 36.2% 

Strongly agree 63 14.9% 

The reporting platform is 
accessible to various user 
audiences. 

Strongly disagree 51 12.1% 

Disagree 89 21.0% 

Neutral 115 27.2% 

Agree 128 30.3% 

Strongly agree 40 9.5% 

 
 
 

Table 4.5 shows that just below half of the participants, 42.6 % (n = 180), disagreed or 

strongly disagreed that the technical support was adequate. Conversely, 28.6% (n = 

121), agreed, 9.7% (n = 41) strongly agreed and 19.1% (n = 81) were neutral. In addi- 

tion, nearly half of the participants, 42.8 % (n = 181), disagreed or strongly disagreed 

that the IT staff respond to their needs on time. Meanwhile, 29.1% (n = 123), agreed, 
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8% (n = 34) strongly agreed and 20.1% (n = 85) were neutral. Over a third of the partic- 

ipants, 39.1% (n = 166), agreed or strongly agreed that a Metadata dictionary provided 

comprehensive definitions of the data. In comparison, 28.4% (n = 120) were neutral, 

23.2% (n = 98) disagreed, and 9.2% (n = 39) strongly disagreed. 

 

Nearly half of the participants, 45.1 % (n = 191), agreed or strongly agreed that comput- 

ers were available to support data management processes. Conversely, 25.1% (n = 

106) disagreed, 12.8% (n = 54) strongly disagreed and 17.0% (n = 72) were neutral. 

About half of the participants, 50.3 % (n = 213), disagreed or strongly disagreed that 

they had access to ongoing HMIS training. Meanwhile, 23.6% (n = 100), agreed, 9.0% 

(n = 38) strongly agreed and 17.0% (n = 72) were neutral. Almost half of the partici- 

pants, 48.1 % (n = 205), disagreed or strongly disagreed that the training adequately 

addresses their information management tasks. In comparison, 22.0% (n = 93), agreed, 

9.2% (n = 39) strongly agreed and 20.3% (n = 86) were neutral. 

 

Just below half of the participants, 43.5% (n = 184), disagreed or strongly disagreed that 

the network/HIS infrastructure was well developed. Conversely, 26.5% (n = 112) 

agreed, 8.0% (n = 34) strongly agreed and 22.0% (n = 93) were neutral. Almost half of 

the participants, 45.1% (n = 191), disagreed or strongly disagreed that the interconnec- 

tion among HIS devices was fully functional. Meanwhile, 23.2% (n = 98) agreed, 9.2% 

(n = 39) strongly agreed and 22.5% (n = 95) were neutral. Just below half of the partici- 

pants, 44 % (n = 186), agreed or strongly agreed that ICT systems supported continuity 

of patient care. Conversely, 23.9% (n = 101) were neutral, 21.5% (n = 91) disagreed, 

and 10.6% (n = 45) strongly disagreed. 

 

Just below half of the participants, 41.6% (n = 176), disagreed or strongly disagreed that 

the Internet was consistently available in maternal health departments. Whereas, 29.6% 

(n = 125) agreed, 7.1% (n = 30) strongly agreed and 21.7% (n = 92) were neutral. In 

addition, about 40.2 % (n = 170) of the participants agreed or strongly agreed that the 

strategy/policy on roles and responsibilities related to evidence-based decision-making 

was clear. Out of those, 26.2% (n = 111) were neutral, 22.5% (n = 95) disagreed, and 

11.1% (n = 47) strongly disagreed. 
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About half of the participants, 49.4% (n = 209), agreed or strongly agreed that a unit / 

office was assigned specifically to the Health Management Information System. In com- 

parison, 22.7% (n = 96) were neutral, 16.8% (n = 71) disagreed, and 11.1% (n = 47) 

strongly disagreed. About half of the participants, 51.1% (n = 216), agreed or strongly 

agreed that the HMIS unit had an integrated data warehouse containing routine health 

service delivery data. Meanwhile, 22.0% (n = 93) were neutral, 17.5% (n = 74) disa- 

greed, and 9.5% (n = 40) strongly disagreed. About 39.8% (n = 168) agreed or strongly 

agreed that the reporting platform was accessible to various user audiences. However, 

27.2% (n = 115) were neutral, 21.0% (n = 89) disagreed, and 12.1% (n = 51) strongly 

disagreed. 

 

4.2.5 Section E: Data-driven decisions (n = 423) 

 
This section explored the participants’ perceptions of support for data-driven decisions 

and practices of using data (detecting maternal death rate patterns, evaluating and 

monitoring performance, planning services, and allocating resources). Responses are 

reflected in Table 4.6. 

 

Table 4.6 Data-driven decisions 
 

Variables Count (n) Proportion (%) 

Health facility leaders pro- 

mote a culture of information 
use. 

Strongly disagree 37 8.7% 

Disagree 105 24.8% 

Neutral 113 26.7% 

Agree 145 34.3% 

Strongly agree 23 5.4% 

There is an incentive system 
for information use in your 
health facility. 

Strongly disagree 42 9.9% 

Disagree 129 30.5% 

Neutral 114 27.0% 

Agree 115 27.2% 

Strongly agree 23 5.4% 

 
The HIS Policy promotes 
data-driven decision- 
making. 

Strongly disagree 26 6.1% 

Disagree 84 19.9% 

Neutral 110 26.0% 

Agree 156 36.9% 

Strongly agree 47 11.1% 

Health facility leaders use Strongly disagree 30 7.1% 
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Variables Count (n) Proportion (%) 

information to predict future 
trends and planning. 

Disagree 89 21.0% 

Neutral 92 21.7% 

Agree 161 38.1% 

Strongly agree 51 12.1% 

Data-driven decisions sup- 
port continuous quality im- 
provement. 

Strongly disagree 28 6.6% 

Disagree 71 16.8% 

Neutral 89 21.0% 

Agree 172 40.7% 

Strongly agree 63 14.9% 

Clinical data are used rou- 
tinely to monitor maternal 
patient care and outcomes. 

Strongly disagree 26 6.1% 

Disagree 72 17.0% 

Neutral 92 21.7% 

Agree 176 41.6% 

Strongly agree 57 13.5% 

Maternal health indicators 
are clear. 

Strongly disagree 16 3.8% 

Disagree 90 21.3% 

Neutral 89 21.0% 

Agree 167 39.5% 

Strongly agree 61 14.4% 

Multidisciplinary profession- 
als conduct periodic indica- 
tor assessments. 

Strongly disagree 22 5.2% 

Disagree 94 22.2% 

Neutral 110 26.0% 

Agree 149 35.2% 

Strongly agree 48 11.3% 

HMIS summary reports are 
distributed regularly to all 
relevant departments. 

Strongly disagree 24 5.7% 

Disagree 90 21.3% 

Neutral 94 22.2% 

Agree 157 37.1% 

Strongly agree 58 13.7% 

Data are used for identifying 
gaps and setting targets for 
maternal healthcare. 

Strongly disagree 26 6.1% 

Disagree 82 19.4% 

Neutral 82 19.4% 

Agree 167 39.5% 

Strongly agree 66 15.6% 

Health facility managers use 
data to improve infrastruc- 
ture. 

Strongly disagree 27 6.4% 

Disagree 87 20.6% 

Neutral 111 26.2% 

Agree 147 34.8% 

Strongly agree 51 12.1% 

Data are used for reporting Strongly disagree 44 10.4% 
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Variables Count (n) Proportion (%) 

to higher levels only. Disagree 96 22.7% 

Neutral 113 26.7% 

Agree 128 30.3% 

Strongly agree 42 9.9% 

Data are used for giving 
feedback to other users. 

Strongly disagree 42 9.9% 

Disagree 98 23.2% 

Neutral 87 20.6% 

Agree 162 38.3% 

Strongly agree 34 8.0% 

Data are used for allocating 
essential resources accord- 
ing to specific needs. 

Strongly disagree 28 6.6% 

Disagree 101 23.9% 

Neutral 116 27.4% 

Agree 143 33.8% 

Strongly agree 35 8.3% 

Information is used for profil- 
ing maternal morbidity and 
mortality. 

Strongly disagree 29 6.9% 

Disagree 67 15.8% 

Neutral 85 20.1% 

Agree 171 40.4% 

Strongly agree 70 16.5% 
 
 

 

More than a third of participants, 39.7% (n = 168), agreed or strongly agreed that health 

facility leaders promoted a culture of information use. Conversely, 26.7% (n = 113) were 

neutral, 24.8% (n = 105) disagreed, and 8.7% (n = 37) strongly disagreed. Nearly half of 

the participants, 40.4% (n = 171), disagreed or strongly disagreed that there is an incen- 

tive system for information use in their health facility. Meanwhile, 27.2% (n = 115) 

agreed, 5.4% (n = 23) strongly agreed and 27.0% (n = 114) were neutral. Almost half of 

the participants, 48% (n = 203), agreed or strongly agreed that the HIS Policy promotes 

data-driven decision-making. In comparison, 26.0% (n = 110) were neutral, 19.9% (n = 

84) disagreed, and 6.1% (n = 26) strongly disagreed. 

 

Half of the participants, 50.2% (n = 212), agreed or strongly agreed that health facility 

leaders used the information to predict future trends and planning. Meanwhile, 21.7% (n 

= 92) were neutral, 21.0% (n = 89) disagreed, and 7.1% (n = 30) strongly disagreed. A 

little more than half of the participants, 55.6% (n = 235), agreed or strongly agreed that 
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data-driven decisions support continuous quality improvement. Conversely, 21.0% (n = 

89) were neutral, 16.8% (n = 71) disagreed, and 6.6% (n = 28) strongly disagreed. More 

than half of the participants, 55.1% (n = 233), agreed or strongly agreed that clinical da- 

ta are used routinely to monitor maternal patient care and outcomes. Meanwhile, 21.7% 

(n = 92) were neutral, 17.0% (n = 72) disagreed, and 6.1% (n = 26) strongly disagreed. 

 

More than half of the participants, 53.9% (n = 228), agreed or strongly agreed that ma- 

ternal health indicators were clear. In comparison, 21.3% (n = 90) disagreed, 3.8% (n = 

16) strongly disagreed and 21.0% (n = 89) were neutral. Almost half of the participants, 

46.5% (n = 197), agreed or strongly agreed that multidisciplinary professionals conduct- 

ed periodic indicator assessments. Conversely, 26.0% (n = 110) were neutral, 22.2% (n 

= 94) disagreed, and 5.2% (n = 22) strongly disagreed. Half of the participants, 50.8% 

(n = 215), agreed or strongly agreed that the HMIS summary reports were distributed 

regularly to all relevant departments. Meanwhile, 22.2% (n = 94) were neutral, 21.3% (n 

= 90) disagreed, and 5.7% (n = 24) strongly disagreed. 

 
More than half of the participants, 55.1% (n = 233), agreed or strongly agreed that data 

were used for identifying gaps and setting targets on maternal healthcare. Meanwhile, 

19.4% (n = 82) were neutral, 19.4% (n = 82) disagreed, and 6.1% (n = 26) strongly dis- 

agreed. Just under half of the participants, 46.9% (n = 198), agreed or strongly agreed 

that health facility managers used data to improve infrastructure. In comparison, 26.2% 

(n = 111) were neutral, 20.6% (n = 87) disagreed, and 6.4% (n = 27) strongly disagreed. 

Nearly half of the participants, 40.2% (n = 170) of participants agreed or strongly agreed 

that data were used for reporting to higher levels only. Conversely, 26.7% (n = 113) 

were neutral, 22.7% (n = 96) disagreed, and 10.4% (n = 44) strongly disagreed. 

 

Nearly half of the participants, 46.3% (n = 196), agreed or strongly agreed that they 

used data to give feedback to other users. Below a third, 23.2% (n = 98) disagreed, 

9.9% (n = 42) strongly disagreed and 20.6% (n = 87) were neutral. Two-fifths of the par- 

ticipants, 42.1% (n = 178), agreed or strongly agreed that they used data to allocate es- 

sential resources according to specific needs. Meanwhile, 27.4% (n = 116) were neutral, 

23.9% (n = 101) disagreed, and 28 (6.6%) strongly disagreed. More than half of the par- 
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ticipants, 56.9% (n = 241), agreed or strongly agreed that information was used for pro- 

filing maternal morbidity and mortality. Meanwhile, 20.1% (n = 85) were neutral about 

this, 15.8% (n = 67) disagreed, and 6.9% (n = 29) strongly disagreed. 

 

4.2.6 Section F: User satisfaction and net benefits (n = 423) 

 
This section explored the participants’ satisfaction and perceptions of the net benefits of 

the HMIS. This reflects user satisfaction when utilizing the Health Information System. 

Net benefits refers to the point where an information system contributes to the success 

of users. Participants' feedback is reflected in Table 4.7. 

 
 
 

Table 4.7 User satisfaction and net benefits 
 
 

Variables Count (n) Proportion (%) 

Overall, I am satisfied with 
the design of the system. 

Strongly disagree 36 8.5% 

Disagree 109 25.8% 

Neutral 104 24.6% 

Agree 123 29.1% 

Strongly agree 51 12.1% 

The system meets the re- 
quirements for my data 
management tasks. 

Strongly disagree 30 7.1% 

Disagree 111 26.2% 

Neutral 99 23.4% 

Agree 142 33.6% 

Strongly agree 41 9.7% 

 

I can retrieve maternal 
health information easily. 

Strongly disagree 32 7.6% 

Disagree 78 18.4% 

Neutral 111 26.2% 

Agree 130 30.7% 

Strongly agree 72 17.0% 

The health facility has a 
computer-based information 
system for maternal health 
indicators. 

Strongly disagree 33 7.8% 

Disagree 89 21.0% 

Neutral 84 19.9% 

Agree 144 34.0% 

Strongly agree 73 17.3% 

Using the HMIS system en- 
ables tasks to be accom- 
plished faster. 

Strongly disagree 32 7.6% 

Disagree 64 15.1% 

Neutral 90 21.3% 
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Variables Count (n) Proportion (%) 

 Agree 166 39.2% 

Strongly agree 71 16.8% 

The HMIS system provides 
reports that are needed. 

Strongly disagree 25 5.9% 

Disagree 73 17.3% 

Neutral 83 19.6% 

Agree 170 40.2% 

Strongly agree 72 17.0% 

My work has improved since 
using HMIS. 

Strongly disagree 27 6.4% 

Disagree 82 19.4% 

Neutral 97 22.9% 

Agree 158 37.4% 

Strongly agree 59 13.9% 

Using HMIS improves the 
quality of maternal 
healthcare. 

Strongly disagree 22 5.2% 

Disagree 61 14.4% 

Neutral 80 18.9% 

Agree 188 44.4% 

Strongly agree 72 17.0% 

Online Communication with 
other health service provid- 
ers has greatly improved. 

Strongly disagree 43 10.2% 

Disagree 90 21.3% 

Neutral 90 21.3% 

Agree 142 33.6% 

Strongly agree 58 13.7% 
 

Only 41.2% (n = 174) of participants agreed or strongly agreed that they were satisfied 

with the system's design. About a quarter, 25.8% (n = 109) disagreed, 8.5% (n = 36) 

strongly disagreed and 24.6% (n = 104) were neutral. Nearly half of the participants, 

43.3% (n = 183) of the participants agreed or strongly agreed that the system meets the 

requirements for their data management tasks. At the same time, 26.2% (n = 111) disa- 

greed, 7.1% (n = 30) strongly disagreed and 23.4% (n = 99) were neutral. About half of 

the participants, 47.7% (n = 202), agreed or strongly agreed that they could retrieve ma- 

ternal health information easily. Meanwhile, 26.2% (n = 111) were neutral, 18.4% (n = 

78) disagreed, and 7.6% (n = 32) strongly disagreed. 

 

Half of the participants, 51.3% (n = 217), agreed or strongly agreed that their health fa- 

cility had a computer-based information system for maternal health indicators. In com- 

parison, 21.0% (n = 89) disagreed, 7.8% (n = 33) strongly disagreed and 19.9% (n = 84) 

were neutral. In addition, more than half of the participants, 56 % (n = 237), agreed or 
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strongly agreed that using the HMIS system enabled tasks to be accomplished faster. 

Conversely, 21.3% (n = 90) were neutral, 15.1% (n = 64) disagreed, and 7.6% (n = 32) 

strongly disagreed. More than half of the participants, 57.2% (n = 242), agreed or 

strongly agreed that the HMIS system provided reports that are exactly needed. Mean- 

while, 19.6% (n = 83) were neutral, 17.3% (n = 73) disagreed, and 5.9% (n = 25) strong- 

ly disagreed. 

 

Half of the participants, 51.3% (n = 217), agreed or strongly agreed that their work has 

improved since using the HMIS. In comparison, 22.9% (n = 97) were neutral, 19.4% (n 

= 82) disagreed, and 6.4% (n = 27) strongly disagreed. More than half of the partici- 

pants, 61.4 % (n = 260), agreed or strongly agreed that using the HMIS improved the 

quality of maternal healthcare. Meanwhile, 18.9% (n = 80) were neutral, 14.4% (n = 61) 

disagreed, and 5.2% (n = 22) strongly disagreed. Almost half of the participants, 47.3% 

(n = 200), agreed or strongly agreed that online communication with other health service 

providers has greatly improved. Conversely, 21.3% (n = 90) were neutral, 21.3% (n = 

90) disagreed, and 10.2% (n = 43) strongly disagreed. 

 
4.3 RELIABILITY TESTING, CORRELATION AND CHI-SQUARE 

ANALYSIS 

 
4.3.1 Reliability testing 

 
According to the statistician (Van Zyl 2024, personal communication), it is always bene- 

ficial to repeat the test for internal consistency after data collection from the entire sam- 

ple. This test is invaluable for measuring the correlation between the responses in a 

questionnaire through the analysis of the profile of participants’ answers. This infor- 

mation is useful for interpreting the results and understanding the degree to which the 

items are measuring the same underlying construct (Gottems, Carvalho, Guilhem & 

Pires 2018:3). Therefore, this study conducted Cronbach’s alpha on a total sample to 

measure how well variables cohere together, and to measure each construct across the 

entire group of participants. This helped the researcher to assess the generalizability of 
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the scale's reliability to the entire population. Bujang, Omar and Baharum (2018:85) 

show that the stability of the instrument is revealed by the internal consistency between 

several items, which estimates the reliability of the questionnaire responses. Acceptable 

internal consistency was Cronbach's alpha greater than 0.70 (Grove & Gray 2019:379). 

 

Inter-item correlations were used to assess the degree to which the scores on one item 

correlate with the scores on all other items within a scale. They measure the extent to 

which the items within a scale are measuring similar content, with a cutoff point typically 

set at >0.2. Corrected item-total correlation assesses the degree of correlation between 

a single item and the test's overall score while taking that particular item's impact into 

consideration, in which a cut-off point is > 0.3 (Grove & Gray 2019:393). 

 

Correlation analysis and reliability testing support the validity and robustness of study 

findings. Researchers can be assured of the validity and significance of their findings by 

making sure that measurements are consistent and by establishing correlations be- 

tween variables (Sürücü & Maslakci 2020:2707). 

 

4.3.1.1 Cronbach’s results on the total sample (n-423) 

 
This section addresses the objective of describing the relationship between HMIS de- 

sign, information quality, service quality, user satisfaction, net benefits, and data-driven 

decisions. Testing Cronbach’s alpha after data collection was deemed appropriate to 

provide valuable information about the reliability of the tool based on the actual re- 

sponses obtained. Alpha scores are reported for the specific scales (constructs). 

 

Table 4.8. Scale reliability of the system quality items (n = 423) 
 
 
 

Dimension Items No. of 

Items 

Cronbach’s 

alpha 

Inter-Item 

Correlations 

Corrected 

Item-Total 

Correlation 

 
System qual- 

[SysQ.1] The system’s 
response is fast 

   0.662 

[SysQ.2] The system is 
friendly to the users 

0.612 



116  

ity [SysQ.3] Changes in 
the system can be eas- 
ily implemented without 
affecting performance 

15 0.936 0.494 0.564 

[SysQ.4] The system 
can be customized to 
local context 

0.681 

[SysQ.5] HMIS is con- 
venient for users 

0.688 

[SysQ.6] Use of termi- 
nology throughout the 
system is consistent 

0.729 

[SysQ.7] The system 
has the capacity to 
accommodate changes 
for a number of users 

0.723 

[SysQ.8] The system 
has adequate features 
and capabilities to ac- 
commodate future 
changes 

0.704 

[SysQ.9] The system 
features are well inte- 
grated to support data 
management 

0.702 

[SysQ.10] The system 
gives critical signals for 
errors during data col- 
lection/processing 

0.641 

[SysQ.11] The system 
is well integrated in 
other healthcare pro- 
cesses 

0.734 

[SysQ.12] System pro- 
vides comprehensive 
data on utilization of 
various maternal ser- 
vices 

0.717 

[SysQ.13] System pro- 
vides comprehensive 
data on provision of 
services 

0.702 

[SysQ.14] System pro- 
vides comprehensive 
data on coverage of 
specific indicators 

0.697 

[SysQ.15] System pro- 
vides comprehensive 
data on equipment sta- 
tus and availability 

0.622 
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Cronbach’s alpha for the scale was found to be 0.936 with a 95% confidence interval, 

the mean was 47.94, and the standard deviation of the scale was 12.047, based on a 

15-scale with a sample size of 423. The corrected item-total correlation ranged from 

0.564 to 0.734, and inter-item level correlation was 0.494. The alpha score provided 

reasonable grounds for regarding the 0.936 as acceptable. 

Table 4.9. Scale reliability of Information Quality items (n = 423) 
 

Dimension Items No. of 

Items 

Cronbach’s 

alpha 

Inter-Item 

Correlations 

Corrected 
Item-Total Cor- 
relation 

 [IQ.1] Appropriate 
processes are 

   0.627 

Information 
Quality 

used for data 
management pro- 
cesses 

    

 [IQ.2] Resources 
for data collection 

   0.646 

 and reporting are 
adequate 

11 0.901 0.454  

 [IQ.3] Staff are 
well trained in da- 

   0.511 

 ta collection pro-     

 cesses     

 [IQ.4] Strategy is 
placed that con- 

   0.714 

 trols the quality of     

 collected data     

 [IQ.5] Information I 
get from the sys- 

   0.672 

 tem is accurate     

 [IQ.6] Information 
from the system is 

   0.673 

 relevant to my     

 work     

 [IQ.7] Information 
provided by the 

   0.723 

 system is suffi-     

 cient     

 [IQ.8] The system 
produces infor- 

   0.722 

 mation on time     

 [IQ.9] Information 
is up to date and 

   0.663 

 clearly understood     

 [IQ.10] Maternal 
health data is rec- 

   0.486 

 orded immediately     

 after each visit     

 [IQ.11] Feedback    0.573 
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 is given regularly 
from higher levels 
of management 

    

 

 

Cronbach’s alpha for the scale was found to be 0.901 with a 95% confidence interval, 

the mean was 34.85, and the standard deviation of the scale was 8.941, based on an 

11-scale with a sample size of 423. Corrected item-total correlation ranged from 0.486 

to 0.723, and inter-item level correlation was 0.454. 

 

 
Table 4.10. Scale reliability of the service quality items (n = 423) 

 

Dimension Items No. of 

Items 

Cronbach’s 

alpha 

Inter-Item 

Correlations 

Corrected 

Item-Total 

Correlation 

 [ServQ.1] Technical 
support is ade- 

   0.703 

quate     

[ServQ.2] The IT 
staffs respond to 14 0.942 0.518 

0.639 

my needs on time     

[ServQ.3] A meta 
data dictionary 

   0.735 

provides compre-     

hensive definitions     

about the data     

[ServQ.4] Comput- 
ers are available to 

   0.693 

support data man-     

agement process-     

es     

[ServQ.5] I have 
access to ongoing 

   0.679 

HMIS training     

[ServQ.6] The 
training adequately 

   0.731 

addresses my in-     

formation man-     

agement tasks     

[ServQ.7] The net- 
work/HIS infra- 

   0.749 

structure is well     

developed     

[ServQ.8] The in- 
ter-connection 

   0.673 

among HIS devices     

is fully functional     
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 [ServQ.9] ICT sys- 
tems support con- 
tinuity of patient 
care 

   0.641 

[ServQ.10] Internet 
is consistently 
available in mater- 
nal health depart- 
ments 

0.698 

[ServQ.11] Strategy 
on roles and re- 
sponsibilities relat- 
ed to evidence- 
based decision- 
making is clear 

0.726 

[ServQ.12] There is 
a unit assigned 
specifically to 
Health Manage- 
ment Information 
System 

0.680 

[ServQ.13] The 
HMIS unit has an 
integrated data 
warehouse con- 
taining data from 
routine health ser- 
vice delivery 

0.730 

 [ServQ.14] The 
reporting platform 
is accessible to 
various user audi- 
ences 

  0.675 

 
 
 
 

Cronbach’s alpha for the scale was found to be 0.942 with a 95% confidence interval, 

mean was 44.88 and standard deviation of the scale was 13.374, based on a 14-scale 

with a sample size of 423. The inter-item level correlation was 0.518, and the corrected 

item-total correlation, which ranged from 0.639 to 0.749. 

Table 4.11. Scale reliability of the data driven-decision items (n = 423) 
 

Dimension Items No. of 
Items 

Cronbach’s 
alpha 

Inter-Item 
Correlations 

Corrected 
Item-Total 
Correlation 

 [DDD.1] Health fa-    0.603 
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Data driven 
decision 

cility leaders pro- 
mote a culture of 
information use 

 

15 

 

0.929 

 

0.466 

 

[DDD.2] There is an 
incentive system for 
information use in 
your health facility 

0.543 

[DDD.3] The HIS 
Policy promotes 
data driven decision 
making 

0.676 

[DDD.4] Health fa- 
cility leaders use 
information to pre- 
dict future trends 
and planning 

0.719 

[DDD.5] Data driv- 
en decisions sup- 
port Continuous 
quality Improve- 
ment 

0.730 

[DDD.6] Clinical 
data are used rou- 
tinely to monitor 
maternal patient 
care and outcomes 

0.718 

[DDD.7] Maternal 
health indicators 
are clear 

0.736 

[DDD.8] Multidisci- 
plinary profession- 
als conduct periodic 
indicator assess- 
ments 

0.724 

[DDD.9] HMIS 
summary reports 
are distributed 
regularly to all rele- 
vant departments 

0.680 

[DDD.10] Data are 
used for identifying 
gaps and setting 
targets on maternal 
healthcare 

0.604 

[DDD.11] Health 
facility managers 
use data to improve 
Infrastructure 

0.663 

[DDD.12] Reporting 
to higher levels only 

0.415 

[DDD.13] Giving 
feedback to other 
users 

0.656 

[DDD.14] Allocating 0.696 
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 essential resources 
according to specif- 
ic needs 

    

[DDD.15] Infor- 
mation is used for 
profiling maternal 
morbidity and mor- 
tality 

0.695 

 
 

 

Cronbach’s alpha for the scale was found to be 0.929 with a 95% confidence interval, 

the mean was 48.61, and the standard deviation of the scale was 11.821, based on a 

15-scale with a sample size of 423. The corrected item-total correlation ranged from 

0.415 to 0.736, and inter-item level correlation was 0.466. 

 
 
 

Table 4.12. Scale reliability of the user satisfaction and net benefits items (n = 423) 
 

Dimension Items No. of 

Items 

Cronbach’s 

alpha 

Inter-Item 

Correlations 

Corrected 

Item-Total 

Correlation 

 
User satisfac- 

[US.1] Overall, I 
am satisfied with 
the design of the 

   0.732 

tion and net 

benefits 

system 
9 0.920 0.562 

 

[US.2] The system 
meets require- 
ments for my data 

0.709 

 management     

 tasks     

 [US.3] I can re- 
trieve maternal 

   0.753 

 health information     

 easily     

 [US.4] The health 
facility has a com- 

   0.705 

 puter-based infor-     

 mation system for     

 maternal health     

 indicators     

 [US.5] Using the 
HMIS system en- 

   0.703 

 ables tasks to be     

 accomplished     

 faster     
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 [US.6] The HMIS 
system provides 
reports that exact- 
ly needed 

   0.748 

[US.7] My work 
has improved 
since using HMIS 

0.743 

[US.8] Using HMIS 
improves the 
quality of maternal 
healthcare 

0.753 

[US.9] Online 
Communication 
with other health 
service providers 
has greatly im- 
proved 

0.596 

 

 

Cronbach’s alpha for the scale was found to be 0.920 with a 95% confidence interval, 

the mean was 29.80, and the standard deviation of the scale was 8.118, based on a 9- 

scale with a sample size of 423. The corrected item-total correlation ranged from 0.596 

to 0.753, and the inter-item level correlation was 0.562. The results were considered 

acceptable, given the number of items and the broad range of user satisfaction and net 

benefits variables. 

Table 4.13. Scale reliability of the five Domains (n = 423) 
 

Dimension No. of 
Items 

Cronbach’s alpha Corrected Item-Total Correla- 
tion 

Information quality  

5 
 

0.927 

0.751 

System quality 0.855 

Service quality 0.771 

Data-driven decision 0.865 

User satisfaction and 
net benefits 

0.817 

 
Cronbach’s alpha for the scale was found to be 0.927 with a 95% confidence interval, 

the mean was 15.91, and the standard deviation of the scale was 3.7, based on a 5- 

scale (domains) with a sample size of 423. The corrected item-total correlation ranges 

from 0.751 to 0.865. This reflected a high internal consistency among the scale varia- 

bles, supporting the use of this scale in the current study. 
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4.3.2 Chi-square analysis 

 
A chi-square of independence test was conducted to determine the association between 

two categorical variables. This test can ascertain whether the introduction of independ- 

ent variables had a substantial impact. The chi-square test statistic with the continuity 

correction was used; a p-value (sig) less than 0.05 indicates that it was statistically sig- 

nificant (Field 2018:1138). 

 

Cramer V was used to establish the strength of the association. The effect size 

(Cramer's V) determines the degree of association between categorical variables is 

helpful in understanding how changes in one category variables are related to changes 

in another and the strength of the expected relationship between two variables. The fol- 

lowing score range applies to determining the effect size: small effect < 0.3, medium ef- 

fect ranges from 0.3 - 0.5, and large effect is > 0.5 (Grove & Gray 2019:313). 

 

Items measuring the composite variables were assessed on a 5-point Likert-type scale 

ranging from ‘strongly disagree’ (score 1) to ‘strongly agree’ (score 5). The scores for 

each item within a variable were added and divided by the number of items in the do- 

main to create a variable scale (ranging from 1 to 5) for subsequent data analysis. The 

composite variable score was dichotomized as ‘Yes’ or ‘No’ based on a predefined 

threshold. Consequently, the final score of the above two (agree and strongly agree) 

were categorized as ‘Yes’ while those final scores of three or below (strongly disagree, 

disagree, and neutral point) were categorized as ‘No’. An average total score above the 

mean indicated a favourable view, such as positive perceptions of information quality, 

system quality, service quality, data-driven decision, user satisfaction and net benefits, 

while a score below the mean was interpreted as indicating poor perceptions (Ngusie, 

Ahmed, Kasaye & Kanfe 2022:3). 

 

Table 4.14: Relationship between educational status and overall domains (Chi- 

square result) 

 

Variables Educational status of the participants Total (n = 
423) 

P-value 



124  

 Diploma Degree Master’s 
&above 

 

Overall information qua lity     

Good 14(40%) 128(38.8%) 27(46.6%) 169(40%) p<0.05 

poor 21(60%) 202(61.2%) 31(53.4%) 254(60%)  

Overall system quality      

Good 11(31.4%) 146(44.4%) 27(46.6%) 184(43.6%)  

Poor 24(68.6%) 183(55.6%) 31(53.4%) 238(56.4%) p<0.0001 

 
Overall service quality 

     

Good 9(25.7%) 86(26.1%) 20(34.5%) 115(27.2%)  

Poor 26(74.3%) 244(78.9%) 38(65.5%) 308(72.8%) p<0.0001 
 

Overall data-driven decision 
Good practices 14(40%) 150(45.5%) 26(44.6%) 190(44.9%)  

Poor practices 21(60%) 180(54.5%) 32(55.2%) 233(55.1%) p<0.001 
 

Overall user satisfac- 
tion and net benefits 

     

Good 12(34.7%) 155(47%) 25(43.1%) 192(45.4%) p<0.001 
Poor 23(65.7%) 175(56.9%) 33(56.9%) 231(54.6%)  

 

* = p-value <0.05 was considered statistically significant 

 
Higher proportions of master’s and above participants, 46.6% (n = 27), 46.6% (n = 27) 

and 34.5% (n = 20), rated information quality, system quality and service quality as 

good compared to other participants in different educational statuses p<0.05. In addi- 

tion, a higher proportion of degree holders, 45.5% (n = 150) and 47% (n = 155), per- 

ceived data-driven decisions as good practice or use, and they reported higher user sat- 

isfaction and net benefits than other participants with a different educational status 

p<0.05. 

 

Table 4.15: Relationship between the field of specialization and overall domains 

(Chi-square result) 

 

Variables Field of professions (specialization) Total   (n = 
423) 

P-value 

 Physician Nurse Midwife   

Overall information quality     

Good 34 (37.8%) 61 (38.6%) 74 (42.3%) 169 (40%) p<0.05 
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Poor 56 (62.2%) 97 (61.4%) 101 
(57.7%) 

254 (60%)  

Overall system quality      

Good 37 (41.1%) 70 (44.3%) 77 (44.3%) 184 (43.6%) p<0.001 

Poor 53 (58.9%) 88 (55.7%) 97 (55.7%) 238 (56.4%)  

Overall service quality      

Good 27 (30%) 41 (25.9%) 47 (26.9%) 115 (27.2%) p<0.001 

Poor 63 (70%) 117 
(74.1%) 

128 
(73.1%) 

308 (72.8%)  

Overall data-driven decision     

Good 43 (47.8%) 76 (8.1%) 71 (40.6%) 199 (44.9%) p<0.05 

Poor 47 (52.2%) 82 (51.9%) 104 
(59.4%) 

233 (55.1%)  

Overall user satisfaction 
and net benefits 

     

Good 38 (42.2%) 78 (49.4%) 76 (43.4%) 192 (45.4%) p<0.05 

Poor 52 (57.8%) 80 (50.6%) 99 (56.6%) 231 (54.6%)  

 

* = p-value <0.05 was considered statistically significant 
 

A high proportion of 42.3% (n = 74) of midwives perceived information quality as good 

compared to other healthcare professionals p<0.05. A higher proportion of nurses and 

midwives, 44.3% (n = 70), 44.3% (n = 77) perceived the system quality as good com- 

pared to physicians p<0.001. A higher proportion of physicians perceived service quality 

and data-driven decisions 30% (n = 27) p<0.001, 47.8% (n = 43) p<0.05 respectively as 

good compared to others. Whereas a high proportion of nurses reported higher user 

satisfaction and net benefits 49.4% (n = 78), p<0.05). 

 

Table 4.16: Relationship between system design/system quality and data-driven 

decisions (Chi-square result). 

 

Variables Overall data-driven deci- 
sions 

Total (n = 
423) 

P-value 

 

Overall system de- 
sign/quality 

Good Poor   

Good 130 (68.4%) 54 (23.2%) 184 (43.5%) p<0.0001 

Poor 60 (31.6%) 179 (76.8%) 239 (56.5%)  

 

* = p-value <0.05 was considered statistically significant 
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Null hypothesis (Ho) there is no significant relationship between system design/quality 

and data-driven decision-making. 

Alternative hypothesis (HA) there is a significant relationship between system de- 

sign/quality and data-driven decision-making. 

“System design/quality” showed a relationship to “data-driven decision-making” at 

68.4% (n = 130), thus at (X2 = 87.17, p<0.0001 and df = 1). An enhanced level of sys- 

tem quality is associated with greater data-driven decisions. The results showed a sta- 

tistically significant relationship (p < 0.0001), leading to the rejection of the null hypothe- 

sis and accepting the alternative hypothesis. The effect size (Cramer's V) between data- 

driven decision-making and system design/quality was 0.454, which showed a medium 

effect and moderate association between the two constructs. The results indicate that 

investing in improving system design/quality would affect the organization's capacity to 

use data for decision-making. 

Table 4.17: Relationship between system quality and user satisfaction and net 

benefits (Chi-square result) 

 

Variables Overall system quality Total (n = 
423) 

P-value 

 

Overall user satisfaction 
and net benefits 

Good Poor   

Good 54 (22.6%) 138 (75%) 192 (45.4%) p<0.0001 

Poor 185 (77.4%) 46 (25%) 231 (54.6%)  

 

* = p-value <0.05 was considered statistically significant 

 
Null hypothesis (Ho): there is no significant relationship between system quality and us- 

er satisfaction and net benefits. 

Alternative hypothesis (HA): there is a significant relationship between system quality, 

user satisfaction, and net benefits. 
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“System quality” showed a relationship with “user satisfaction and net benefits” at 22.6% 

(n = 54), thus at (X2 = 85.55, p<0.0001 and df = 4). Enhanced level of system quality is 

associated with greater user satisfaction and net benefits. This indicates that the design 

of the HIS, herein referred to as system quality, and users’ perceptions of its benefits 

would have an impact on the use of HMIS. Therefore, the null hypothesis was rejected. 

The effect size (Cramer's V) between system quality and user satisfaction and net bene- 

fits was 0.45, which shows a medium effect and moderate association between the two 

constructs. This indicates that efforts to enhance the HIS's design and quality can have 

a positive effect on user satisfaction and net benefits. 

 

Table 4.18: Relationship between data-driven decisions and service quality (Chi- 

square result) 

 

Variables Overall service quality Total (n = 
423) 

P-value 

 

Overall data-driven decision Good Poor   

Good 16 (6.9%) 99 (52.1%) 115 (27.2%) p<0.0001 

Poor 217 (93.1%) 91 (47.9%) 308 (72.8%)  

 

* = p-value <0.05 was considered statistically significant 

 
Null hypothesis (Ho): there is no significant relationship between data-driven decision- 

making and service quality. 

The alternative hypothesis (HA) states that there is a significant relationship between 

data-driven decision-making and service quality. 

Results showed a relationship between “data-driven decision-making” and “service 

quality” at 6.9% (n = 16), thus at (X2 = 108.19, p<0.0001 and df = 1). The effect size 

(Cramer's V) was 0.506, which shows a large effect and strong association between the 

constructs. The null hypothesis was rejected. 

 

The results suggested that if service quality is perceived as good, data-driven decisions 

would be enhanced, a basic requirement for good utilization of the HMIS. 



128  

Table 4.19: Relationship between information quality and data-driven decisions 

(Chi-square result) 
 

Variables Overall data-driven decision Total (n = 
423) 

P-value 

 
Overall information quality 

 
Good 

 
Poor 

  

Good 122(64.2%) 47(20.2%) 169(40.0%) P<0.0001 

Poor 68(35.8%) 186(79.8%) 254(60.0%)  

* = p-value <0.05 was considered statistically significant 
 

In the null hypothesis (Ho), there is no significant relationship between information quali- 

ty and data-driven decision-making. 

The alternative hypothesis (HA) is that there is a significant relationship between infor- 

mation quality and data-driven decision-making. 

Information quality showed a relationship with data-driven decision at 64.2% (n = 122) 

at (X2 = 84.6, p<0.0001 and df = 1). This shows that the efficiency of data-driven deci- 

sion processes and the quality of the information are positively correlated. The findings 

indicate that when information quality increases, there is a proportional enhancement in 

the efficacy of data-driven decision-making within the study setting. This highlights the 

importance of information quality to data-driven decisions. The effect size (Cramer's V) 

is 0.447, which showed a medium effect and moderate association between the con- 

structs. The null hypothesis was rejected. 

Enhanced information quality, such as data correctness, relevance and usefulness, can 

positively impact data-driven decision-making processes. 

 

Table 4.20: Relationship between information quality and user satisfaction and 

net benefits (Chi-square result) 

 

Variables Overall information quality Total (n = 
423) 

P-value 

Overall user satisfaction 
and net benefits 

Good Poor 

Good 67 (26.4%) 125 (74%) 192 (45.5%) p<0.0001 
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Poor 187 (73.6%) 44 (26%) 231 (54.5%) 
 

* = p-value <0.05 was considered statistically significant 

 
Information quality refers to data management processes, the quality of information the 

system produces, among others. The association between net benefits, user satisfac- 

tion and the quality of the information provides a good understanding of the effective- 

ness of the HMIS. 

In the null hypothesis (Ho), there is no significant relationship between information quali- 

ty and user satisfaction and net benefits. 

Alternative hypothesis (HA): there is a significant relationship between information quali- 

ty and user satisfaction and net benefits. 

 

“Information quality” showed a relationship with “user satisfaction and net benefits” at 

26.4% (n = 67), thus at (X2 = 92.71, p<0.0001 and df = 1). The effect size (Cramer's V) 

is 0.457, which shows the medium effect size and a moderate association between the 

two variables. The null hypothesis was rejected. 

Table 4.21: Males and females views of different domains (Group Difference re- 

sults) 

 

 
Domains 

 
Gender 

 
n 

 
Mean 

Std. Devia- 
tion 

Std. Error 
Mean 

Information 
Quality 

Male 199 3.2426 0.84271 0.05974 

Female 224 3.1027 0.78135 0.05221 

System Quali- 
ty 

Male 199 3.2291 0.84230 0.05971 

Female 224 3.1664 0.76737 0.05127 

Service Quali- 
ty 

Male 199 2.9578 0.92121 0.06530 

Female 224 3.0229 0.86540 0.05782 

Data Driven 
Decisions 

Male 199 3.2395 0.81073 0.05747 

Female 224 3.2414 0.76922 0.05140 

User Satisfac- 
tion and Ney 

Male 199 3.3339 0.92542 0.06560 

Female 224 3.2907 0.88229 0.05895 
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Information Quality: the mean rating for males was (3.2426), with a standard deviation 

of 0.84271 which is slightly higher than the mean rating for females (3.1027). However, 

the standard deviations indicate some variability within each group. 

System Quality: The average (mean) score for males was (3.2291), with a standard 

deviation of 0.84230, which was a somewhat higher rating than the female mean 

(3.1664). Males, on average, have a slightly higher score, but there is some overlap in 

the scores between the genders. 

Service Quality: Females, on average, have a slightly higher service quality score 

(mean = 3.0229), with a standard deviation of 0.86540 compared to males (mean = 

2.9578). However, there is variability in the scores within each group. 

Data-driven decisions: The average score for males is (mean = 3.2395) and for fe- 

males (mean = 3.2414). There is very little difference in the average data-driven deci- 

sion scores between males and females in the sample, with a standard deviation of 

0.81073 and 0.76922, respectively. 

User satisfaction and net benefits: The average score for males was mean = 3.3339, 

with a standard deviation of 0.92542. In comparison, the female average score was 

mean = 3.2907, with a standard deviation of 0.88229.*** 

In general, these results suggested some variations in the scores between males and 

females for different measures, but the differences are often small, and there is an over- 

lap in the scores between the two groups. 

Additionally, the standard deviations provided insights into the spread or dispersion of 

scores within each group. 

benefits 
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4.4 SUMMARY 

 

This chapter presented results obtained from the statistical analysis conducted to de- 

termine the healthcare professionals’ perceptions of HIS in managing maternal health 

care, to describe the relationship between HMIS design, information quality, service 

quality, user satisfaction and net benefits and data-driven decisions and to generate rel- 

evant, reliable and accurate data to monitor maternal health programs at the healthcare 

facilities. Scale reliability tests were also performed on the total sample to confirm the 

internal consistency of the items. 

 

The next chapter presents the qualitative findings with literature control. 
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CHAPTER FIVE: PRESENTATION OF QUALITATIVE 

FINDINGS AND CONTROL WITH LITERATURE 

 
5.1 INTRODUCTION 

 

Chapter 4 of the study presented the results of the quantitative data. This chapter pre- 

sents the qualitative data obtained from the focus group interviews (FGIs) conducted 

with healthcare professionals, namely physicians, midwives and nurses working at the 

maternal health department in Addis Ababa city administration, Ethiopia. In accordance 

with the sequential explanatory mixed-method approach, the qualitative data collection 

and analysis occurred subsequent to the analysis of the quantitative data. 

 

The objectives of the qualitative phase of the study were to explore and describe 

healthcare professionals’ information needs and experiences of data management pro- 

cesses, explore how healthcare professionals use HMIS to generate information that 

supports decisions in maternal healthcare and identify barriers and opportunities for 

strengthening HMIS for maternal healthcare in selected public hospitals in Addis Ababa. 

The first section of the chapter presents the method used for data analysis, followed by 

presentation of research findings and the literature control and lastly, a summary. 

 
5.2 DATA ANALYSIS 

 

Six (6) Focus group interviews were conducted with 40 healthcare professionals from 

six different healthcare facilities. The analysis was conducted using a thematic analysis 

approach, and the objectives of this phase guided the analysis. Nieuwenhuis (2017:114) 

outlined a process that includes concurrently transcribing focus group interviews. Fol- 

lowing that, themes were developed to look for patterns and distinctions after the data 

were segmented using both deductive and inductive reasoning (Brink et al. 2018:180; 

Nieuwenhuis 2017:114). 
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5.3 RESEARCH FINDINGS 

 

5.3.1 Participants’ biographic information 

 
Table 5.1 provides the participants’ biographic data regarding their age, gender, position 

(role in the organization), length of experience in the maternal health department, and 

highest educational qualifications. 

 

Table 5.1: Biographic details of the focus group Interview participants (40) 
 
 

No Age Gender Role in the 
ganization 

or- Length of work in 
the maternal health 
department 

Highest educational qualifi- 
cation 

Focus Group Interview 1 

1 34 M Head of ma- 
ternity 

4 years BSc Degree in Midwifery 

2 35 M Maternity de- 
partment 

4 years BSc Degree in Nursing 

3 35 M Maternity de- 
partment 

8 years MSc Degree in Midwifery 

4 35 M Maternity de- 
partment 

2 years MD, Obstetrician and Gy- 
necologist 

5 30 M Maternity de- 
partment 

2 years Medical Degree 

6 31 M Maternity de- 
partment 

4 years BSc Degree in Nursing 

7 40 M Maternity de- 
partment 

10 years Medical Degree 

Focus Group Interview 2 

8 29 F Maternity 
partment 

de- 6 years BSc Degree in Midwifery 

9 29 M Maternity 
partment 

de- 4 years BSc Degree in Midwifery 

10 30 M Maternity 
partment 

de- 2 years BSc Degree in Midwifery 

11 30 M Maternity 
partment 

de- 2 years BSc Degree in Nursing 

12 28 M Maternity 
partment 

de- 2 years Medical Degree 

13 58 F Maternity 
partment 

de- 3 years BSc Degree in Nursing 

14 34 M Maternity de- 3 years Medical Degree 
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No Age Gender Role in the 
ganization 

or- Length of work in 
the maternal health 
department 

Highest educational qualifi- 
cation 

   partment   

Focus Group Interview 3 

15 29 F Maternity 
partment 

de- 5 years BSc Degree in Midwifery 

16 27 F Maternity 
partment 

de- 4 years BSc Degree in Midwifery 

17 27 F Maternity 
partment 

de- 4 years MSc Degree in Midwifery 

18 32 F Maternity 
partment 

de- 2 years BSc Degree in Nursing 

19 27 M Maternity 
partment 

de- 2 years Medical Degree 

Focus Group Interview 4 

20 28 M Maternity 
partment 

de- 3 years BSc Degree in Midwifery 

21 29 M Maternity 
partment 

de- 4 years BSc Degree in Midwifery 

22 32 M Maternity 
partment 

de- 5 years BSc Degree in Nursing 

23 29 M Maternity 
partment 

de- 5 years BSc Degree in Midwifery 

24 27 F Maternity 
partment 

de- 3 years BSc Degree in Nursing 

25 30 M Maternity 
partment 

de- 5 years BSc Degree in Nursing 

Focus Group Interview 5 

26 34 M Head of ma- 
ternity 

5 years Medical Degree 

27 34 M Gynecology 
emergency 
head 

5 years BSc Degree in Midwifery 

28 35 M Maternity 
partment 

de- 8 years BSc Degree in Midwifery 

29 30 F Maternity 
partment 

de- 6 years BSc Degree in Midwifery 

30 33 M Maternity 
partment 

de- 8 years BSc Degree in Nursing 

31 32 F Maternity 
partment 

de- 7 years BSc Degree in Nursing 

32 33 F Maternity 
partment 

de- 8 years BSc Degree in Nursing 
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No Age Gender Role in the 
ganization 

or- Length of work in 
the maternal health 
department 

Highest educational qualifi- 
cation 

Focus Group Interview 6 

33 30 M Maternity 
partment 

de- 2 years Medical Degree 

34 29 M Maternity 
partment 

de- 5 years Medical Degree 

35 29 M Maternity 
partment 

de- 6 years BSc Degree in Midwifery 

36 28 M Maternity 
partment 

de- 5 years BSc Degree in Midwifery 

37 31 M Maternity 
partment 

de- 6 years BSc Degree in Midwifery 

38 32 M Head of ma- 
ternity 

4 years BSc Degree in Nursing 

39 36 F Maternity 
partment 

de- 8 years BSc Degree in Nursing 

40 30 M Maternity 
partment 

de- 6 years BSc Degree in Nursing 

 

All participants were maternal healthcare professionals and included physicians, mid- 

wives and nurses. Eleven out of 40 participants were female. Twenty-one participants 

were aged between 21 and 30, eighteen were between 31 and 40, and one was be- 

tween 51 and 60. The participants in the focus group interviews had 2 to 10 years of 

experience in the healthcare facility in the maternal health department. In summary, 9 

physicians, 14 nurses, and 17 midwives participated in focus group interviews; among 

the participants, 37 had Baccalaureate degrees, and 3 had master’s degrees. All partic- 

ipants were from government hospitals in Addis Ababa. 

 

Table 5.2: Descriptions of the FGI participants (40) 
 
 

FGI 1 P FGI 2 P FGI 3 P 

Physician 1 P1 Physician 1 P1 Physician 1 P1 

Physician 2 P2 Physician 2 P2 Midwife 1 P2 

Physician 3 P3 Midwife 1 P3 Midwife 2 P3 

Midwife 1 P4 Midwife 2 P4 Midwife 3 P4 

Midwife 2 P5 Midwife 3 P5 Nurse 1 P5 

Nurse 1 P6 Nurse 1 P6   

Nurse 2 P7 Nurse 2 P7   
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FGI 4 P FGI 5 P FGI 6 P 

Midwife 1 P1 Physician 1 P1 Physician 1 P1 

Midwife 2 P2 Midwife 1 P2 Physician 2 P2 

Midwife 3 P3 Midwife 2 P3 Midwife 1 P3 

Nurse 1 P4 Midwife 3 P4 Midwife 2 P4 

Nurse 2 P5 Nurse 1 P5 Midwife 3 P5 

Nurse 3 P6 Nurse 2 P6 Nurse 1 P6 
  Nurse 3 P7 Nurse 2 P7 
    Nurse 3 P8 

 

According to the summary in the table, the six focus group interviews were held with di- 

versified populations such as physicians, midwives and nurses. So, all the participants 

engaged in each focus group interview (FGI) are labelled P1 to P5, 6, 7, or 8 for report- 

ing. 

 
5.4 THEMATIC PRESENTATION OF RESULTS AND LITERATURE 

CONTROL 

 
According to Creswell and Poth (2018:468), themes represent main concepts derived 

from multiple codes that are clustered together to represent a cohesive idea. Gray, 

Grove, and Sutherland (2017:677) identify themes as concepts pertaining to the phe- 

nomenon under investigation, which researchers create throughout the process of col- 

lecting and analyzing data. 

 

The following themes emerged: 

 
Theme 1: Implementation and use of the HMIS. 

 

Theme 2: Maternal health data for improvement of the service. 

Theme 3: Challenges and opportunities for strengthening the HMIS. 

5.4.1 Theme 1: Implementation and use of the HMIS 

 
The maternal Health Management Information System is vital in ensuring that the coun- 

try achieves Sustainable Development Goal number three (SDG3), namely, ensuring 

healthy lives and promoting well-being for all, at all ages. Maternal health is among the 



137  

priority areas in the Ethiopian Health Sector Transformation Plan II. Monitoring the inte- 

gration of maternal health into national health programs and strategies relies on the ef- 

fectiveness of an HMIS, as noted by (Osborn, Cutter & Ullah 2015:13). 

 

In Theme 1: Implementation and use of the HMIS, two sub-themes emerged: organiza- 

tion and uses of the HMIS and data management processes. The sub-themes and cat- 

egories of Theme 1 are presented in Table 5.3. 

 

Table 5.3: Implementation and use of the HMIS 
 
 

Theme 1 Subtheme Category 

 

Implementation 
and use of the 
HMIS 

 

1.1 Organization and 
uses of the HMIS 

1.1.1 Structure of the HMIS. 
1.1.2 Policies and guidelines. 
1.1.3 Data demand or health information 
needs. 
1.1.4 The HMIS and quality of maternal 
service. 

1.2 Data management 
processes 

1.2.1 Data collection tools and sources. 
1.2.2 Data analysis and display. 
1.2.3 Data quality and verification. 
1.2.4 Data reporting and sharing. 
1.1.5 Challenges with reporting. 
1.2.6 Capacity building in data manage- 
ment. 

 

5.4.1.1 Subtheme 1.1: Organization and uses of the HMIS 

 
In this subtheme, four categories emerged: the structure of the HMIS, policies and 

guidelines, data demand or health information needs, the HMIS and quality of maternal 

service. 
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5.4.1.1.1 Category 1.1.1: Structure of the HMIS 

 
The Health Information System (HIS) determines the data collection, analysis and use. 

Some participants referred to the HMIS as a structure or unit responsible for capacity 

building for other professionals. The unit reports to senior leadership and provides veri- 

fied information for evidence-based decision-making at all levels. Others understood the 

HMIS as part of the national Health Information System. 

 

The participants shared the following: 

 
At my healthcare facility, we established the HMIS unit ten years ago and the 

head of the unit is health information technology officer. It has got four staff 

members (FGI1-P1). 

 

Our healthcare facility HMIS unit is independent and well-functioning with infra- 

structure. The key role of the unit is capacity building for healthcare profession- 

als, does data analysis, and provides pivot table and summary of indicators for 

maternal unit and for whoever needs at any time (FGI5-P2). 

 

Participants indicated that the HMIS used in the healthcare facilities was a hybrid sys- 

tem comprising paper and electronic-based data collection, organization, analysis and 

dissemination of health information. Maternal healthcare professionals, health infor- 

mation technology experts and medical record unit staff used electronic and paper- 

based backup until the electronic medical record system was well-established and con- 

sistent. In addition, some external partners support the HMIS strengthening, especially 

in capacity building, digitalization, information technology, and establishing an innova- 

tion and learning centre to create a robust Health Information System. 

 

The following findings support the analysis: 

 
In the maternal health department, we use hybrid system that consists of both 

paper and electronic based HMIS. There is also some support that is given to us 
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to ensure correct capturing, analysis of data and health information use (FGI5- 

P1). 

 

In my healthcare facility, the staff at the medical record unit, frontline healthcare 

professionals and HIT experts use both electronic and paper-based HMIS as 

backup until electronic medical record is resilient (FGI5-P2). 

 

Different partners support us in capacity building, data quality improvement and 

infrastructure upgrading such as digitalizing different software like electronic 

medical record (EMR), DHIS2, electronic community health information system 

(eCHIS) and establishment of innovation and learning center (FGI3-P1). 

 

Most participants indicated that part of the Health Information System (HIS) in Ethiopia 

is powered by digital health information technology to track and improve the utilization of 

maternal health services and desirable maternal health practices. Routine maternal 

HMIS indicators are one of the pillars of the HIS that monitor maternal health programs. 

Furthermore, the HMIS guidelines make provision for health information flow to stand- 

ardize data management processes. Different platforms are utilized to disseminate in- 

formation. The facility is responsible for reporting the verified data to higher institutions 

such as the regional health bureau and the Ministry of Health. Feedback is also sent 

back to the reporting institutions periodically. 

 

The following quotes support the findings: 

 
The way I understand, health information system, in this case the DHIS2, can be 

used to track the use of maternal health services by clients and to support good 

quality maternal healthcare delivery (FGI4-P1). 

 

The reporting in our facilities follow a specific pattern prescribed by the ministry, 

information flows from lower to upper and from upper to the lower structures, and 

this is our basic routine (FGI5-P1). 
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I understand that, one use of the HIS is to monitor the maternal health pro- 

gramme. In addition, the HMIS guidelines provide support for the flow of health 

information by standardized data management procedures (FGI5-P4). 

 

It is required that the healthcare facility send data to regional health bureau and 

ministry of health after they are checked. In the meantime, we receive the feed- 

back provided from higher body through written form and performance review 

meetings (FGI5-P2). 

 

Most participants expressed the view that the primary purpose of HMIS was to generate 

quality and timely information that enables evidence-based decision-making. An en- 

hanced and harmonized HMIS reporting system is critical for strengthening the health 

system at all levels. Proper information use supports management, monitoring and 

evaluation. 

 

Participants’ views were: 

 
Every maternity patient enrolled to our facility is registered through the HMIS 

format either by paper and electronic, these data are then used to implement 

healthcare delivery (FGI3-P1). 

 

We use maternal HMIS indicators, when we plan, do assessments, budgeting, 

staffing and assessing target. The system helps us to produce good quality data 

in a timely manner, as directed by guidelines (FGI3-P2). 

 

The Health Information Systems (HIS) is viewed as the building block of the health sys- 

tem. An HIS can assist decision-makers in developing nations at various management 

levels in informed decision-making so that limited resources are effectively allocated 

and used (Senyoni 2021:1). However, a study conducted in Indonesia indicates that 

Health Information Systems (HIS) in developing nations are poorly integrated, these 

countries require HISs capable of providing high-quality data to manage, monitor, and 

deliver health services (Braa, Sahay, Lewis & Senyoni 2017:1). 



141  

The information generated from routine data can be utilized by healthcare professionals 

and healthcare managers at the service delivery point for evidence-based decision- 

making, depending on the indicators generated from routine data (Tilahun, Teklu, 

Mancuso, Endehabtu, Gashu & Mekonnen 2021:1). Sako, Gilano, Chisha, 

Shewangizaw & Fikadu (2022:433) also support that routine health information is es- 

sential for the planning and management of health services. It is crucial for decision- 

making and improvement. 

 

5.4.1.1.2 Category 1.1.2: Policies and guidelines 

 
Most participants acknowledged the existence of HMIS guidelines and health policies. 

In addition, antenatal care guidelines, obstetric guidelines and protocols, and family 

planning guidelines are used to provide maternal healthcare. They recognized the use- 

fulness of the documents because they guided staff members’ responsibilities, data 

management, service delivery, and the flow of information from the healthcare facility 

through all level until the national level. All healthcare professionals, from facility to na- 

tional level, are guided according to guidelines and recommendations according to their 

scope of practice. 

 

The participants shared the following: 

 
Am referring to HMIS guidelines, data quality guidelines, information use manual 

and health policy that support our service delivery. With regards to data capturing 

tools and processes, I usually adhere to standardized format prescribed by na- 

tional authority. In my unit, we try conform to these policies (FGI4-P1). 

 

I use antenatal care ANC guidelines to provide the service for pregnant women 

and collect basic information required such as, socio-demographic, menstrual 

history, present and past obstetric history, medical history, current medication 

and physical examination, nutrition screening, obstetric examination, gestational 

age and syphilis test (FGI5-P2). 



142  

For the midwifery unit, we use the obstetric guidelines and protocol to attend to 

delivering mothers, they provide for systematic assessment of danger sign, air- 

way, breathing, circulation, severe headache and hemorrhage control. We also 

check relevant information from referrals and emergency and all this information 

will link to postnatal care (FGI2-P2). 

 

We have family planning national guidelines to provide family planning service 

and we collect basic information from our clients such as socio-demographic in- 

formation, contraceptive methods, and management for STIs, including HIV, 

counselling, health education, cancer screening. The guidelines are quite com- 

prehensive (FGI6-P1). 

 

I think that, maternal performance monitoring is guided by the HMIS guidelines 

which help us when we do performance review, manage data quality to improve 

quality of care (FGI4-P4). 

 

The quality of maternal and newborn health services can be enhanced by adopting 

standardized guidelines and a framework that is easy to measure and, if improved, 

would lead to better outcomes. To increase the efficacy and effectiveness of service de- 

livery, policymakers, programme directors, and service providers must understand 

guidelines, measure quality, and identify quality variations. It is also necessary to collect 

data on maternal health from multiple sources from services to provide broader health 

information and inform decision-making (Hagaman et al. 2020:10). 

 

5.4.1.1.3 Category 1.1.3: Data demand or health information needs 

 
The information needs of each category of healthcare professionals were well articulat- 

ed by physicians, nurses and midwives. These needs were influenced mainly by the ar- 

ea of expertise and scope of practice. The service areas were ANC service, labour and 

emergencies, postnatal care, comprehensive abortion care and family planning. All pro- 

fessionals listed the health information pertinent to their scope of practice and data ele- 

ments to be collected for use. Information is collected as gynaecological and obstetric 
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history using data elements as defined by the Ethiopian Ministry of Health. 

 

The following findings support the analysis: 

 
We need both clinical and non-clinical health information while providing service 

for ANC mothers. I usually collect information on gynecological and obstetric his- 

tory such as history of deliveries and gestational age (FGI6-P6). 

 

We collect a lot of information from the pregnant mothers, and that information 

enables us to assess rates of service utilization, that is, number of pregnant 

women that received antenatal care at first contact, and those that receive four or 

more care. We also monitor ANC service and to check against what the standard 

is saying (FGI4-P4). 

 

Most midwives in the labour ward and gynaecology emergency unit indicated that spe- 

cific health information is required to support labour, delivery and emergency services. 

All the required maternal health information was recorded in patient medical records, 

the labour ward registration book, and the emergency registration book. Even though all 

these health professionals needed independent health information, most of the infor- 

mation captured from patients complements each other and was interconnected. They 

needed this information for managing maternity services at their level and to provide 

clinical care. 

 

This is indicated in the quotations from the participants: 

 
I am expected to record necessary data for labor and gynecology emergency pa- 

tients on patient medical records, tally sheet, labor ward registration book and 

emergency registration book and so that we will use the information and work to- 

gether to improve patient care. All data including newborns is recorded (FGI5- 

P3). 

 

In labor unit I collect data elements and indicators such as number of women 

having given birth by caesarean section, number of instrumental assisted deliver- 
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ies, number of normal deliveries, condition of newborn at birth, total number of 

deliveries and the summary can be found at HMIS unit and so that we can dis- 

aggregate the data (FGI6-P2). 

 

Most of the nurses working in family planning indicated that specific health information 

such as socio-demographics of clients, type of contraceptive methods provided, and 

contraceptive acceptance rate is collected routinely. Some of the captured health infor- 

mation is recorded in the family planning data records and patient’s medical records; the 

rest is withdrawn from the system for analysis and interpretation. 

 

The following findings support the analysis: 

 
I need information such as socio-demographic of patients, type of contraceptives 

used and family planning service provided (FGI3-P5). 

 

For family planning, data elements and indicators such as number of new and 

repeat acceptors, number of women who accepted a modern contraceptive 

method immediately after delivery (0-48hours), immediate postpartum contracep- 

tive acceptance data that is collected regularly on the family planning registration 

book, tally sheet, patients’ medical records, additional data we can extract from 

the system (FGI5-P6). 

 

A strong demand for health information, coupled with the systematic collection and 

analysis of health data, encourages data use and enables healthcare facilities to make 

evidence-based decisions. When data elements and indicators are clearly defined, it 

becomes easier for the Health Information System users to make information readily 

available to decision-makers, thus, facilitating its utilization. Ongoing efforts to build the 

capacity of staff members and their institutions and further to build coordination and col- 

laboration among data producers and consumers at the grassroots level are critical 

(USAID & MEASURE Evaluation 2018b:17). It is evident that effective management of 

maternal health data can enhance intrapartum management in health facilities, conse- 

quently leading to positive outcomes for both mothers and newborns. 
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5.4.1.1.4 Category 1.1.4: The HMIS and quality of maternal service 

 
The majority of the participants believed that the Health Management Information Sys- 

tem can be used effectively for the management of maternal health services through 

several key mechanisms. They explained that data management processes, including 

data collection across various facilities, and use of standardized data collection tools 

ensure consistency and reliability of data. They explained that all these factors are in- 

strumental in addressing health delivery problems at the point of care and strengthening 

the health system by generating trustworthy evidence. They also believed that HMIS 

enabled continuous assessment of performance of the services, and supported integra- 

tion of maternal health service with other programs such as family planning, immuniza- 

tion and HIV/AIDS services. 

 

This is indicated in the following quotes from the participants: 

 
HMIS facilitates collection of maternal data across various units, information on 

antenatal care, deliveries, maternal complications and newborn health indicators. 

If this information is timely and complete, it can support us in decision-making, 

like resource allocations and targeted interventions. We are all expected to use 

the system and coordinate patient care (FGI4-P6). 

 

In my unit we use maternal health indicators and data elements to identify the 

problems such as rate of infections and postnatal hemorrhage, we work as a 

team with HMIS unit to investigate the possible causes, and develop action plans 

and follow-up progress (FGI1-P6). 

 

Sometimes, we participate in data quality assurance activities and performance 

reviews, but not always, as we get very busy with patient care. But we do use da- 

ta to inform clinical-decision-making. For example, we can identify pregnant 

women at high risk for complications, initiate timely referrals to physicians (FG13- 

P3) 
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From the HMIS reports and dashboards, we can clearly track key performance 

indicators such as antenatal care coverage, skilled birth attendance and postpar- 

tum follow-up rates and maternal mortality ratios and develop plans to reduce 

risks (FGI6-P1). 

 

Participants expressed the view that healthcare facilities aggregate the routine maternal 

data elements monthly and quarterly. Most indicated that maternal care in the facili ty 

was monitored periodically for service quality to design appropriate quality improvement 

initiatives that support effective decision-making. Although, there was room for im- 

provement. The HMIS generated data was used to monitor mother-to-child transmission 

of the HIV infection rate during pregnancy, labour and delivery or breastfeeding. They 

described a range of interventions implemented to reduce the risk of mother-to-child 

transmission. This indicator data is tracked from the PMTCT registration book and tally 

sheets and used to ensure that all pregnant and lactating women are routinely moni- 

tored for viral loads and adherence. 

 

The following findings support the analysis: 

 
We prepare the maternal report after we collect and analysed the data in collabo- 

ration with HMIS unit. For example, how many people were on the outpatient 

service, how many people visited maternal emergency care, labor and delivery 

service, and antenatal care service to monitor regularly and discuss on outliers 

(FGI2-P1). 

 

Indicators are used by tracking success in relation to operational plans and 

goals, and am actively engaged in monitoring HMIS generated indicators in col- 

laboration with HMIS unit and Quality team (FGI1-P6). 

 

We use HMIS data to track ANC coverage and service quality. The first ANC visit 

is a very important indicators and it provides access to healthcare that is crucial 

to their health and the fourth visit data monitors the standards of care and ongo- 

ing utilization of maternal services during pregnancy (FGI4-P6). 
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I think that, to prevent mother to child HIV transmission, and assessing the risk of 

mother-to-child transmission is important. We do a range of interventions, such 

as HIV testing, providing antiretroviral therapy (ART)to women who test positive 

for HIV. In addition, we provide counselling services (FGI3-P2). 

 

We do have data sources and tools, we collect the data elements and indicators 

from PMTCT registration book, tally sheet and patients’ medical records. This 

helps us to make ensure that HIV positive women are closely monitored for viral 

loads and adherence to ART, to prevent mother to child transmission (FGI2-P7). 

 

Nurses and midwives are responsible for documenting essential information such as 

maternal demographics, medical histories, pregnancy complications, childbirth out- 

comes and newborn health status. Berhan and Berhan (2014:15) indicate that in Ethio- 

pia the top four causes of maternal mortality were obstructed labour/uterine rupture 

(36%), haemorrhage (22%), hypertensive disorders of pregnancy (19%) and sep- 

sis/infection (13%) respectively. Therefore, the importance of monitoring the perfor- 

mance of maternal health service is imperative. Furthermore, a systematic review study 

conducted in western Africa indicates that for exploring maternal death, supply and de- 

mand-side factors can be characterized by the three delays comprised of delay in decid- 

ing to seek care, delay in reaching the healthcare facility and delay in receiving quality 

care once at the health facility (Gunawardena, Bishwajit & Yaya 2018:1). As such, HMIS 

data can be advantageous for risk management purposes. 

 

5.4.1.2 Subtheme 1.2: Data management processes 

 
Data management processes incorporate a range of activities aimed at collecting, stor- 

ing, organizing, analyzing, and utilizing health-related information effectively and se- 

curely. These processes ensure that health data is accurate, reliable, accessible, and 

protected. 
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In this subtheme, six categories emerged: data collection tools and sources, data analy- 

sis and display, data quality and verification, data reporting and sharing, and challenges 

with reporting and capacity building in data management. 

 

5.4.1.2.1 Category 1.2.1: Data collection tools and sources 

 
Most participants indicated that the data collection processes and tools used in the 

healthcare facilities were hybrid. The data collection tools utilized in the maternity unit 

were medical patient charts, diagnostic format, laboratory investigation format, tally 

sheets, and registration books. The tools were from the national central source; the in- 

formation is captured electronically through electronic medical records in the maternity 

units and the District Health Information System (DHIS2) in the HMIS unit. Participants 

recognized that fewer indicators and data elements could make the data collection tool 

simple. In addition, most participants indicated that nurses and midwives generate data 

through the nursing process, which is a significant data source in the maternity unit. 

 

Participants stated: 

 
I think that, there are data sources and collection tools in our units, such as pa- 

tient medical records, laboratory investigation format, diagnostic format, tally 

sheets and maternity registration books. They are a lot and involve high amount 

of documentation (FGI4-P1). 

 

Data collection tools and sources are standardized and usually designed and 

supplied by the national authority. We are expected to document data accurately 

and timely during routine maternal healthcare (FGI1-P7). 

 

I think having fewer indicators and data elements would make the data collection 

tools user friendly. I think we need to focus on information that is useful and data 

elements that are used to monitor maternity services (FGI6-P3). 

 

Usually, I collaborate with midwives working in different units and capture the pa- 

tient demographic information and history of patients. In addition, we produce a 
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lot of data from patient assessments, interventions, including evaluations of the 

interventions (FGI4-P4). 

 

Various disciplines had the areas they focused on and emphasised the type of data they 

collected electronically and through paper-based formats. However, there were com- 

monalities among them, such as vital signs, current medications patients were getting, 

biographic data and general history. Midwives and physicians emphasised prenatal, 

current obstetric history, gestational age, laboratory and other radiological tests. On the 

other hand, paper-based tools were used mostly for health education by all healthcare 

professionals. Physicians also used paper forms to refer patients to other facilities or 

professionals. 

 

The following findings support the analysis: 

 
As a nurse, I document vital sign of patients, pain management, nursing assess- 

ment, diagnosis, nursing care plan intervention, progress note electronically. Fur- 

thermore, I capture medication I administered and other procedures for patients I 

have done, the counselling /advice I provided for client will also be captured on 

paper (FGI4-P6). 

 

I register most of the data electronically. We use paper format for different pur- 

poses such as educational materials or explanations given to the patient during 

treatment and after discharge, records of consultations with specialists or other 

healthcare providers. Furthermore, when I refer the patients to another facility, I 

use paper format (FGI6-P2). 

 

Literature reveals that healthcare practitioners can efficiently retrieve patient data from 

diverse sources, including clinical documentation, laboratory results and diagnostic im- 

aging, through a unified electronic medical record (EMR) system. Furthermore, EMRs 

offer a simple mechanism to promote the utilization of system sources as reliable and 

efficient means for gathering high quality data (Brundin-Mather, Soo, Zuege, Niven, et 

al. 2018:2). The existence of multiple sources of data in Tanzania too was confirmed by 
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Rumisha, Lyimo, Mremi, Tungu, et al. (2020:5), especially, facility registers, tally sheets 

and monthly reports. 

 

5.4.1.2.2 Category 1.2.2: Data analysis and display 

 
Most participants described how they conducted data analysis in collaboration with the 

HMIS team using standard definitions of indicators, numerators, denominators and for- 

mulas. This analysis is done manually and through DHIS2 after collecting necessary in- 

formation and data elements from data sources. The results show the HMIS indicators' 

performance against the plans and observe the trends to assess progress and to identi- 

fy outliers and gaps. Finally, the report is shared with the all stakeholders. The quality 

improvement team and the facility's HMIS unit provide support during the entire data 

analysis and display. However, there is room for improvement. 

 

The participants shared the following: 

 
The data analysis mostly focuses on the performance of the HMIS indicators, 

the quality team evaluates progress, outliers and gaps. Reports are displayed for 

the healthcare professionals, senior management team and external stakehold- 

ers. In the meantime, HMIS unit supervise and monitor data analysis, however, 

this could also be improved (FGI6-P2). 

 

The way I understand is, routine data is organized and collated for data analysis 

and display using the DHIS2 dashboards in the HMIS unit, using different indica- 

tor categories. For example, out and inpatient care, emergency care and number 

of deliveries, institutional maternal death among others (FGI6-P1). 

 

In Eastern and Southern Africa, health facility data serve as crucial local and continuous 

sources of health statistics. To improve the quality of health statistics produced from 

health facility data, continuous efforts are necessary to enhance the recording and re- 

porting of events by healthcare facilities. Additionally, it is important to establish effec- 

tive reporting mechanisms and promote feedback (Maiga, Jiwani, Mutua, Porth, et al. 

2019:1). 
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5.4.1.2.3 Category 1.2.3: Data quality and verification 

 
Most participants agreed that several data quality assurance measures were in place, 

including systematic monitoring and evaluation of maternal health data, to identify in- 

consistencies in the data and data management system and make corrections to ensure 

data quality. The Lots Quality Assurance Sampling (LQAS) approach was used to moni- 

tor the level of data quality through the collaboration between healthcare professionals 

and the HMIS team. This technique is used to check the level of data accuracy by com- 

paring data in relevant record forms such as registers or tally sheets with HMIS reports. 

However, some, admitted that these processes were conducted mainly by the HMIS 

team. 

 

These participant quotes support the findings: 

 
In our facility, supervisors in collaboration with maternal healthcare professionals 

skilled in these procedures, use lots quality assurance sampling (LQAS) methods 

and do the data validations and identify level of data quality (FGI4-P2). 

 

The HMIS data quality is checked using rules in national health data quality 

guidelines which compare data in relevant recording forms such as maternal 

health registers or tally sheet and with HMIS reports. I am usually involved in the 

selection of indicators and data elements to be verified with the HMIS team 

(FGI4-P1). 

 

Most participants said that samples can be taken from different units from the maternal 

registration book to conduct data verifications at the healthcare facility level. Usually, 

twelve indicators with their data elements, randomly selected from monthly report forms, 

are verified monthly. Then, the team checks among the selected indicators matched 

and mismatched numbers and the accuracy of the numbers and identifies how many 

mistakes are made during data transfer from various registers to monthly reporting 

forms. Data quality verifications start from the case team level and proceed through the 

senior management team. 
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The participants shared the following: 

 
To verify data, we collaborate with HMIS unit and verify each data across data 

sources, using data quality elements such as data accuracy, consistency, com- 

pleteness and timeliness and write reports on our findings (FGI6-P8). 

 

We take samples from the registries of antenatal, postnatal, labor, delivery and 

family planning. Commonly, we use twelve indicators with data elements drawn 

at random from the monthly report forms. Then we check for consistency in vari- 

ous registers and monthly reporting forms. This is not so perfect though (FGI5- 

P4). 

 

HMIS unit and performance monitoring team usually support these processes, at 

case team, department and a few of us at senior management team level (FGI6- 

P1). 

 

Health professionals sought the support of other team members to verify the quality of 

data. Indicating potential skill shortage among clinicians. Tadesse et al. (2014:35) out- 

lined numerous challenges in healthcare data management in Africa's health sector, in- 

cluding accurate analysis of data. This was also confirmed by Ouedraogo et al. (2019:8) 

who posited that the effectiveness of a Health Information System heavily relies on 

skilled human resources for health. Verifying data quality enhances the overall quality by 

revealing issues in collection, aggregation, and transmission of key indicators or data 

elements (Ethiopian National Health Data Quality 2018:32). 

 

5.4.1.2.4 Category 1.2.4: Data reporting and sharing 

 
Most participants indicated that data reporting is implemented at various levels of the 

healthcare setting, from individual patient care to aggregated facility reports. After data 

from the maternal health unit was collected, it was analysed, approved, and shared by 

the HMIS unit through different platforms with various stakeholders. The nursing direc- 

tor's office and quality team office review and provide feedback, to improve data man- 

agement processes. 
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The following verbatim quotes support the findings: 

 
Most of us are expected to report data from individual care to whole facility report 

either electronically or hard copy (FGI1-P1). 

 

Our staff members understand the data capturing tools, reporting format and re- 

port it correctly. For example, specific data is collected from the following sec- 

tions such as antenatal care, family planning, comprehensive abortion care, labor 

and delivery and postnatal care unit (FGI1-P7). 

 

To share soft copy report, we use email and telegram and hardcopy printout is 

distributed to different maternity units and shared over notice boards (FGI5-P2). 

 

The nursing director and quality team office provide us feedback based on 

shared reports. Then as a team, we will discuss and try find solutions to the iden- 

tified problems. For example, maternity vital sign sheet and partograph format 

was always incomplete, however, it improved after repeated feedback (FGI6-P3). 

 

It is evident that a streamlined health reporting system is critical for enhancing both the 

health system and the provision of healthcare services. Tanzania's government intro- 

duced the electronic medical record system at the facility level, to support reporting re- 

quirements. This system improved most data management processes (Mwogosi 

2023:2). 

 

5.4.1.2.5 Category 1.2.5: Challenges with reporting 

 
Participants indicated that some data collection and reporting tools are not user friendly. 

They cited the overcrowding of the tool due to too many data elements and the time 

needed to complete it. In addition, infrastructural issues and inconsistency contributed 

to significant challenges with reporting. Furthermore, most participants expressed that 

frontline staff invested more time in patient clinical care than in documenting care pro- 

vided, especially during emergency care. 
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The following findings support the analysis: 

 
The data collection tool is a challenge, as well as the quality of paper of the regis- 

tration book, documenting care is time consuming, and it is possible to miss in- 

formation, especially during emergencies (FGI1-P2). 

 

As a nurse, the commonest challenges I face is inconsistency of data, incom- 

pleteness of required information, internet interruption, and negligence by some 

staff and lack of huge amount of data we produce (FGI1-P6). 

 

I understand that, routine challenges with reporting is frontline staff investing 

most of their time in patient clinical care rather than documentation of patient 

health information (FGI1-P3). 

 

We encounter problems, the checklist for ANC baseline and follow-up sheet, tri- 

age assessment sheet, maternity progress note and partograph used in the 

healthcare facilities, are not user-friendly and sometimes shortage of data collec- 

tion and reporting tool (FGI2-P1). 

 

Some of the participants discussed that, among things that are not working well, the 

maternity HMIS registration book missed some of the critical data elements, there is a 

staff shortage, there is minimal staff training, and the leadership support is not satisfac- 

tory. In addition, there is a lack of drive to participate actively in the HMIS data man- 

agement. Besides, all categories experienced data loss, unreadability and incomplete- 

ness during the verifications. In other instances, there were data discrepancies, mid- 

wifery care format not complete, which compromised the quality of maternity care. Fur- 

thermore, nursing staff faced the challenges of summarising patient data and misplaced 

maternity registries and tally sheets. 

 

The following verbatim quotes illustrate the findings: 



155  

I feel that, maternal HMIS registration book miss very important data elements 

such as gestational age, gravida and para, I use for maternal indicator calcula- 

tions (FGI6-P5). 

 

What is not working well is nursing staff shortage, lack of support from leader- 

ship, the system is not responsive and lack of motivation to actively engage in 

HMIS tasks (FGI5-P5). 

 

I found data inconsistencies, relevant midwifery care incomplete, misplaced ma- 

ternity registry and incompleteness of summary of patient data (FGI6-P5). 

 

I think that, among the very important maternal indicators and data elements 

such as maternal nutrition, lifestyle indicators and sub-specialty service are not 

included in the routine health information system and that affect our maternal 

care to follow-up and monitor (FGI6-P2). 

 

In support of these findings, shortage of health personnel is often cited as a barrier to 

effective management of health data. Wandera et al. (2019:1) observed the impact of 

shortage of human resources for family planning in Uganda, which contributed to in- 

creased workloads among staff, consequently impacting on data quality. Similarly, find- 

ings in Indonesia identified challenges in maternal and child health data management, 

including erroneous data entry and delayed submission (Nugroho, Effend, Agustina, 

Kusnali, et al. 2021:752). 

 

5.4.1.2.6 Category 1.2.6: Capacity building in data management 

 
Most participants believed that one of the significant factors in implementing the HMIS 

and data management is providing continuous capacity building. They indicated that 

there were some forms of support from various units, albeit not optimal. Training was 

provided by the HMIS officer, quality officer, or staff member. In addition, participants 

agreed that to improve data management processes, strengthening accountability sys- 

tems and regular follow-up are imperative. Participants suggested that strengthening 
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team building in the Health Information System is essential for patient service delivery to 

achieve better outcomes. 

 

The following findings support the analysis: 

 
We get the support from colleagues working on HMIS monitoring and continuous 

supervision such as refresher training is given for our staff even though not ade- 

quate (FGI2-P7). 

 

We support each other to solve the problems related to data management, de- 

pending on reports from supervisors, we prepare action plan for improvement. 

There is also a team which reviews maternal indicators periodically and provides 

capacity building on the indicators and data elements data collection, interpreta- 

tions, analysis and dissemination, but not as such strongly organized (FGI1-P4). 

 

I think building culture of accountability, improving adherence to protocols and 

standard operating procedures and designing transparent procedures for report- 

ing would improve data management processes, including effective reporting 

(FGI2-P6). 

 

Studies have shown that well-structured in-service training programs specifically target- 

ing new employees who lack experience in data management is an effective way to en- 

sure the successful implementation of Health Information System tasks (Kiwanuka, 

Kimaro & Senyoni 2015:3). Additionally, the implementation of evidence-based deci- 

sion-making, along with ongoing training supported through supervision and mentor- 

ship, contributes to the establishment of a robust HMIS and facilitates the utilization of 

data at the operational level (Karvande et al. 2016:4). 

 

5.4.2 Theme 2: Maternal health data and improvement of the service 

 
Theme 2, the maternal health data for service improvement has two sub-themes: dis- 

semination of information and data-driven decision-making. 

 

The sub-themes and categories of Theme 2 are presented in Table 5.4. 
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Table 5.4: Maternal health data and improvement of the service 
 

Theme 2 Subtheme Category 

 

Maternal health 
data and im- 
provement of 
the service 

2.1 Contextual fac- 
tors and data use. 

 

2.1.1 Culture of information use. 
2.1.2 Performance Monitoring Teams. 

2.2 Data-driven de- 
cision-making. 

 

2.2.1 Supportive supervision and feedback. 
2.2.2 Planning and managing maternal 
health service delivery. 

 

5.4.2.1 Subtheme 2.1: Contextual factors and data use 

 
This subtheme addresses the factors that influence data use and promotion of the or- 

ganizational culture that support data use, two categories emerged: culture of infor- 

mation use and performance monitoring teams. 

 

5.4.2.1.1 Category 2.1.1: Culture of information use 

 
This category addresses organizational factors that promote the culture of using infor- 

mation effectively for informed-decision making. Most participants indicated that their 

facilities somewhat promote information use, although not at the desired level. 

Healthcare professionals working in maternal health are encouraged to use maternal 

health information for informed decision-making at their particular level of service. They 

understood the importance of evidence-based decisions in improving the quality of ma- 

ternal healthcare. 

 

This is indicated in the following quotes from the participants: 

 
Data elements are from the HMIS and we use them regularly. We use data by 

reviewing what services are delivered, how much service is provided and ongo- 

ing process is evaluated on regularly to improve the service (FGI5-P2). 
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I think that, ongoing monitoring is crucial and sharing experiences between high 

and low performing healthcare facilities allow us to learn from one another. We 

understand the importance of using HMIS indicators to improve service delivery. 

Our managers are really trying to promote data use at facility level (FGI6-P1). 

 

Nurses and midwives, in particular, described various interventions supervisors and 

managers were taking to promote information use. A few expressed that their leaders 

create opportunities to share information and best practices. Any gaps identified during 

audits are addressed by the teams’ involving clinicians. On the other hand, physicians 

seemed to use data mainly on clinical care. They mentioned mechanisms such as the 

Clinical Decision Support Systems as being of great help in clinical decision-making. 

 

The following findings support the analysis: 

 
To encourage us to use data, our leaders capacitate nurses on evidence-based 

decision making and healthcare technologies such as EMR and DHIS2. Which 

means, the supervisor will allocate some resources for training or deploy trainers 

for capacity building on HMIS data management (FGI4-P6). 

 

As a physician, the management provides support through clinical decision sup- 

port system that provide evidence-based recommendations such as updated 

guidelines, SOP, protocols during patient care (FGI6-P2). 

 

In Kenya, only 40% of healthcare professionals were reported to have access to the da- 

ta management standard operating procedure (SOP) (Cheburet & Odhiambo-Otieno 

2016:204). Similarly, minimal or no organizational SOPs concerning data management 

and information utilization were found in both Kenya and the Democratic Republic of 

Congo. Consequently, healthcare professionals possess limited understanding of data 

management processes and information use, as well as uncertainty regarding their re- 

sponsibilities in this regard(USAID & MEASURE Evaluation, 2018d:33). 
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5.4.2.1.2 Category 2.1.2: Performance Monitoring Teams 

 
The emphasis of this category pertains to the mechanisms and resources allocated for 

the conduct of performance reviews. The majority of participants expressed that the es- 

tablishment of effective monitoring protocols for maternal health performance is key for 

ensuring provision of quality maternal services. The audit teams, HMIS unit and Perfor- 

mance Monitoring Teams all had a role in supporting the generation of quality data, 

analysis, interpretation and use, mainly in clinical and administrative decisions. The per- 

formance monitoring team in the facility comprising various experts and from different 

units. These teams have a pivotal role in operational management within the facilities. 

The composition and competence of these teams was viewed as crucial hence, their 

activities are documented and the resultant reports are disseminated to both the region- 

al health bureau and the Ministry of Health. 

 

Participants stated: 

 
As I am member of performance monitoring team, we support our facility to im- 

prove by monitoring maternal health data. Our key role is to ensure generation of 

quality data and support optimal data use (FGI1-P4). 

 

I think, performance monitoring team has very comprehensive responsibility from 

monitoring data collection to use information (FGI4-P1). 

 

The facility leadership through its Quality, HMIS and PMT team support frontline 

staff on healthcare data management, analysis, interpretations, and provide sup- 

port to use information. However, feedback is given on irregular basis and this 

can be improved (FGI4-P6). 

 

We came to an agreement as a team and identify the strengths and gaps in the 

performance of each team, the reports are sent to the regional health bureau, 

ministry of health, and other key stakeholders (FGI6-P1). 
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Establishing trustworthy data collection techniques to capture relevant data on maternal 

health at various levels is very important. Maternal indicators support monitoring the 

continuum of care and service delivery within the healthcare system. Furthermore, it is 

vital to ensure data quality, meaningful analysis, and interpretation and to employ prop- 

er monitoring frameworks (Saturno-Hernandez, Martínez-Nicolas, Moreno-Zegbe, 

Fernandez-Elorriaga & Poblano-Verastegui 2019:4). 

 

The HMIS, with its capability of drawing data from various data sources, can provide 

these teams, including policy makers with huge amount of locally generated data. 

These data facilitate stakeholders to conduct thorough analyses and make informed- 

decisions. 

 

5.4.2.2 Subtheme 2.2: Data-driven decision-making 

 
Maternal health services are identified as a priority by the Federal Ministry of Health, 

thereby emphasizing the significance of employing data-driven decisions in maternal 

healthcare (Health Information System Strategic Plan 2021:4). Two categories emerged 

in this subtheme: supportive supervision and feedback and planning and managing ma- 

ternal health service delivery. 

 

5.4.2.2.1 Category: 2.2.1 Supportive supervision and feedback 

 
Most participants believed the supportive supervision has the potential to improve data- 

driven decisions and quality of maternal healthcare. Some indicated that the HMIS team 

provided supportive supervision through monthly feedback. Nonetheless, there were 

varied feelings regarding the level of support. Numerous activities were accomplished 

during support visits, including a review of the data quality. However, some participants 

lamented the level of support. 

 

The following findings support the analysis: 

 
I can say, the support provided is fairly good, since the HMIS and quality team 

provide some feedback on our numerous performance metrics, conduct support 
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visits, and they help us in data reviews. However, some of my colleagues com- 

plain with level of support (FGI5-P1). 

 

The way I understand is Quality teams first compare information from the mater- 

nal registration log book with information from the patients' medical records and 

reporting forms during the visit. Also, they check whether the performance re- 

ports standards, and recommendations are available, but sometimes you feel 

that more could be done to support us (FGI3-P4). 

 

A few participants said they had periodic meetings to discuss feedback reports that in- 

ternal and external supervisors provided. These were usually followed by detailed plans 

for improvement. They seemed satisfied with the approach taken to provide feedback 

by highlighting some success but also expressed weaknesses. 

 

These participant quotes support the findings: 

 
When we receive feedback, it helps us to monitor routine interventions. Usually, 

topics like data quality and management are discussed and action plan to rectify 

errors in data accuracy is made with timelines (FGI3-P1). 

 

A lot can be improved in the frequency of visits and time to conduct them. We are 

also very busy, but we understand the need for support, especially with data 

analysis and using data effectively. Some little assistance in those areas will be 

helpful (FGI4-P5). 

 

There are different approaches and tools of supportive supervision. Nevertheless, it 

plays a vital role in optimizing the utilization of existing human resources and infrastruc- 

ture to ensure timely access to high-quality emergency obstetric care (Austin, Gulema, 

Belizan, Colaci, et al. 2015:1). Furthermore, studies conducted in Malawi found that 

supportive supervision and leading by example enhance working lives and reduce pre- 

ventable maternal and newborn mortality (Merriel, Hussein, Malata, Coomarasamy & 

Larkin 2018:1). 
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In support, Gonete, Yazachew and Endehabtu (2021:1) agree that supportive interven- 

tion and training result in notable improvements in various aspects of data manage- 

ment, including data consistency, report timeliness and data recording completeness. 

 

5.4.2.2.2 Category 2.2.2 Planning and managing maternal health service delivery 

 
Most participants explained that they used maternal healthcare information to plan and 

manage maternal health services at their level. They provided examples of how they 

used data in postnatal wards to monitor the rate of infections and to improve infection 

control. Additionally, they used data to manage facility resources, analysed missed ap- 

pointment dates, and rate of contraceptive use. To prevent hospital-acquired infections, 

mothers and newborns with no complications were discharged early. Each maternal 

health unit set monthly, quarterly, and annual plans to improve maternal service utiliza- 

tion by clients. 

 

The following findings support the analysis: 

 
We do use data from HMIS for various purposes. For example, if postnatal moth- 

ers developed infection, we review the data to confirm number of infections, we 

then enhance the protocols for infection control such as hand hygiene, we also 

teach mothers about hand and breast hygiene (FGI4-P1). 

 

In family planning clinic, we use data to manage our resources like family plan- 

ning stockout, clients missing appointments, dropout and rate of contraceptives 

use. We all set plan to improve utilization of services, especially post-natal care 

(FGI4-P6). 

 

Our delivery unit is overcrowded with few beds. We follow protocols in conduct- 

ing deliveries, depending on the numbers, we add sleeping mattresses to ac- 

commodate some women. Mothers and newborns that have no any complica- 

tions are discharged early (FGI2-P2). 



163  

Arsenault, Yakob, Kassa, Dinsa and Verguet (2021:1) found that hospitals and 

healthcare facilities in urban areas tend to exhibit more effective reporting practices. 

This finding reinforces the increased utilization of Health Management Information Sys- 

tem (HMIS) data for decision-making, especially concerning planning activities. It em- 

phasizes the importance of utilizing data together with feedback mechanisms regularly 

to uphold data quality and monitor service delivery effectively. 

 

This confirms that HMIS enables nurses and midwives to coordinate patient care more 

effectively by accessing comprehensive and up-to-date health records. They can review 

maternal health histories, track progress throughout the pregnancy and childbirth con- 

tinuum, and ensure continuity of care across different healthcare settings. 

 

5.4.3 Theme 3: Challenges and opportunities for strengthening the HMIS 

 
In Theme 3, Challenges and opportunities for strengthening the HMIS, two sub-themes 

emerged: challenges with the use of the HMIS and opportunities in the use of the HMIS. 

The sub-themes and categories of Theme 3 are presented in Table 5.5. 

 

Table 5.5: Challenges and opportunities for strengthening the HMIS 
 

Theme 3 Subtheme Category 
 3.1 Challenges relat-  

Challenges and ed to the use of the 3.1.1 Views regarding system quality. 
opportunities for HMIS. 3.1.2 Challenges related to service 
strengthening the  quality. 
HMIS  3.1.3 Challenges related to staff HIS 

  competence. 
  3.1.4 The hybrid system and data- 

  driven decisions. 

 3.2 Opportunities to  

 improve the use of 3.2.1 Strengthening monitoring and 
 the HMIS. evaluation system. 
  3.2.2 Healthcare facility leadership 
  support. 
  3.2.3 Well-functioning performance 
  monitoring team. 
  3.2.4 Enhance digitalization of the 
  HMIS. 
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  3.2.5 Improving accountability in the 
system. 

 

5.4.3.1 Subtheme 3.1: Challenges related to the use of the HMIS 

 
In this subtheme, four categories emerged: views regarding system quality, challenges 

related to service quality, staff competence and the hybrid system and data-driven deci- 

sions. 

 

5.4.3.1.1 Category 3.1.1: Views regarding system quality 

 
Most participants reiterated challenges with the system design. The HMIS system was 

viewed as complex. System features were not well-integrated to support data manage- 

ment throughout the entire maternal health service, and there is a delay in the customi- 

zation of the software to initiate the generation of routine data. They suggested that 

some healthcare professionals usually focus more on clinical care than data quality, 

which affects the completeness of data. Participants indicated that some aspects, such 

as data collection and reporting resources, were inadequate, causing the extraction of 

insufficient information from the system. 

 

This is indicated in the quotations from the participants: 

 
In general, challenge that I usually encounter is that, the system’s response is 

not fast, system is not is friendly to the users and missing some of data especial- 

ly, maternity emergency care and the system features are not well integrated to 

support data management (FGI1-P2). 

 

The problem observed is delay in customization and generating of the routine da- 

ta. This can lead to faulty analysis and decision-making (FGI6-P2). 

 

We, as healthcare professionals usually focus more on care delivery and that 

may affect completeness and reliability of data (FGI1-P4). 
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We usually face a challenge related to resources for data collection and reporting 

format that are not adequate, thereby making and information generated by the 

system insufficient (FGI3-P1). 

 

Avan, Berhanu, Umar, Wickremasinghe and Schellenberg (2016:3) indicate that the In- 

dian healthcare system demonstrates a moderate level of receptiveness towards utiliz- 

ing data for health-related decision-making. The absence of robust legal framework, re- 

stricted participation of the private sector, difficulties in prioritization, and underutilization 

of locally available data are also persistent challenges. 

 

On the other hand, Uganda has made significant efforts in implementing HMIS, but the 

delivery of healthcare hasn’t been much positively impacted. It is highlighted that com- 

plex health system structures, finance, limited ICT facilities, skill gap, system interoper- 

ability and user engagement were the key obstacles to the fullest deployment of HMIS 

(Umezuruike, Nwankwo & Kareyo 2017:7728). In adequate funding, supervision, inad- 

equate training, duplication, and not adhering to data collection tools were also con- 

firmed as barriers by Ally (2019:7). 

 

 
5.4.3.1.2 Category 3.1.2: Challenges related to service quality 

 
Most participants acknowledged that there were still some challenges with service quali- 

ty due to technological factors, and these were seen to impact maternal health service. 

These problems ranged from coordination to delays in timeliness and completeness of 

data. They also cited inadequate training and technical support, low integration of sys- 

tems, and information processed slowly, resulting in delays in the use of information for 

decision-making. Some of these challenges appeared to stem form limited infrastructure 

and connectivity in some facilities. In addition, some staff showed little concern or un- 

derstanding of the significance of the HMIS data management. Some participants as- 

sumed that the senior healthcare manager and department head were responsible for 

data management. 
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The following findings support the analysis: 

 
I think that, HMIS implementation is not satisfactory where I work, technical sup- 

port provided is not adequate, health information technology staff do not respond 

timely to requests, all these affect coordination of care (FGI6-P6). 

 

We usually encounter challenge such as network and health information system 

infrastructure. In addition, we noticed that, the inter-connection among HIS de- 

vice is not appropriately functional and HMIS reporting utility is not accessible 

(FGI5-P5). 

 

I feel that, some of our healthcare facility front healthcare professionals consider 

HMIS data managements are the responsibility of senior healthcare leadership. 

Besides that, I encounter problems such as interoperability of HIS systems and 

slow information processing (FGI3-P1). 

 

A study done in Iran shows several reasons health information systems fail. These in- 

clude a lack of skilled and specialized experts, financial resources, cultural considera- 

tions, and insufficient infrastructure (Bagherian & Sattari 2022:9). 

 

Wandera et al. (2019:1) reveal that many facilities face challenges relate to a shortage 

of computers in health facilities, hindering data entry and access to digital tools. Com- 

plex forms posing a barrier to accurately and efficiently record health information, and 

duplication of data entry. This indicates that insufficient access to reliable electricity, in- 

ternet connectivity, and computer hardware may impede data entry, retrieval, and 

transmission, leading to delays and inaccuracies in reporting. 

 

5.4.3.1.3 Category 3.1.3: Challenges related to staff HIS competence 

 
Participants recognized that effective utilization of HMIS in maternity care requires 

trained personnel who are skilled in data management an information technology. Staff 

competence is vital in improving maternal healthcare, especially in implementing the 

HMIS indicators to  monitor performance progress. They acknowledged the lack of 
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skilled staff among them as a potential barrier to improving the HMIS implementation. 

Some nurse participants complained that they were unfamiliar with recently endorsed 

HMIS indicators, data elements and different data collection formats. 

 

Participants’ views were: 

 
I understand that the reason for poor performance is the lack of skill in interpret- 

ing maternal health indicators and data elements. Some of the Staff (sic) com- 

plain they are not updated with newly endorsed HMIS indicators and related 

guidelines (FGI5-P5). 

 

I am aware that some of our staff are trained on HMIS indicators and DHIS2, but 

they are not fully functioning on HMIS data management due to work overload, 

low adherence to different HMIS formats, shortage of resources and low comput- 

er literacy (FGI5-P2). 

 

Gashu, Teklu, Mancuso, Tazebew,et al. (2019:1656) argue that the culture of local data 

use for decision-making at the local level was low. knowledge gaps, lack of motivation, 

inconsistent supervision, and lack of accountability are the main bottlenecks in the im- 

plementation of HMIS. 

 

Similarly, in Southern Malawi, difficulties such as limited resources, knowledge deficien- 

cies among personnel, staffing shortages, and a dearth of training and refresher cours- 

es collectively contributed to unreliable information. Statistical clerks were also respon- 

sible for incorrectly recorded data, missing values resulting from incomplete registers 

and data gaps, resulting in poor decision-making (Kasambara, Kumwenda, Kalulu, 

Lungu,et al. 2017:240). 

 

5.4.3.1.4 Category 3.1.4 The hybrid system and data-driven decisions 

 
The majority of participants lamented the hybrid system in their facilities. They de- 

scribed several challenges which impacted negatively on the quality of data. As men- 

tioned earlier, there is a staff shortage in maternity facilities, and the amount of data 
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generated, especially in the labour unit, is huge. Having to document in different formats 

took them away from their clinical duties, which may have resulted in data entry errors, 

missing data, and incompleteness, thus affecting the accuracy of data. Nurses and 

midwives seemed to be the groups that were most affected as they spent more time 

with patients, documenting care. They acknowledged low integration of HMIS with other 

health information systems and platforms, in addition interoperability challenges be- 

tween different systems and technologies hindered data exchange and sharing across 

healthcare facilities. 

 

The following findings support the analysis: 

 
Simultaneous documentation on both paper and electronics is a burden for me 

as a nurse. I already have more duties, and may commit error and since majority 

of us deal with many patients. That later results in duplication of efforts, data dis- 

crepancy and incomplete and improper documentation of data (FGI2-P7). 

 

Due to multiple tasks in maternity department, occasionally data entry errors may 

happen. I feel that the dual documentation process affects my ability to provide 

timely and quality care for my patients (FGI3-P5). 

 

As for me engaging in both paper and electronics documentations may disrupt 

my workflows, that potentially leading to data errors. I found it challenging to nav- 

igate between different systems that are not well integrated (FGI6-P4). 

 

I found low integration as a key problem, as interoperability between different 

systems is complex. If integration is not well-established, data exchange between 

systems may be prone to errors or delays and that affect quality of maternity 

care. For instance, for the interdisciplinary consultation process, we use paper 

referrals and there is no reliable system to track (FGI5-P3). 

 

Healthcare workers may miss some important component when in a hurry and 

due to work overload, which leads to incomplete information. Parallel use of both 

systems may lead to reluctance of the frontline staff. Sometimes data is collected 
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twice and sometimes it is not captured at all. So that our data is vulnerable to da- 

ta quality issues, errors in the patient data, it is impossible to retrieve the infor- 

mation once it is lost (FGI1-P1). 

 

As a physician, what I learned through my experience is switching between sys- 

tems and managing both paper and electronic systems may disrupt workflows, 

leading to potential data errors, staff workload and affect continuity of patient 

care. At the same time, I feel that there is skill gap to interact with computers and 

to understand all the modules in EMR, it causes work overload as maternal unit 

is the busiest ward (FGI2-P2). 

 

In contract, a Japanese study shows the successful integration of digitalized and paper- 

based records. The participants could generate flexible medical documentation without 

compromising patient safety or medical efficiency by utilizing both handwritten and key- 

board/mouse inputs (Terajima, Negishi, Maruyama, Hasegawa & Akazawa 2018:58). 

Ethiopia may need a comprehensive strategy to address these challenges, to harness 

HMIS to significantly improve the quality and outcomes of maternal healthcare services. 

 

5.4.3.2 Subtheme 3.2: Opportunities to improve use of the HMIS 

 
This study elicited facilitators or enabling factors from the participants, to ensure that 

maternal information is accurate, reliable, accessible and compliant with the Ethiopian 

regulatory framework. 

 

In this subtheme, five categories emerged: strengthening the monitoring and evaluation 

system, healthcare facility leadership support, a well-functioning performance monitor- 

ing team, enhanced HMIS digitalisation and improved accountability in the system. 

 

5.4.3.2.1 Category 3.2.1: Strengthening the monitoring and evaluation system 

 
Most participants expressed a need to establish a strong monitoring and evaluation sys- 

tem that supports the improvement and use of the HMIS. They recognized the need for 

standardized data collection to ensure consistency and comparability of data. There 
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must be mechanisms for continuous data quality improvement, and healthcare profes- 

sionals must utilize data at all levels, such as case teams, departments and senior 

management levels. Integration with other health systems must be created and sus- 

tained. In the healthcare facility, a standardised dashboard could be shared for monitor- 

ing by generating reliable data, evaluating which indicators improved, and assessing the 

low performance. In addition, empowering the data collection focal point, engaging key 

stakeholders and applying health technology would enhance the monitoring and evalua- 

tion. 

 

The following quotes support the findings: 

 
There are several activities that can be implemented to enhance monitoring and 

evaluation. Like implementing a standardized data collection tools and protocols 

across all units, indicators must be clear to everyone, including reporting formats. 

We need to continuously use quality data for effective reviews and much more 

regular audits than what we currently have (FGI6-P1). 

 

I think they need to improve systems for real-time data capture and reporting, this 

can facilitate timely decision-making, early detection of problems and rapid re- 

sponse to maternal health emergencies, as these are a problem in our area. 

Continuous empowerment of data generators and users and assign maternal da- 

ta focal person to support monitoring and evaluation (FGI6-P2). 

 

A Health Management Information System is an effective tool for enhancing the quality 

of care by increasing the quality of health services. Unfortunately, the full potential of 

HMIS remain largely unrealized in many low and middle-income countries, especially 

when compared to developed countries. One of the strengths of HMIS is that it can 

provide timely, accurate data, that is readily available, and have faster documentation 

retrieval (Ariwibowo & Ayuningtyas 2019:394). Overall, effective health data manage- 

ment processes ensure that health information is accurate, reliable and useful. 
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5.4.3.2.2 Category 3.2.2: Healthcare facility leadership support 

 
Most participants suggested a need to strengthen leadership in the facilities. They iter- 

ated that skilled leaders are essential to ensure efficient and accurate data manage- 

ment processes. They enhance monitoring and evaluation of maternal health program. 

In addition, management at higher levels need to support facility leaders to create a cul- 

ture of information use and motivate and support staff to function at their highest poten- 

tial, monitor daily operations and closely support maternity healthcare professionals’ 

teams. Current efforts need to be reinforced as they are not adequate. Furthermore, the 

key role of leaders is efficient allocation of resources to create an enabling working envi- 

ronment. Senior leadership must prioritize and support the health information system, 

supervise and build capacity on information use. 

 

The following findings support the analysis: 

 
Our facility leadership is trying, however, they are also understaffed. A lot de- 

pends on effective and skilled leaders, collaborations need to be encouraged to 

enable leaders to offer adequate support in monitoring data quality, resource al- 

locations based on reliable data (FGI1-P7). 

 

Among the strategies to improve service delivery is providing support to current 

leaders and managers to oversee process of monitoring and evaluating maternal 

health service delivery, and making adjustments to clinical and operational activi- 

ties, and create a high performance culture in the facilities, to enhance the quality 

of care (FGI4-P1). 

 

Facility supervisors and managers should be highly skilled too in tracking indica- 

tors and utilization of emergency obstetric care, this is a problem here, leaders 

should be able to track risks and develop plans to reduce risks and save lives 

(FGI2-P7). 

 

The managers of the districts and the health facilities are responsible for improving the 

functionality and utility of the HMIS through various mechanisms. Effective governance 
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and leadership are crucial to effective data management, monitoring and evaluation. 

Leadership and governance can facilitate an effective implementation process by 

providing the required guidance, support, and resources (Laukka, Huhtakangas, 

Heponiemi & Kanste 2020:1). 

 

Enhancing the Health Information System necessitates prioritizing training initiatives, 

with a particular emphasis on enhancing data management skills, including proficiency 

in handling data collection tools. Additionally, emphasizing the significance of gathering 

high-quality data for healthcare professionals and health information teams within facili- 

ties is essential (Cheburet & OdhiamboOtieno 2016:132; Shaikh, Khan, Kumar, Khushk, 

Hamid & Hafeez 2015:30). 

 

5.4.3.2.3 Category 3.2.3: Well-functioning performance monitoring team 

 
A well-functioning performance monitoring team in maternal is a multidisciplinary group 

responsible for tracking, analysing and improving various aspects of service delivery. 

Most participants expressed a need to strengthen existing team, widen intersectoral col- 

laborations to include public health specialist and health informaticians. They believed 

that this diversity would ensure a comprehensive understanding of maternal health is- 

sues. The team should have well-defined objectives aligned with the goal of using HMIS 

effectively to improve maternal health outcomes. Their activities could include recom- 

mendations on clinical protocols, training programs and infrastructure improvements. 

Participants also indicated a need for consistent and continuous support from the per- 

formance monitoring team (PMT), monitor quality of service delivery, track productivity 

and design mechanisms of performance recognition and rewards. 

 

This is indicated in the quotations from the participants: 

 
I think our team needs to be strengthened to enable them to set relevant goals, 

establish milestones, assist team members in achieving their objectives, track 

key performance indicators concerning maternity care. Main role should be to 

provide continuous support to front line healthcare professionals and also submit 
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regular reports to senior leadership. These reports should be shared in well or- 

ganized, regular meetings with us (FGI1-P2). 

 

Our teams should be broadened and collaborate with other health professionals 

such as data and system analysts, public health specialists and HIS specialists 

and hold regular meeting, and include clinicians in these meetings. I think that, 

performance monitoring team (PMT) should improve their tracking and monitor- 

ing of maternal and newborn health outcomes regularly, and periodically review 

HMIS indicators and data elements (FGI2-P1). 

 

The team need to regularly assess workflow and evaluate how data management 

processes impact seamless working environment, and create some perfor- 

mance-based incentive initiatives to give due recognition to high performers 

(FGI6-P1). 

 
A comprehensive strategy is essential in establishing an effective Performance Monitor- 

ing Team, including the provision of indispensable tools such as guidelines, registration 

books, tally sheets, and regular capacity-building sessions. Additionally, an accountabil- 

ity framework should be created to sustain effectiveness and maintain adherence to es- 

tablished standards (Tamiso, Eshetu, Tsegaw, Zerihun, et al. 2022:1). 

 

Abera, Tolera, Tusa, Weldesenbet, et al. (2023:1) argue that it is important to ensure 

the effectiveness of the Performance Monitoring Team system at all levels of the health 

system to maximize data utilization. The primary function of PMT is to enhance the ac- 

cessibility of diverse data for purposes of strategic planning, meticulous monitoring, and 

well-informed decision-making. 

 

 
5.4.3.2.4 Category 3.2.4: Enhance digitalisation of the HMIS 

 
All participants admitted that the Federal Ministry of Health has made efforts to intro- 

duce healthcare technology in health service delivery. However, there were myriad chal- 
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lenges as described earlier. They believed it would be beneficial to completely digitize 

the HIS to support appropriate data collection, reduce medical errors and provide tools 

with a flexible interface for managing maternal healthcare data. The electronic medical 

record could be expanded to support real-time access to information. This would require 

preparing the information communication technology infrastructure, a reliable network 

infrastructure is essential to allow integration of data from various streams. In addition to 

the core HIMS, various software applications are needed for data analysis, reporting, 

and decision support. This may include analytics tools for extracting insights from 

healthcare data, reporting tools for generating performance reports and dashboards, 

and clinical decision support systems to assist healthcare providers in making evidence- 

based decisions. 

 

The following verbatim quotes support the findings: 

 
I think that, digitalization of HMIS has a lot of benefits for patient care, healthcare 

professionals, and the facility. Besides, data quality improves care, advance ac- 

countability system and improve data backup. At the same time, digital systems 

should be flexible and scalable to accommodate growth in data volume and 

health information needs over time (FGI1-P1). 

 

To improve digitalization, personal computers, servers, printers and scanners are 

needed. The digitalised platform must be accessible to end users and have built- 

in data validation, configuration, visualisation and an analysis dashboard. HMIS 

utility software such as antivirus software and improved connectivity such as lo- 

cal area network to ensure data security and efficiently manage patient infor- 

mation (FGI2-P1). 

 

I would suggest integration of health information technology such as DHIS2 and 

electronic medical record to strengthen HMIS implementation. Besides that, we 

have to ensure reliable power supply, local data center equipped with networking 

equipment, clinical decision support systems to support error free decision- 

making (FGI3-P5). 
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Health information can be captured and managed as paper-based, electronic or hybrid. 

digitizing health information systems is essential for modernizing healthcare delivery, 

improving patient outcomes, enhancing care coordination, and advancing public health 

efforts. It represents a critical step towards achieving a more efficient, effective, and pa- 

tient-centered healthcare system. The system assists in accurately collecting, aggregat- 

ing, storing, analysing and evaluating health data in the healthcare system (Terajima et 

al. 2018:58). Further, DHIS2 is seen as a mechanism to monitor the translation of policy 

into practice as it cascades from national health to regional, districts and facility level 

respectively. Districts must be empowered to evaluate the achievement of strategic and 

operational goals and targets (Mbondji,et al. 2014:34). 

 

5.4.3.2.5 Category 3.2.5: Improving accountability system 

 
Participants recognized the need to establish a more effective HMIS accountability sys- 

tem to promote transparency, integrity and responsibility in health information manage- 

ment practices. Most participants suggested that accountability creates the framework 

for monitoring, analysing, and improving the performance of individuals and healthcare 

facilities, it is a key mechanism for achieving positive maternal healthcare outcomes. 

They believed that accountability occurs when there are mechanisms in place to ensure 

data accuracy and integrity, compliance with standards and regulations and implement- 

ing access controls systems. In addition, establishing governance and monitoring strat- 

egies. 

 

The participants shared the following: 

 
I think that, to improve accountability system we need to establish consistent da- 

ta collection and analysis systems. Furthermore, setting achievable goals with 

team, building a culture of trust and responsibility (FGI3-P5). 

 

I understand that, to strengthen accountability system HMIS digitalization at all 

levels is important. We all need to be more efficient, transparent and accountable 

and responsive to the facility needs (FGI2-P6). 
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There will be much improvement if role and responsibilities are well defined and 

everyone understands their positions, this should be accompanied by building 

capacity and training (FGI1-P5). 

 

 
Establishing an accountability culture is critical to the advancement of an organization 

and for the program implementation sustainably. It enhances engagement and improves 

service delivery performance when team members share a feeling of accountability. 

Accountability functions best when it is combined with capacity development. Besides 

that, setting expectations and monitoring periodically to assess progress. Furthermore, 

leadership can assist staff members in acquiring the knowledge and resources needed 

to achieve the goal (James 2019:1). 

 
 
 
 

5.5 SUMMARY 

 

This chapter highlighted the findings from the study's qualitative phase (Phase Two). 

The chapter discussed the implementation and use of the HMIS, maternal health data 

for service improvement and challenges and opportunities for strengthening the HMIS. 

Themes, sub-themes, categories and statements from participants were presented, 

findings were controlled with literature. Chapter 6 presents the integration, interpreta- 

tions, and discussions of the findings from both phases of the study. 
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CHAPTER SIX: INTEGRATION, INTERPRETATIONS 

AND DISCUSSIONS OF THE FINDINGS 

 
6.1 INTRODUCTION 

 

This chapter presents the integration and discussion of the study's quantitative and 

qualitative findings. Quantitative findings from the first phase were reported in Chapter 

4, and qualitative findings from the second phase were presented in Chapter 5. The 

main findings from the quantitative phase served as the foundation for the qualitative 

phase, and this chapter integrates and interprets both sets of data. The interpretation of 

the combined data is guided by the theoretical framework (the reformulated DeLone and 

McLean Information System Success Model). The key findings from both the qualitative 

and quantitative stages are compared, the focus on meta-inferences that emerged from 

the combined data sets. 

 

The reformulated D&M Information System Success model comprises six constructs: 

system quality, information quality, service quality, user satisfaction, use and net bene- 

fits. It is believed that there is an interplay between these constructs (Yu 2010:1232). 

The study examined all six components of the framework and how they influenced each 

other to demonstrate the utilization of the HMIS. 

 
 

 
6.2 THE INTEGRATION PROCESS 

 

In this study, the joint display in the form of a table was used to enable comparison of 

findings (Guetterman, Fetters & Creswell, 2015:555). Moreover, employing a joint dis- 

play aid in discerning patterns and disparities within data collected from diverse sources 

(Fetters & Molina-Azorin, 2017:301). By integrating both quantitative and qualitative 
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outcomes, this study achieved a comprehensive and thorough comprehension of HMIS 

utilization for data-driven decision-making in maternal healthcare. 

 

At this point, the integration was meant to determine the complementarity and com- 

pleteness of the findings to assess how perceptions of users of various constructs trans- 

lated to the effective use of HMIS. The study contends that these perceptions are in- 

formed by their experiences of the system. 

Table 6.1 reflects the highlights of the quantitative and qualitative findings, as well as the 

meta-inference (new themes) that emerged from the joint findings. 
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Table 6.1: Joint display of quantitative and qualitative findings 
 

 Quantitative findings Qualitative findings  
Meta-Inferences 

Phase I result (Self-administered 

Questionnaires) 

Phase II result (Focus-group interviews) 

System 
Quality 

 

A little over a quarter of the partic- 
ipants, 34.3% (n = 145), were not 
satisfied with the design of the 
system. 

Most participants expressed challenges with 
the design of the system. The HMIS system 
was viewed as complex. 

 

A need to improve the 
HMIS design. 

A quarter of the participants, 
26.5% (n = 112), disagreed that 
the HMIS was convenient for us- 
ers. 

There was poor registration, and inconsisten- 
cy of data capturing contributed to significant 
challenges with the use of maternal HMIS da- 
ta. 

Perceived issues with the 
usability of the system. 
Apparent dissatisfaction 
with data-capturing pro- 
cesses. 

A quarter of the participants, 
26.2% (n = 111), disagreed that 
the system has the capacity to 
accommodate changes for a 
number of users, and 
Over a quarter of the participants, 
31.7 % (n = 134), disagreed that 
the system is friendly to the users. 

 

System features were not well-integrated to 
support data management throughout the ma- 
ternal health service and delay of software 
customisation to initiate the generation of rou- 
tine data. 

 

The system is not flexible, 
and data management is 
not adequately supported. 

Over a quarter of the participants, 
32.1 % (n = 136), disagreed that 

Low integration of systems and information 
that is processed slowly results in a delay in 

Low interoperability of 
systems and the HMIS in- 
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 Quantitative findings Qualitative findings  

Meta-Inferences 

Phase I result (Self-administered 
Questionnaires) 

Phase II result (Focus-group interviews) 

 the system is well-integrated in 
other healthcare processes and 
Nearly half of the participants, 
45.1 % (n = 191), disagreed that 

the interconnection among HIS 
devices is fully functional. 

the use of maternal information for decision- 
making. 

frastructure. 
Data transmission delays. 

A quarter of the participants, 25.3 
% (n = 107), disagreed that the 
system provides comprehensive 
data about the utilization of vari- 
ous maternal services. 

 

Some of the very important maternal indica- 
tors, such as maternal nutrition, lifestyle indi- 
cators and sub-specialty service, are not in- 
cluded in the routine Health Information Sys- 
tem. 

 

Need to review and revise 
the content of data collec- 
tion tools. 

Nearly a quarter of the partici- 
pants, 22.2 % (n = 94), disagreed 
that the system provides compre- 
hensive data about coverage of 
specific indicators. 

Some of the nurse participants complained 
that they were not familiar with recently en- 
dorsed maternal HMIS indicators, data ele- 
ments and different data collection formats. 
Most of the participants expressed a need to 
establish a strong monitoring and evaluation 
system that supports the improvement and 
use of the HMIS. 

Need for capacity building 
on indicators. 
Indicators and data ele- 
ments to be reviewed and 
adjustments made. 

Nearly a quarter of the partici- 
pants, 22.7 % (n = 96), disagreed 
that using the HMIS system ena- 
bles tasks to be accomplished 
faster. 

 

There are problems ranging from coordination 
to delays in timeliness and completeness of 
maternal data. 
Different reporting tools used in healthcare 
facilities are not user-friendly. 

 

Data capturing process 
needs a review and modi- 
fications. 
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 Quantitative findings Qualitative findings  

Meta-Inferences 

Phase I result (Self-administered 
Questionnaires) 

Phase II result (Focus-group interviews) 

 Nearly a quarter of the partici- 
pants 21% (n = 89) disagreed that 
system provides comprehensive 
data about provision of services 

HMIS used in healthcare facilities comprised a 
hybrid system that consists of paper and elec- 
tronic-based but was not fully interoperable. 
Most of the participants indicated that nurses 

and midwives generated data through the 
nursing process. 
Data was produced from nursing assessment 
and diagnosis. Then, designed interventions 
are executed progressively. 

 

The hybrid system needs 
a review and modifica- 
tions. 

 A quarter of the participants, 
25.5% (n = 108), disagreed that 
data are used for identifying gaps 
and setting targets on maternal 
healthcare. 

 

Healthcare facilities collected data, analysed 
and interpreted on maternal death, including 
the possible cause of mortality. 
The HMIS unit's experts, in collaboration with 
maternal healthcare professionals, analysed 
the data once it had been captured and then 
disseminated the report. 

Improve the data analysis 
capacity of healthcare 
professionals. 
The use of data could be 
improved. 

Service 
Quality 

Nearly half of the participants, 
42.6 % (n = 180), disagreed that 
technical support is adequate. 

 

Some participants were not satisfied with the 
level of support. 

 

Inadequate supportive 
supervision and feed- 
back. 
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 Quantitative findings Qualitative findings  

Meta-Inferences 

Phase I result (Self-administered 
Questionnaires) 

Phase II result (Focus-group interviews) 

 Nearly half of the participants, 
42.8 % (n = 181), disagreed that 
the IT staff respond to their needs 
on time. 

Most participants acknowledged that there 
were still some challenges with service quality 
due to technological factors, which were seen 
to impact maternal health service. 
Health information technology staff did not 
respond in a timely manner. 

 

Technical support could 
be improved. 

Half of the participants, 50.3 % (n 
= 213), disagreed that they have 
access to ongoing HMIS training. 

Participants acknowledged the lack of skilled 
staff among them as a potential barrier to im- 
proving the HMIS implementation. 
Participants cited inadequate training. 

 

Need for capacity build- 
ing. 
Need to strengthen the 
HMIS implementation. 

Nearly half of the participants, 
43.5% (n = 184), disagreed that 
the network/HIS infrastructure is 
well-developed and 
Over a quarter of the participants, 
37.9 % (n = 160), disagreed that 
computers are available to sup- 
port data management processes. 

 

The interconnection among HIS systems was 
not suitably functional. 

HIS infrastructure could 
be improved. 
Information exchange 
needs some improve- 
ment. 

A quarter of the participants, 
25.8% (n = 109), disagreed that 
their work has improved since us- 
ing the HMIS. 

It is critical to have an enhanced and harmo- 
nized HMIS reporting system at all levels. 
Proper information use supports the man- 
agement, monitoring and evaluation of mater- 
nal health. 

 

Need to strengthen the 
HMIS system. 
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 Quantitative findings Qualitative findings  

Meta-Inferences 

Phase I result (Self-administered 
Questionnaires) 

Phase II result (Focus-group interviews) 

 Nearly a quarter of the partici- 
pants, 19.6 % (n = 83), disagreed 
that using the HMIS improves the 
quality of maternal healthcare. 

Most participants said monitoring maternal 
health performance was the key foundation for 
quality maternal service. 

Enhance existing monitor- 
ing and evaluation sys- 
tem. 

 A little over a quarter of the partic- 
ipants, 28.8% (n = 122), disa- 
greed that the health facility has a 
computer-based information sys- 
tem for maternal health indicators. 

Data analysis was done using the standard 
definition of indicators, numerator, denomina- 
tor, and formula both manually and through 
DHIS2 after necessary information and data 
are collected from data sources, though not 
enough. 

Strengthen DHIS2 sys- 
tem. 

 
Over a quarter of the participants, 
33.1% (n = 140), disagreed that 
the reporting platform is accessi- 
ble to various user audiences. 

 
The analysed report was shared with the 
healthcare professionals, senior leadership 
and external stakeholders but not timely. 
The quality improvement team and the facili- 
ty's HMIS unit provide inadequate support. 

Strengthen the reporting 
system at all levels. 

Information 
Quality 

A little over a quarter of the partic- 
ipants, 27.4% (n = 116), disa- 
greed that appropriate processes 
are used for data management 
processes. 

The nursing director's office and quality team 
office reviewed the incompleteness of mater- 
nity vital sign sheet and partograph format and 
provided feedback for improvement of subse- 
quent data completeness. 

 

Mechanisms or frame- 
works to improve data 
quality are required. 
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 Quantitative findings Qualitative findings  

Meta-Inferences 

Phase I result (Self-administered 
Questionnaires) 

Phase II result (Focus-group interviews) 

    

Over a quarter of the participants, 
30% (n = 127), disagreed that re- 
sources for data collection and 
reporting are adequate. 

Participants indicated that issues such as data 
collection and reporting resources are inade- 
quate to extract sufficient information from the 
system. 

 

Resources for data col- 
lection are inadequate 

Nearly half of the participants, 
43% (n = 182), disagree that staff 
are well trained in data collection 
processes. 

 

Participants suggested that capacity building 
is important for patient service delivery. 

 

Capacity building in data 
management processes 
required. 

A little over a quarter of the partic- 
ipants, 28.6% (n = 121), disa- 
greed that there is a strategy in 
place that controls the quality of 
collected data. 

Participants were not fully executing function- 
ing in the HMIS data management tasks due 
to work overload, less adherence to different 
HMIS formats, shortage of resources and low 
computer literacy. 

Improving data quality 
guideline implementation 

A quarter of the participants, 
24.6% (n = 104), disagreed that 
the information they got from the 
system was accurate. 

Congestion of the data collection tool. 
Inconsistency of data, incompleteness of 
necessary information, and negligence of 
some staff. 

The design of the tool 
needs some modification. 
Data incompleteness and 
inconsistency. 

A little over a quarter of the partic- 
ipants, 27% (n = 114), disagreed 
that the maternal health data is 
recorded immediately after each 
visit. 

 

Most participants said that maternal frontline 
staff invested most of their time in patient clin- 
ical care rather than documenting what they 
have done. 

 

Need to improve maternal 
data capturing and in- 
crease technical support 
for staff. 

  

Over a quarter of the participants, 
33.4%(n = 141), disagreed that 

 

The healthcare facility was responsible for 
reporting the data to the regional health bu- 

Enhance the timeliness of 
reporting. 
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 Quantitative findings Qualitative findings  

Meta-Inferences 

Phase I result (Self-administered 
Questionnaires) 

Phase II result (Focus-group interviews) 

 the system produces information 
on time. 

reau and the Ministry of Health after verifica- 
tion. 

These were delays in the timeliness of reports 
of routinely generated data. 

 

Over a quarter of the participants, 
37.3% (n = 158), disagreed that 
the information provided by the 
system is sufficient. 

 

There was variation in maternal data collec- 
tion and generation among physicians, nurses 
and midwives. 
Nurses and midwives generated more data 
than physicians did. 

Need to ensure adequate 
health information is gen- 
erated and used. 
Need for monitoring sys- 
tems for paper-based and 
electronic data. 

Data-driven 
decisions 

 

Over a quarter of the participants, 
33.5% (n = 142), disagreed that 
health facility leaders promote a 
culture of information use. 

 

Most participants suggested that skilled lead- 
ers are essential to motivate and support staff 
to work to function at their highest potential. 
A low information use culture in the maternal 
health unit. 

 

Need to strengthen lead- 
ership support. 
Need to support a culture 
of information use. 

Nearly half of the participants, 
40.4% (n = 171), disagreed that 
there is an incentive system for in- 
formation use in their health facili- 
ty. 

Most participants said that their facilities 
somewhat promoted information use. 

Information use is not at 
the expected or desirable 
level. 
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 Quantitative findings Qualitative findings  

Meta-Inferences 

Phase I result (Self-administered 
Questionnaires) 

Phase II result (Focus-group interviews) 

 A quarter of the participants, 26% 
(n = 110), disagreed that the HIS 
policy promotes data-driven deci- 
sion-making. 

Most participants believed that enhancing the 
accountability system would improve maternal 
health performance and utilization of infor- 
mation. 

Strengthen adherence to 
the HMIS guidelines. 

Nearly a quarter of the partici- 
pants, 23.4% (n = 99), disagreed 
that data-driven decisions support 
continuous quality improvement. 

Participants recommended prioritizing, ongo- 
ing communication, encouraging feedback, 
and setting measurable goals that would sup- 
port establishing maternal health standards. 

Need to capacitate staff 
on quality improvement 
projects. 

A little over a quarter of the partic- 
ipants, 27.4% (n = 116), disa- 
greed that multidisciplinary pro- 
fessionals conduct periodic indi- 
cator assessments. 

 

Participants acknowledged staff members’ 
lack of the necessary knowledge on maternal 
indicators. 

 

Increase awareness on 
indicators use and teams’ 
collaboration. 
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 Quantitative findings Qualitative findings  

Meta-Inferences 

Phase I result (Self-administered 
Questionnaires) 

Phase II result (Focus-group interviews) 

 Nearly about a quarter of the par- 
ticipants, 23.1% (n = 98), disa- 
greed that clinical data are used 
routinely to monitor maternal pa- 
tient care and outcomes. 

Healthcare professionals used pertinent 
information for their scope of practice. 
Both clinical and non-clinical health infor- 
mation required while providing services for 
mothers. 

Improve information dis- 
semination for decision- 
making. 

Over a quarter of the participants, 
33.1%(n = 140), disagreed that no 
data are used for giving feedback 
to other users. 

 

There were varied views among participants 

regarding the support and feedback provided. 

Strengthen feedback 
mechanism. 
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6.3 INTERPRETATION AND DISCUSSION OF THE INTEGRATED 

FINDINGS 

 
A robust Health Management Information System (HMIS) produces high-quality data 

and evidence that is useful for all levels of the health system, particularly hospital ser- 

vice delivery and maternal health department. This study was designed to assess the 

utilization of the Health Management Information System (HMIS) for data-driven deci- 

sion-making in maternal healthcare in Addis Ababa, Ethiopia. This study refers to the 

utilization of protocols and guidelines to carry out data management processes such as 

data collection, collation, analysis, and sharing, as well as data use for decision-making 

in the maternal healthcare facility. 

 

To realise the purpose of the study, it was critical to determine how Health Management 

Information System indicators and data elements were processed and utilized for deci- 

sion-making by frontline healthcare professionals. Indicators are generated by govern- 

ment protocols and guidelines and specify what type of data elements are to be collect- 

ed and reported at determined intervals. 

 

The concepts of the theoretical framework are used to highlight findings related to the 

issues emphasized in the statement of the research problem and study objectives. 

These are presented in an integrated manner because of the relationships among them. 

Since the study used a sequential explanatory mixed-method design, phase one fo- 

cused more on their perceptions of the Health Information System to reflect the opera- 

tional and clinical components of the HMIS. 

 

To further develop an understanding of the utilization of HMIS, as demonstrated by en- 

gagement with data management processes and use of routine information, phase two 

focused on health information needs, data management processes, barriers and oppor- 

tunities for effective utilization of the HMIS. In addition, data from the qualitative phase 

were used to build on and explain key findings from the quantitative phase in an effort to 

make sense of participants' perspectives of HMIS. 
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6.3.1 System Quality 

 
This study defines system quality as the desirable characteristics of the Health Infor- 

mation System, such as perceived ease of use, flexibility, data accuracy, customization, 

convenience and functionality. The aim is to quantify the Health Information System's 

performance and provide a comprehensive explanation of casual relationships of differ- 

ent factors. 

 

6.3.1.1 The HMIS design 

 
The system quality reflects the overall design of the system. The results revealed that a 

third of participants were not satisfied with the design of the system and expressed chal- 

lenges with basic HMIS tasks. The system was viewed as complex and not convenient. 

In addition, in terms of the system capacity, it failed to accommodate changes for some 

users. Improving routine HMIS data management and quality supports the necessary 

processes and guarantees data that can be used for informed decision-making. Prereq- 

uisites for HMIS implementation include adequate logistic supplies, standardization of 

indicators, data collection and reporting tools and procedures. A minimum prerequisite 

for the daily Health Information System related operations of the health institutions is 

meeting these fundamental standards, having standardized tools, and having precise 

definitions of the indicators (Qian, Shiferaw, Seme, Esmale et al. 2023:7). 

 

The findings demonstrated a significant statistical relationship between system de- 

sign/system quality and data-driven decision-making, with a p-value of less than 0.0001. 

This suggests that strategic endeavors in leadership and management to enhance sys- 

tem design could positively impact the creation of high-quality data, thereby facilitating 

more effective and informed decision-making processes. Teklegiorgis et al. (2016:1) 

agree that the HMIS is designed to support planning, management, and decision- 

making in healthcare facilities. 

 

This study revealed dissatisfaction with the HMIS’s efficacy in capturing comprehensive 

maternal healthcare data. Among the primary concerns were the absence of integration 
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and seamless exchange of information among different systems. This situation has the 

potential to create silo data-generating units. Inconsistent data capture may contribute 

to significant challenges in facilitating critical data management processes across the 

different sections of the maternal health service. Nicol, Dudley and Bradshaw (2016:68) 

indicate that the initial phases of transferring data between registers and a monthly re- 

port at the facility level involve tallying and collation procedures. Therefore, if the system 

enables smooth operations of routine health management, there will be fewer challeng- 

es with data entry and capturing. This study argues that the system needs to be robust 

and support quality data generation for effective decision-making. Furthermore, system 

users must have positive perceptions of its functionality to use it fully or as intended. In 

addition, the system should be flexible enough to allow customization to the local con- 

text. In this study, just below half of the participants perceived the system to be rigid and 

not customizable. This number is too high and should be a concern to leadership and 

management. 

 
High-performing health systems rely on well-designed and efficient operating health in- 

formation systems. Policies that regulate the use of an HIS have an impact on how poli- 

cies are implemented in the facilities. This indicates that when adopting system changes 

that improve performance, healthcare facilities with policies that support data-driven de- 

cision-making are more likely to have favourable outcomes. When it comes to system 

quality, it is essential to consider various factors that contribute to the overall perfor- 

mance and reliability of a system. From software functionality to user interface design, 

every aspect plays a crucial role in determining the quality of a system. 

 
Comprehensive analysis is made possible by the HMIS unit's integrated data ware- 

house, which aggregates data from routine health service delivery. Therefore, it is im- 

portant to point out possible differences across various healthcare facilities in terms of 

resource allocation, data accuracy, service utilization, and health outcomes. Gaining an 

understanding of these differences is important to enhance the HMIS capacity across 

healthcare facilities. This will be in the recommendations for further research. 
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6.3.1.2 The HMIS infrastructure and interoperability 

 
Infrastructure for the Health Information System (HIS), such as power/electricity, con- 

nectivity, electronic devices, data centres, and servers, is crucial for the HIS to operate 

optimally. HIS interoperability also refers to the capacity of two or more HISs, or HIS 

components, to share information based on data exchange standards and enable the 

utilization of such information. The HMIS, as a subsystem of the HIS, appeared to be 

negatively influenced by data management processes, such as the availability and ade- 

quacy of tools and behavioural factors. The results of the study revealed that around 

32.1% of the participants expressed that the system was not well integrated with other 

healthcare systems, and the majority argued that interconnection among HIS units was 

not fully functional. As indicated earlier, the reporting tools used in healthcare facilities 

were perceived as not user-friendly, causing poor coordination and delays in information 

flow between different levels. Low or non-HMIS interoperability may have a negative ef- 

fect on data completeness, timeliness and maternal service delivery, leading to com- 

promised maternal patient clinical outcomes. 

 

Data management processes are supported by the design and interoperability of the 

system (USAID & MEASURE Evaluation 2018a:30). In order to develop a resilient HMIS 

system, the study contends that major stakeholders working on the HMIS infrastructure 

and interoperability need to create pathways that support data exchange between dif- 

ferent systems. In addition, leadership needs to plan robust capacity-building pro- 

grammes and support to improve data management and adherence to data collection 

protocols. 

 

The study found that a number of participants believed that the system could not pro- 

vide comprehensive data on specific indicators and utilization of various maternal ser- 

vices. However, this was a small number, below 30%. Nevertheless, these concerns 

cannot be ignored when considering the high number of neutral responses, as the staff 

complement must work 100% on the system and generate reliable data. The system 

needs to produce useful data for evidence-based decisions in the provision of maternal 

care. There is a need for an interoperable electronic health information exchange archi- 
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tecture that facilitates the exchange of patient health information throughout the 

healthcare delivery system. 

 

Thorpe,et al. (2016:593) agree that appropriate data must be made available to the right 

people at the right time across units and organizations. The challenge with interoperabil- 

ity is not unique to low- and middle-income countries (LMICs). Mechanisms are required 

to work around finding some balance when integrating critical systems. 

 

There was apparent dissatisfaction with data-capturing processes and insufficient sup- 

port in the form of well-structured feedback. This suggests a need to revise the reporting 

tools, and authorities must also ensure adequate data collection resources. Information 

is one of the most critical resources in managing health systems. The World Health 

Organization (2017:10) reports a clear link between improved health management and 

a good-performing HMIS. Therefore, it is critical for the system users to have a good 

understanding of how the system is implemented and used at different levels. The doc- 

umented support by the MOH creates an enabling environment for this study to develop 

strategies to improve Maternal HMIS data management. 

 

The study revealed challenges regarding the usability of the HMIS. Healthcare profes- 

sionals worked to the best of their ability to integrate the HMIS data. However, there 

was room for improvement. This means that when system components are cohesively 

integrated for data management, the HMIS summary reports will be routinely distributed 

to relevant departments on time. This highlights that healthcare facilities implementing 

these integrated practices will benefit from improved departmental communication and 

data management, promoting an efficient and well-informed flow of information. Invest- 

ments in information quality optimize information use culture. This leads to improved 

use of HMIS in the decision-making process. 

 

The system's speed appeared to have good reviews; the majority agreed that it was fast 

enough for them to accomplish their tasks. Only 22.7% disagreed. The study notes that 

speed is critical in producing data needed in various maternal health service sections. 

Nurses in the postnatal unit should be able to quickly retrieve data on the type of deliv- 
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ery to enable them to focus their assessments, as this is routinely generated in the de- 

livery room. They should also produce data useful to nurses in family planning units, 

especially during the first postnatal visit. A higher proportion of nurses reported higher 

user satisfaction and net benefits at 49.4% (n = 78) (p<0.05). 

 

A flexible and efficient HMIS is vital in every healthcare facility. Dependable and efficient 

systems are essential and regarded as the foundation of any healthcare facility, and 

they support improved data quality, clinical judgment, and patient care monitoring 

(Bogaert, Oers & Oyen 2018:1340). 

 

6.3.1.3 The HMIS data management 

 
This study found that around 22.2% of participants disagreed that the indicators were 

specific, whilst qualitative data also indicated a measure of dissatisfaction with the for- 

mat of new data elements and maternal indicators. This reflected a need to review and 

modify the data-capturing process to fully capture important information that explains 

care processes in terms of assessment, diagnosis, treatment, and follow-up. In support, 

Chidi (2017:5) also found that complex data collection tools had a negative impact on 

data management. 

 
 
 

Nurses and midwives were found to have a major role in the data collection and produc- 

tion for both clinical and holistic care. However, depending on the setting, physicians 

were mainly information users and got most of the patients' health information from 

nurses or midwives in charge. The recording of integrated data from nurses, midwives, 

and physicians was not evident. 

 

The HMIS as a subsystem of the National Health Information System, is mainly used for 

management purposes. There are various tools to collect data, including paper-based 

and electronic ones. At the facility level, healthcare professionals collect data on an in- 

dividual level for client-based interventions. They also aggregate data to enable com- 

munity-level resource planning and service delivery. At each of these levels, HIS offers 
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analytical reports and visualizations to support decision-making (Chanyalew et al. 

2021:1). Therefore, data collection mechanisms must be reliable to address information 

management needs. There must be synergy between indicator definitions, the overall 

design and reporting tools. 

 

The hybrid system appeared to be not well coordinated as participants seemed to 

struggle with some basic HMIS tasks. This system involved tracking and storage of pa- 

tient health information across several formats and locations. It was designed in a way 

that healthcare facilities implement both paper and electronics to capture patients’ in- 

formation and to document healthcare interventions. Information such as interdiscipli- 

nary consultation process, patient follow-up appointments, infection prevention and con- 

trol monitoring, quality improvement activities, review of clinical audits, and health edu- 

cation provided to the patient were recorded using paper form. Relevant patient demo- 

graphic data, including vital signs, past pregnancies, obstetric history, and the medica- 

tion the pregnant mother was taking, were recorded electronically. Data accuracy can 

be easily be compromised by complicated and poorly constructed data collection tools, 

this highlights the importance of employing simple and standardized formats for data 

collection tools (Chen, Yu, Hailey & Cui 2020:668). 

 

 
The majority of participants expressed dissatisfaction with the hybrid system in their fa- 

cilities. They highlighted several challenges that adversely affected the quality of data. 

For instance, staff shortages in maternity facilities and the substantial amount of data 

generated, particularly in labour units, posed significant challenges. The requirement to 

document information in different formats diverted them from their clinical responsibili- 

ties, potentially leading to data entry errors, duplications, missing data, and incomplete- 

ness, thereby compromising the accuracy of data, which leads to disruptions in work- 

flow, inaccurate data, and medical errors. It was also difficult to switch between plat- 

forms. On the other hand, participants expressed positive aspects of the hybrid system, 

in that it provided paper-based backup support for the electronic system to avoid the 

loss of important data. 
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The use of a hybrid system reflects a low-resource healthcare system. However, it also 

showed the government's willingness and commitment to automate and digitalize some 

data management processes to improve health service delivery. This study revealed a 

need to build capacity on indicator definition. In addition, indicators and data elements 

may require some revisions, as maternal indicators and data elements such as maternal 

nutrition, lifestyle indicators, and sub-speciality service were missing from the routine 

data collection system. These data gaps hinder decision-makers from obtaining a com- 

prehensive overview of the performance of diverse maternal health services. Further- 

more, increasing awareness of indicators use and teams’ collaboration was found to be 

critical. There might be a need to engage multidisciplinary professionals to review indi- 

cators and capacitate clinicians on new indicator definitions. 

 

System quality contributes to positive user experiences, ensuring that healthcare pro- 

fessionals find the system effective, efficient, and user-friendly. Therefore, a well- 

designed, efficient HMIS provides significant net benefits in healthcare settings and en- 

hances user satisfaction. 

 

6.3.2 Service quality 

 
In this study, the term refers to the technical support, the HMIS training, network status 

and organizational culture of health information use. 

 

6.3.2.1 Supportive supervision and feedback 

 
This study confirms that health systems that emphasize the use of information for deci- 

sion-making should ensure a healthy and smooth interplay between all elements of the 

HIS. Supportive supervision was viewed as very important in strengthening knowledge 

and skills for data management. However, the result revealed insufficient technical sup- 

port, with many participants expressing dissatisfaction with the responsiveness of infor- 

mation technology (IT) staff to their needs. Other participants highlighted technological 

barriers that impeded maternal service quality. 
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The inadequate technical support, supportive supervision, and feedback have implica- 

tions for the utilization of the HIS and, subsequently, the quality of maternal health ser- 

vice. On the other hand, the majority of the maternity healthcare professionals appeared 

to focus more on clinical duties. It is well known that maternity is one of the busiest 

wards in any hospital setting. Therefore, it is evident that these professionals would re- 

quire adequate support from IT staff and the HMIS team. Without such support, the 

quality of data would be compromised. Statistical analysis showed, on average, a signif- 

icant relationship between data-driven decision-making and service quality at 6.9% (n = 

16), at (p<0.0001). This suggests that enhancing service quality will lead to improved 

data-driven decision-making. 

 

The challenge of inadequate support appears to be universal. Almost similar findings 

were were observed in the Oromia region of Ethiopia, where limited management sup- 

port and inadequate supportive supervision contributed to poor data quality and hin- 

dered the effective use of information for decision-making (Kebede et al. 2020:1). 

 

Dissatisfaction with the level of HMIS training and the shortage of skilled professionals 

appeared to be a barrier to effective HMIS utilization. Evidence from findings indicated 

that 50.3% of the participants did not have access to HMIS training. Despite a lack of 

training, healthcare professionals tried their best to use different formats of the HMIS to 

generate data that would support planning and monitoring maternal healthcare and im- 

prove maternal health service. 

 

The major goal of supervision is to ensure an environment that enables the HMIS to op- 

erate effectively. A study conducted in Kaduna state, Nigeria, highlights the critical im- 

portance of reliable and accurate health information for monitoring and improving the 

delivery of healthcare services. After the HMIS training on data management, there was 

a significant increase in report completeness and timeliness (Nwankwo & Sambo 

2018:1). 

 

This study revealed some variations based on educational status. A higher proportion of 

participants with master’s degrees and above, 46.6% (n = 27), 46.6% (n = 27) and 
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34.5% (n = 20), rated information quality, system quality and service quality positively 

compared to other participants p<0.05. In addition, a higher proportion of degree hold- 

ers, 45.5% (n = 150) and 47% (n = 155), perceived data-driven decisions as good prac- 

tice or use, and they reported user satisfaction and net benefits than other participants 

p<0.05. This indicated that higher educational levels may lead to a greater appreciation 

for the quality of information, systems and services. Degree holders may be more likely 

to appreciate the importance of making decisions based on data and express satisfac- 

tion with the results. These results highlight the significance of educational background 

when designing and implementing health information systems. However, it also con- 

tends that users’ information needs must be the ultimate driving force. The educational 

status results may influence some decisions regarding allocation of roles in the facilities. 

 

The significance of generating useful data from the HMIS is a hallmark for data-driven 

decisions. Therefore, supportive supervision is essential for identifying gaps and en- 

hancing healthcare professionals’ performance in data management processes 

(Shiferaw et al. 2017:7). 

 

Mechanisms need to be put in place to ensure the reliability, timeliness and accuracy of 

data generated from the HMIS. This in turn, will improve health service quality by em- 

powering health professionals to make evidence-based decisions. 

 

6.3.2.2 Monitoring and evaluation 

 
In general, all participants emphasized the importance of strengthening the HMIS and 

improving monitoring and evaluation processes to attain accurate and timely health in- 

formation. This, they claimed, was essential for ensuring the quality and equity of 

healthcare service delivery across all levels. Only a minority (19.6%) disagreed that the 

HMIS improved the quality of maternal healthcare. The study could not establish the 

reason for this discontent but assumed that there could have been other factors in- 

volved that were not in this study's scope. This observation must not be ignored. To 

monitor maternal health performance, the HMIS must be a core foundation at all levels 

of healthcare. In support, the MOH guidelines recommend a comprehensive approach 
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to monitoring and evaluation, encompassing periodic monitoring and monthly reviews 

(Health Information System Strategic Plan 2021:48). 

 

This holistic framework is envisaged to enhance the overall efficiency of monitoring and 

evaluation processes. A study conducted in Botswana reported some HIS accomplish- 

ments that included better data management, reporting, data quality, enhanced 

healthcare professionals’ capacity to monitor and assess district-level programs, in- 

creased use of health data for operational research, planning and disease surveillance 

(Mpofu, Semo, Grignon, Lebelonyane, et al. 2014:1). 

 

Participants indicated that service performance reports were shared with other 

healthcare professionals, senior leadership and external stakeholders. Therefore, it 

would seem that strengthening the reporting system at all levels and monitoring the in- 

terconnection among users of the Health Information System are fundamental for estab- 

lishing a dependable and resilient HMIS. Such measures would provide facilitate an ac- 

curate assessment of the performance of a health service and increase accountability. 

 

However, the interruptions caused by intermittent power supply caused some delays in 

the dissemination of reports. Timely reporting is one of the hallmarks of data quality that 

enables critical use of information in decision-making. A third of the participants disa- 

greed that the reporting platform was accessible to various user audiences, a sizeable 

number were neutral. This would require improvements to the reporting system. It ap- 

pears this is a general challenge in LMICs. Sharma et al. (2016:5) reported significant 

differences in terms of reported and evaluated coverage of maternal and child 

healthcare services in India. They argue that enhancing the quality of HMIS is impera- 

tive to ensure its relevance in public health program planning and monitoring. Further- 

more, the success of a Health Information System is demonstrated by its capacity to 

generate accurate data, which enhances data-driven decisions. 
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6.3.3 Information quality 

 
This study defines information quality as Health Information System output, which in- 

cludes correctness, usefulness, relevance, completeness, and timeliness of maternal 

health information generated from the system. The study acknowledges the overlaps in 

the variables of service and information quality. 

 

6.3.3.1 Data quality 

 
Data quality is regarded as the foundation of health information systems, and refers to 

the degree to which a given dataset meets a user's requirements. The system needs to 

support the generation of quality information in order to provide high-quality service de- 

livery. Data accuracy, timeliness, and completeness are among the primary dimensions 

of data quality that are frequently measured (Alipour & Ahmadi 2017:315). The results 

revealed dissatisfaction with the quality of data, with 25.3% of the participants express- 

ing that the system did not generate comprehensive data about the utilization of various 

maternal services. In addition, health professionals expressed inadequacies in their 

skills to generate quality data. This weakness is likely to impact the amount of data 

available for informed decision-making. 

 

Most participants acknowledged that there were guidelines that provided directives for 

data management processes. They recognized the usefulness of this legislative frame- 

work as it provided clear directives for information flow, roles and responsibilities. How- 

ever, they lamented poor implementation. What seemed to be less understood was the 

strategy for data quality control. Almost 29% said there was no strategy in place. The 

study could not identify facilities that demonstrated this lack of awareness. However, in- 

adequate data collection tools, lack of training and a weak accountability system could 

have contributed to this seemingly contradictory position. 

 

It is evident that information quality remained weak within the health sector, particularly 

at the point of care. Consequently, many managerial decisions were being made with- 

out sufficient evidence. The fragmented Health Information System also did not help the 
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situation, an observation also confirmed by the Federal Ministry of Health (FMOH), 

which acknowledged the weakness of Health Information Systems at the district and 

health facility levels. This weakness results in the reporting of poor-quality data to the 

next level (Health Information System Strategic plan 2021:19). Earlier it was reported 

that participants found data collection cumbersome, due to the use of the hybrid system. 

This calls for a meaningful framework to enhance data quality. 

 

On the positive note, the study showed that, despite the challenges outlined above, 

healthcare professionals tried their best to monitor data quality through validation tech- 

niques such as Lots Quality Assurance Sampling (LQAS). However, the most important 

requirements such as, confidence, competency and skill in data management process- 

es were found to be insufficient, due to various factors described earlier, including work- 

load, resources, and computer literacy. Also, it was evident that clinicians did not have 

strong data analysis capabilities. This function appeared to be mainly done by the HMIS 

unit. However, this study believes that healthcare professionals must be capacitated in 

all data management skills, to enhance their capacity to translate data into information 

and use it in managing maternal health services. Gebreslassie et al. (2020:32) describe 

the interdependence between quality information and decision-making, positing that 

high-quality data produced by information systems are converted into valuable infor- 

mation. This information is then employed to make informed decisions, ultimately steer- 

ing the organization towards enhanced performance and more efficient resource utiliza- 

tion. 

 

Despite the difficulties encountered in data collection and data quality, healthcare pro- 

fessionals were found to be willing to produce reliable data. Maternal department heads 

and senior healthcare professionals conducted ongoing training on the purpose of indi- 

cators, the details of data quality guideline implementations and how data should be col- 

lected and documented. However, it was apparent that those measures were not ade- 

quate. In support, Begum et al. (2020:4) indicate that strategies that help to minimize 

data errors, such as, quality checks and feedback loops need to be implemented at mul- 

tiple levels of data collection. 
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Participants suggested corrective measures such as; strong governance, setting up an 

accountability system, utilizing digital solutions, improving interoperability of Health In- 

formation Systems, periodic monitoring, verifying data quality parameters, establishing 

standards of procedures, and ongoing capacity building to strengthen the maternal 

health data processes. 

 

6.3.4 Data-driven decisions 

 
The organizational culture that promotes information use, perceptions of system quality 

and information quality are critical. When users are satisfied with the output from the 

HIS, there is a high likelihood that they will use the data (Saghaeiannejad-Isfahani, 

Jahanbakhsh, Habibi, Mirzaeian, Nasirian & Rad 2014:179). 

 

6.3.4.1 Culture of information use 

 
The study problem statement emphasized the importance of high-quality data for the 

survival of pregnant and childbearing women. These data reflect health service utiliza- 

tion and provide insight into the level of access to healthcare. As previously mentioned, 

maternal health professionals need to generate useful data that can be used to plan and 

manage maternal health services. In turn, they rely on reliable data to plan effective in- 

terventions at the client level. 

 

It was hypothesized that perceptions of system quality and information quality would 

have an impact on data-driven decisions. There were variations in how participants 

viewed service quality and data-driven decisions. A higher proportion of physicians per- 

ceived service quality and data-driven decisions (30%, n = 27, p<0.001; 47.8%, n = 43, 

p<0.05, respectively) as good compared to others. This might be due to the fact that 

physicians were found to engage in data-driven decisions more than others. Results 

from phase two showed that they made critical decisions regarding client care, referrals 

and surgery based on available patient data. It is evident that use and user satisfaction 

are determined by information quality, system quality and service quality. 
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Generally, there was a low culture of information use. However, there were some varia- 

tions. The qualitative phase showed professionals using data for clinical decisions, such 

as monitoring the rate of infections and supplies, and facility leaders who offered some 

support and encouragement for data use. Data was used to manage facility resources, 

identify gaps and set targets. However, as mentioned earlier, it was not at the desired 

level. To fully internalize the culture of information use, important determinants must be 

established, such as the level of knowledge on data management, the workload, com- 

puter skills, availability and understanding of guidelines and reporting formats. 

 

The absence of an incentive system to promote information use within their health facili- 

ty emerged as the primary concern. Consequently, the level of information use did not 

meet the anticipated standards. Only half of the participants agreed that facility leaders 

used data to predict future trends and used data for decisions, the equivalent number 

also indicated the inadequacy of multi-professionals who monitor service performance. 

They emphasized the pivotal role of skilled leadership in creating an environment that 

supports information use, motivating and supporting staff to function at their highest po- 

tential. However, it appears that adherence to the HMIS guidelines might be one of the 

solutions to provide periodic technical support in the form of mentorship, supportive su- 

pervision, coaching and timely feedback to enhance maternal health data management. 

 

A study by O’Hagan, Marx, Finnegan, Naphini, et al. (2017:377) in Malawi highlights 

that regular supervisory visits are linked to both good data quality and effective utiliza- 

tion of routine health information. As a result, these visits contribute to enhancing the 

overall performance of healthcare facilities, particularly in terms of providing quality care 

to patients. 

 

As reported earlier, this study found some weaknesses in the understanding and use of 

indicators. This is mainly an organizational and behavioural issues, which might be ad- 

dressed through strong leadership support. Williams-Roberts, Neudorf, Abonyi, Cushon 

and Muhajarine (2018:1) also found that leadership support, organizational readiness 

for implementation and commitment to an inclusive process for stakeholder engagement 

were facilitators to creating a culture of information use. 
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This study concluded that the culture of information use had to be strengthened to im- 

prove maternal healthcare delivery. To manage HMIS data skilfully, frontline healthcare 

professionals must possess the skill to conduct quality improvement initiatives whenev- 

er challenges and gaps arise. It was concerning to find about a quarter of participants 

disagreed that data-driven decisions support continuous quality improvement. This ob- 

servation is alarming and is presumed to be due to a lack of awareness. 

 

The study believes that the design of the HIS needs to include users, as this has the po- 

tential to influence the generation and use of data for local governance. The national 

HMIS should be able to support the workflow of healthcare professionals. The system 

developers need to enhance net benefits so that users can experience enhanced bene- 

fits in the future. Lippeveld (2017:339) concurs that engaging healthcare professionals 

in problem-solving and decision-making processes can have a significant impact on the 

utilization of information for maternal service delivery. 

6.3.5 User satisfaction and net benefits 

 
The findings revealed that user satisfaction and view of system net benefits is associat- 

ed with system, service, and information quality. If the quality of information generated 

from the system satisfied users, they would be able to use that data effectively. On av- 

erage, “information quality” showed a relationship with “user satisfaction and net bene- 

fits” at 26.4% (n = 67), at (p<0.0001). The association between net benefits, user satis- 

faction and the quality of the information provides a good understanding of the effec- 

tiveness of the HMIS. 

Gender had no significant influence on participants’ perceptions of the HMIS. However, 

there were slight variations in how participants viewed different domains. For instance, 

for information quality, the mean rating for males was slightly higher than the mean rat- 

ing for females. System quality: The male mean was a somewhat higher rating than the 

female mean. Service quality as compared to male, females rated service quality 

somewhat higher. The perceptions of males and females regarding data-driven deci- 

sions showed minimal variation. Male users had higher ratings in user satisfaction and 
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net benefits than female users. There were within-group variations in each group, as 

indicated by the standard deviation. These results suggest that both male and female 

users had similar perceptions of various domains of the system. 

 

The findings from Iran highlighted several dimensions, including information quality, sys- 

tem quality, system use, perceived usefulness, user characteristics, organizational 

structure, and management style, as crucial factors influencing user satisfaction with 

information systems. It suggests that a comprehensive consideration of these aspects 

during the design, development, and implementation phases of information systems in- 

creases the likelihood of user satisfaction with the HIS product. Failure to address these 

factors may result in user dissatisfaction and ineffective system utilization (Kalankesh. 

et al. 2019:1). 

 

It is evident from findings that users’ viewpoints of the country’s Health Information Sys- 

tem are critical. They need to experience the net benefits of the system to continue us- 

ing it to achieve intended outcomes. 

 

6.3.6 Recommendations by participants 

 
These recommendations form the basis of what participants believed were the facilita- 

tors of HMIS implementation or use. 

 

6.3.6.1 Digitalization of HMIS 

 
Health information systems in most LMICs lack capacity to adequately support infor- 

mation needs (Koumamba, Bisvigou, Ngoungou & Diallo 2021:1). The health sector 

needs to make efficient use of its limited resources to provide equitable and effective 

healthcare to the population. This necessitates comprehensive, information-based 

management, which is critical across the health system (Wagenaar et al. 2016:129). 

 

The results of this study reflected overburdened healthcare professionals, who seemed 

to focus more on their clinical duties than trying to understand the role of information in 

policy-making and planning. Overworked staff may commit data entry errors. The data 
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generated will affect the extent of information use and give an inaccurate representation 

of facility performance. Participants forwarded suggestions on how to improve their 

HMIS experiences. One of these recommendations was to digitalize all data manage- 

ment processes. The hybrid system had its challenges, as previously discussed. They 

acknowledged that digitalising different maternal health services will create a harmo- 

nized system that supports the integration and standardization of various digital Health 

Information Systems. This could be achieved through the design of digital technologies, 

standards, and procedures that enable HIS subsystems to be interoperable. 

 

It is essential to ensure that digital systems are operated and managed effectively to 

achieve their intended objectives. In this case, participants would need a complete, fully 

functioning electronic data-capturing system integrated into DHIS2. This would enable 

them to provide the central HMIS unit with dependable aggregate data for various ma- 

ternal health services. The advancement of Health Information has benefited much from 

harnessing the emerging technologies as a result of the increased health information 

demand by different users (Arora & Ikbal 2021:59). This upgrade to electronic data re- 

cording would require healthcare facilities to be provided with adequate computers, ad- 

equate technical infrastructure for efficient use of the HMIS. 

 

However, the study contends that for any change or migration to digital platforms to ma- 

terialize, there must be a political willingness to harness resources to ensure service, 

system and information quality as depicted in the theoretical framework that guided this 

study. Behavioural factors also need to be considered, such as attitude, motivation and 

intention to use by the users. In order to support the digitalization of services and rou- 

tine reporting, interoperability between information systems needs to be monitored, 

evaluated, and maintained. 

 

Electronic data capture has been hailed in quality improvement systems. Bhattacharya, 

Umar, Audu, Allen, Schellenberg & Marchant (2019:2) demonstrate its significant poten- 

tial for effectively monitoring maternal and neonatal health through DHIS2. However, to 

optimize the use of healthcare data, coordinated activity at all levels of the health sys- 

tem is necessary. 
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6.3.6.2 Capacity building for healthcare professionals 

 
Skilled healthcare professionals are critical to meeting the demands of various services 

within maternal healthcare, especially in essential HMIS tasks. Nurses and midwives, as 

the main generators of data, need specialized HIS skills. The system's design should be 

user-friendly; data collection tools should be easy to use, especially for clinicians al- 

ready facing high volumes of work. As described earlier, the result of this study revealed 

that, due to a lack of ongoing capacity building and technical support, maternal 

healthcare professionals did not feel competent in generating useful HMIS data. The 

combined challenges could lead to a decline in the standard of maternal healthcare, low 

patient satisfaction, low data-driven decision-making, and user confidence in the use of 

HMIS. 

 

Evidence showed that nurses and midwives collected data and compiled monthly re- 

ports, and all data elements were submitted to the central HMIS unit for data entry and 

analysis using DHIS2. This practice appeared to limit the development of nurses' data 

analysis skills. 

 

Capacity-building programmes need to equip healthcare professionals with the appro- 

priate skill mix. There must be concerted efforts to strengthen the HIS health workforce 

structure at all levels and to adopt motivation and retention mechanisms. Continuous 

capacity building should focus on modalities such as training, mentorship, supervision, 

experience sharing and knowledge management practices (Belay, Mohammedsanni, 

Gebeyehu, Alemu, et al. 2022:6). Continuous training is regarded by Nicol et al. 

(2017:36) as critical in creating awareness, changing attitudes and enhancing data 

management skills. 

 

In support, most studies conducted in Sub-Saharan Africa indicate that interventions 

combining technological enhancements, capacity-building initiatives, data quality as- 

sessments, and feedback systems have proven effective in enhancing data quality. 

Moreover, interventions that promote data availability alongside technological en- 
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hancements have contributed to increased data utilization for planning purposes across 

all levels (Lemma, Janson, Persson, Wickremasinghe & Kallestal 2020:1). 

 

Capacity building helps improve an organization’s performance by identifying and tar- 

geting gaps to increase functionality and create greater stability. While organizations 

engage in a variety of capacity-building efforts, they frequently encounter difficulties 

when trying to develop their data capacity. 

 

This study believes that the health facilities in Addis Ababa have the potential to en- 

hance the culture of information use, as the country has a robust HIS regulatory frame- 

work. Policymakers and managers need to adopt the user-centric HIS models and elicit 

users' views to improve the design and implementation. Evidence-based decision- 

making, through regular capacity building have been demonstrated to establish a robust 

Health Management Information System that can leverage data at the health service 

delivery point of care (Karvande et al. 2016:4). 

 

6.3.6.3 Strengthen Leadership and governance 

 
Leadership is essential to improve data management. The major goal of leadership and 

governance is to ensure that the circumstances necessary for the Health Information 

System to operate effectively are met, specifically through a standard of procedure im- 

plementation. Findings showed a gap in HIS leadership in supporting the culture of in- 

formation use. HIS leadership is viewed as an enabler. Participants suggested that 

skilled leaders were essential to motivate and support staff to work to function at their 

highest potential. The study believes that committed leadership has a significant role in 

establishing an organizational process for implementation and monitoring the achieve- 

ment of objectives. 

 

In institutions where managers closely support data management, there is likely a likeli- 

hood of successful implementation of HIS (Laukka, et al. 2020:1). Coordinated mentor- 

ship, coaching, facilitated learning, collaboration, and benchmarking are needed to en- 

hance the implementation of the HMIS. The establishment of an integrated Health In- 
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formation System (HIS) necessitates continuous, high-level attention to strong HIS gov- 

ernance, the enhancement of data management capabilities, the promotion of infor- 

mation utilization, and a resolute commitment to change demonstrated by leadership 

across all levels of the healthcare system (Tull 2018:11). 

 

Therefore, based on the evidence from this study, the development and/or revision of 

HIS policy, strategies, legislation, and regulatory documents need to focus on enhanc- 

ing the functionality of the health system, formulating standards, integration of existing 

parallel systems, and data quality. Additionally, emphasis should be on enhancing 

stakeholder engagement and harmonization and developing, revising, finalising, and 

supporting the HIS governance framework at the national and regional levels. All these 

efforts would guarantee a cohesive implementation of HIS, inclusive and well- 

coordinated participation of all HIS stakeholders, and well-defined roles and responsi- 

bilities. 

 

Sahay, Rashidian and Doctor (2019:4) demonstrated that to improve health information, 

a strategy was needed which included enabling stakeholder participation and consulta- 

tion, making sure the right infrastructure is in place, making sure the proper DHIS2 con- 

figurations are in place, facilitating the development of comprehensive capacity-building 

networks and planning and evaluating the system. 

 

The Ethiopian Ministry of Health has also acknowledged the need for reinforcing data- 

driven decision-making processes. This recognition is reflected in the five-year health 

sector transformation plan, which emphasizes the timely dissemination of information 

and its utilization for strategic decision-making across all levels of the health system. 

The plan underscores the importance enhancing knowledge management, and building 

capacity to leverage information for actionable insights at every level of the healthcare 

system (Health Sector Transformation Plan II 2020:33). 
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6.4 SUMMARY 

 

The chapter discussed the new insights that emerged from the combine data sets. 

These insights are viewed as the final findings of this mixed methods study. Relevant 

literature supporting the findings was also presented. Gaps were identified in various 

practices including the data management processes. Chapter 7 presents the develop- 

ment and validation of strategies to improve maternal HMIS data management. 
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CHAPTER SEVEN: DEVELOPMENT AND VALIDATION 

OF STRATEGIES TO IMPROVE MATERNAL HMIS DA- 

TA MANAGEMENT 

 
7.1 INTRODUCTION 

 

Chapter 6 discussed the processes adopted to integrate and interpret both quantitative 

and qualitative findings. This chapter outlines the strategies proposed to enhance ma- 

ternal HMIS data management in Addis Ababa. It also provides an overview of evidence 

derived from the integrated findings. Subsequently, it describes the validation process, 

and lastly, the detailed description of the strategies. 

 
7.2 DEVELOPMENT AND VALIDATION OF STRATEGIES 

 

The strategies were derived from evidence synthesized from the integrated findings, 

supplemented by a thorough review of existing literature, including expert opinion (see 

Annexure K) and the study supervisor to validate the strategies (see Figure 7.1). 
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Figure 7.1: Procedure for development and validation of the strategies 

 
7.2.1 Summary of evidence from integrated findings 

 
The study identified a gap in HMIS design and data management that was not ade- 

quately supported. There was also a gap in capacity building for healthcare profession- 

Evidence from inte- 
grated findings Step 

1 

Phase 

1 and 2 

Literature re- 

view 

Identified interven- 

tion areas to be in- 

cluded in the strate- 

gy 

Step 

2 

Step 

Draft Strategies Strategy develop- 

ment process 

3 

Phase 

3 

Validation pro- 

cess/Expert review 

Final Strategies Step 

4 

 
DEVELOPMENT AND VALIDATION OF STRATEGIES 



212  

als on HMIS indicators, data elements, data collection tools and data management. 

Moreover, there was inadequate supportive supervision and feedback from the HMIS 

officers and a lack of resources for data management. There were also challenges in 

infrastructure, interoperability, sub-standardized HMIS, and weak monitoring and evalu- 

ation systems. In addition, there were challenges with the timeliness of data being gen- 

erated, which could contribute to poor data quality. Healthcare professionals further 

lacked comprehensive skills in processing maternal health data, specifically in the anal- 

ysis, interpretation, and use of data for informed decision-making. Furthermore, staff in- 

vested most of the time in clinical patient care rather than documenting what they had 

done. The culture of information use was low. The sharing of maternal health data was 

also a challenge. Healthcare professionals were not involved in the problem-solving and 

decision-making process, and there was no incentive system for information use in their 

healthcare facility. Furthermore, healthcare facility leaders did not sufficiently promote 

an information-use culture. There was also a problem of ensuring accountability at the 

first level of care. 

 

7.2.2 Intervention areas to be included in the strategy 

 
Table 7.1 presents the identified intervention areas according to the reformulated DeLo- 

ne and McLean Information System Success Model and the possible strategies required 

to improve maternal HMIS data management. 

 

Table 7.1: Intervention areas and possible strategies 

 

Identified intervention areas Possible strategies 

System quality interventions. Strengthening routine data management. 

 
 

Service quality interventions. 

Reinforcing ICT infrastructure. 

Improving technical support and digitalization 
of HMIS. 

Strengthen HMIS capacity building for 
healthcare professionals. 
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Information quality interventions. Improving routine data quality. 

 

 
Data-driven decision-making inter- 
ventions. 

Strengthening monitoring and evaluations. 

Strengthening leadership and governance. 

Strengthen the culture of information use. 

 
 

 

The intervention areas centre around system quality, service quality, information quality 

and data-driven decision-making. 

 

System quality interventions involve enabling an HMIS system redesign by improving 

the data management process to generate quality data from the system, supporting the 

data collection process, simplifying and modifying the interoperability of systems and 

the HMIS infrastructure, and periodic capacity building. 

 

The service quality interventions consist of interventions that address technical support, 

networking and the culture of health information use. This would require regular sup- 

portive supervision and feedback, information technology expert support on technologi- 

cal aspects, continuous capacity building on the HMIS indicators, data elements and 

data collection and reporting tools and strengthening monitoring and evaluation. 

 

The information quality involves interventions that improve the Health Information Sys- 

tem output, such as correctness, usefulness and timeliness of maternal health infor- 

mation, establishing appropriate processes, designing quality improvement projects, 

monitoring adherence to different guidelines and a standard of procedure related to the 

HMIS, and capacitating staff on data management activities. 

 

Belay et al. (2022:1) agree that data-driven decision-making involves interventions that 

improve the availability of quality data and use of routine health data for management. 
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7.2.3 The strategy development process 

 
The purpose of of validating the strategies was to secure consensus among experts re- 

garding the appropriateness and effectiveness of the proposed strategies for the in- 

tended context. The validation process employed a two-round modified Delphi tech- 

nique. 

 
 
 

7.2.3.1 Preliminary phase 

 
This stage began with identifying senior experts such as those working in public health, 

monitoring and evaluation, health informatics, senior midwives, nurses and physicians 

from the Addis Ababa City Administration health bureau, healthcare facility, the National 

Ministry of Health, the local university and non-governmental organizations supporting 

the HMIS system. Potential experts were defined as those with sufficient knowledge 

about the healthcare information system to be considered participants. The require- 

ments included a minimum of a bachelor’s degree, at least three years of relevant job 

experience, and the capacity to influence policy. Twelve senior experts were purposively 

recruited in accordance with the aforementioned inclusion criteria. Therefore, the sam- 

ple was chosen based on their expertise and ability to respond to the clearly defined 

proposed strategy rather than their general population representation (Avella 2016:306). 

Participants institutional affiliation and demographic information (see Table 7.2). 
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Table 7.2: Position of experts and demographic information 

 
No Gender Age 

range 

Highest level 

of education 

Organizational/ De- 

partment 

Position Years of 

experience 

in the 

position 

1 Male 50-59 Master’s de- 

gree 

Ethiopia Ministry of 

Health 

Senior Health Information 

System and Monitoring & 

Evaluation Expert 

15 Years 

2 Male 30-39 Master’s de- 

gree 

Ethiopia Ministry of 

Health 

Monitoring and evaluation 

officer 

7 Years 

3 Female 40-49 Master’s de- 

gree 

Addis Ababa City 

Administration Health 

Bureau 

Healthcare quality expert 10 Years 

4 Male 40-49 Bachelor’s 

degree 

Addis Ababa City 

Administration Health 

Bureau 

Quality Unit Team Leader 5 Years 

5 Male 40-49 Master’s de- 

gree 

Addis Ababa City 

Administration Health 

Bureau 

Monitoring & Evaluation 

Officer 

8 Years 

6 Male 30-39 Master’s de- 

gree 

Public hospitals in 

Addis Ababa 

Quality Improvement Of- 

ficer 

6 Years 

7 Male 40-49 Master’s de- 

gree 

Public hospitals in 

Addis Ababa 

Quality Improvement Of- 

ficer 

7 Years 
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8 Male 40-49 Doctoral De- 

gree 

University (Academ- 

ia) 

Researcher, Epidemiolo- 

gist and Health Informat- 

ics 

10 Years 

9 Female 30-39 Master’s de- 

gree 

Non-Governmental 

Organization (NGO) 

EMR Implementation Co- 

ordinator-Consultant 

7 Years 

10 Male 40-49 Master’s de- 

gree 

Non-Governmental 

Organization (NGO) 

Lead for HIS and Data 

use 

8 Years 

 
 

 

Round one: The package containing the strategy validation checklist (Annexure K), in- 

formation leaflet (Annexure I) and consent form (Annexure J), was shared with the ex- 

perts. Likert-scale questions were used for experts to rate their level of agreement and 

disagreement with each strategic action and activity. The scoring for the Likert scale 

was based on a four-point scale, namely, 1–strongly agree, 2–agree, 3–disagree, and 

4–strongly disagree. The strategies were emailed to the 12 experts and 10 responded. 
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Table 7.3: Feedback from experts 

 
Strategy Expected out- 

come 
Actions Activities Responsible 

unit/person 
Time 
frame 

Level of agreement 

%SA %A %D %SD %TA 

1. Strengthen 
routine data 
management 

Improved rou- 
tine data man- 
agement and 
implementation 
of HMIS 

Design strong 
routine data 
management 
including stand- 
ards. 

Review HMIS imple- 
mentation in 
healthcare facilities 
and provide uniform 
services. 

National, City 
administration, 
Hospitals and 
NGOs 

Annually 70% 20% 0% 10% 90% 

Standardize core ma- 
ternal health indicators 
and data elements. 

National, City 
administration, 
Hospitals and 
NGOs 

Annually 80% 20% 0% 0% 100% 

Standardize HMIS da- 
ta collection, reporting 
tools and standard of 
procedures. 

National, City 
administration, 
Hospitals and 
NGOs 

Annually 100%  0% 0% 100% 

Design regular sup- 
portive supervision, 
mentorship and feed- 
back system for the 
maternal health de- 
partment. 

National, City 
administration, 
Hospitals and 
NGOs 

Annually 80% 20% 0% 0% 100% 

2. Reinforce 
ICT infrastruc- 
ture 

Improved ICT 
infrastructure 

Expand ICT in- 
frastructure. 

Computers and other 
ICT resources are 
available. 

National, City 
administration, 
Hospitals, 
NGOs 

Bi- 
annual 

80% 20% 0% 0% 100% 

Ensure the availability 
of net- 
works/connectivity at 
each department. 

National, City 
administration, 
Hospitals, 
NGOs 

Bi- 
annual 

90% 10% 0% 0% 100% 

Upgrade the data cen- 
tre to accommodate 

National, City 
administration, 

Bi- 
annual 

60% 30% 10% 0% 90% 
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Strategy Expected out- 

come 
Actions Activities Responsible 

unit/person 
Time 
frame 

Level of agreement 

%SA %A %D %SD %TA 

   the growing demand 
for routine health data. 

Hospitals, 
NGOs 

      

Check standard data 
management tools and 
HMIS office supplies 
are available in all 
healthcare facilities. 

National, City 
administration, 
Hospitals, 
NGOs 

Quarterly 90% 10% 0% 0% 100% 

3. Improve 
technical 
support and 
digitalization 
of HMIS 

Improved tech- 
nical support 
and digitaliza- 
tion of HMIS 

Strengthen tech- 
nical support and 
digitalization of 
HMIS at all ser- 
vice area 

Integrate disparate 
systems (stand-alone 
digital health solutions 
with EMR core sys- 
tems). 

National, City 
administration, 
Hospitals, 
NGOs, Univer- 
sity 

Annually 70% 20% 10% 0% 90% 

Develop an electronic 
Laboratory Information 
System. 

National, City 
administration, 
Hospitals, 
NGOs, Univer- 
sity 

Annually 90% 10% 0% 0% 100% 

Establish electronic 
auditable Pharmaceu- 
tical Transaction Sys- 
tem. 

National, City 
administration, 
Hospitals, 
NGOs, Univer- 
sity 

Annually 80% 0% 20% 0% 80% 

Examine District 
Health Information 
System (DHIS2) to 
support planning, mon- 
itoring, and decision- 
making 

National, City 
administration, 
Hospitals, 
NGOs, Univer- 
sity 

Annually 80% 20% 0% 0% 100% 

Integrate DHIS2 with 
other systems. 

National, City 
administration, 
Hospitals, 
NGOs, Univer- 
sity 

Annually 90% 10% 0% 0% 100% 

Implement interopera- National, City Annually 70% 30% 0% 0% 100% 
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Strategy Expected out- 

come 
Actions Activities Responsible 

unit/person 
Time 
frame 

Level of agreement 

%SA %A %D %SD %TA 

   bility to facilitate data 
sharing between ex- 
ternal systems and 
facility digital health 
solutions. 

administration, 
Hospitals, 
NGOs, Univer- 
sity 

      

4.Strengthen 
HMIS capaci- 
ty building for 
healthcare 
professionals 

Improved com- 
petency in ma- 
ternal HMIS 
data manage- 
ment 

Ensure the ma- 
ternal healthcare 
professionals’ 
workforce has 
skills and 
knowledge to 
fully utilize HMIS 
and data man- 
agement 

Revise and update 
HMIS indicators train- 
ing curriculum/module 
for in -service. 

National, City 
administration, 
Hospitals, 
NGOs, Univer- 
sity 

Annually 50% 40% 10% 0% 90% 

Streamline data man- 
agement processes 
and present to mater- 
nal health profession- 
als. 

National, City 
administration, 
Hospitals, 
NGOs, Univer- 
sity 

Annually 60% 40% 0% 0% 100% 

Initiate Continuous 
Professional Devel- 
opment (CPD) on 
HMIS and data man- 
agement. 

National, City 
administration, 
Hospitals, 
NGOs, Univer- 
sity 

Quarterly 90% 10% 0% 0% 100% 

Design mechanisms to 
improve digital litera- 
cy/e-learning for 
healthcare profession- 
als. 

National, City 
administration, 
Hospitals, 
NGOs, Univer- 
sity 

Quarterly 90% 0% 10% 0% 90% 

Enhance supervision 
and mentorship initia- 
tives at all levels. 

National, City 
administration, 
Hospitals, 
NGOs, Univer- 
sity 

Quarterly 90% 10% 0% 0% 100% 

5.Improve 
routine data 
quality 

Improved data 
quality and sup- 
port decision- 
making 

Enhance Data 
quality improve- 
ment interven- 
tions 

Improve comprehen- 
sive implementation of 
data quality assurance 
mechanisms such as 
(LQAS, RDQA). 

National, City 
administration, 
Hospitals, 
NGOs, Univer- 
sity 

Quarterly 100% 0% 0% 0% 100% 
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Strategy Expected out- 

come 
Actions Activities Responsible 

unit/person 
Time 
frame 

Level of agreement 

%SA %A %D %SD %TA 

   Enhance data quality 
assessment and feed- 
back mechanisms. 

National, City 
administration, 
Hospitals, 
NGOs, Univer- 
sity 

Quarterly 100% 0% 0% 0% 100% 

Establish capacity 
building for healthcare 
professionals on quali- 
ty assurance tech- 
niques. 

National, City 
administration, 
Hospitals, 
NGOs, Univer- 
sity 

Quarterly 80% 20% 0% 0% 100% 

6. Strengthen 
monitoring 
and evalua- 
tions 

Improved moni- 
toring and eval- 
uations to 
strengthen 
HMIS 

Establish moni- 
toring and evalu- 
ation at the point 
of entry 

Formulate the Stand- 
ard Operating Proce- 
dure for Data Man- 
agement and Support 
Services. 

City admin- 
istration, Hos- 
pitals, NGOs, 
University 

Quarterly 90% 10% 0% 0% 100% 

Use the standardized 
checklists on supervi- 
sory visits. 

City admin- 
istration, Hos- 
pitals, NGOs, 
University 

Quarterly 90% 10% 0% 0% 100% 

Monitor the functionali- 
ty of performance 
monitoring team 
(PMT). 

City admin- 
istration, Hos- 
pitals, NGOs, 
University 

Quarterly 90% 10% 0% 0% 100% 

Develop a framework 
for feedback on visits. 

City admin- 
istration, Hos- 
pitals, NGOs, 
University 

Quarterly 100% 0% 0% 0% 100% 

Conduct review meet- 
ings and include all 
staff. 

City admin- 
istration, Hos- 
pitals, NGOs, 
University 

Bi- 
annual 

70% 30% 0% 0% 100% 

Disseminate HMIS 
Information. 

National, City 
administration, 
Hospitals, 
NGOs, Univer- 

Quarterly 100% 0% 0% 0% 100% 
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Strategy Expected out- 

come 
Actions Activities Responsible 

unit/person 
Time 
frame 

Level of agreement 

%SA %A %D %SD %TA 

    sity       

7. Strengthen 
leadership 
and govern- 
ance 

Improved lead- 
ership and gov- 
ernance in sup- 
port of HMIS 

Ensure function- 
ality of leader- 
ship and govern- 
ance to support 
HMIS implemen- 
tation 

Provide due attention 
to departmental level 
while designing HMIS 
governance at all lev- 
els. 

National, City 
administration, 
Hospitals, 
NGOs, Univer- 
sity 

Quarterly 90% 10% 0% 0% 100% 

Develop formal moni- 
toring and support to 
build capacity. 

National, City 
administration, 
Hospitals, 
NGOs, Univer- 
sity 

Quarterly 90% 10% 0% 0% 100% 

Establish accountabil- 
ity framework. 

National, City 
administration, 
Hospitals, 
NGOs, Univer- 
sity 

Bi- 
annually 

100% 0% 0% 0% 100% 

Design and implement 
healthcare profession- 
als’ retention and moti- 
vation mechanism. 

National, City 
administration, 
Hospitals, 
NGOs, Univer- 
sity 

Bi- 
annually 

80% 20% 0% 0% 100% 

8.Strengthen 
the culture of 
information 
use 

Improved cul- 
ture of infor- 
mation use and 
use data for 
informed deci- 
sion-making 

Ascertain the 
necessary skills 
for HMIS data 
management 

Involve academic insti- 
tutions to support 
HMIS capacity building 

National, City 
administration, 
Hospitals, 
NGOs, Univer- 
sity 

Annually 90% 10% 0% 0% 100% 

Optimise the utilisation 
of various platforms for 
information dissemina- 
tion. 

National, City 
administration, 
Hospitals, 
NGOs, Univer- 
sity 

Annually 80% 20% 0% 0% 100% 
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Strategy Expected out- 

come 
Actions Activities Responsible 

unit/person 
Time 
frame 

Level of agreement 

%SA %A %D %SD %TA 

   Design HMIS 
Knowledge Manage- 
ment system. 

National, City 
administration, 
Hospitals, 
NGOs, Univer- 
sity 

Annually 80% 10% 0% 10% 90% 

Develop learning and 
knowledge manage- 
ment system at na- 
tional, subnational lev- 
els and healthcare fa- 
cility levels. 

National, City 
administration, 
Hospitals, 
NGOs, Univer- 
sity 

Annually 90% 10% 0% 0% 100% 

 

Encourage the docu- 
mentation of best prac- 
tices and lessons 
learnt. 

National, City 
administration, 
Hospitals, 
NGOs, Univer- 
sity 

Annually 70% 30% 0% 0% 100% 

Verify there is a func- 
tional coordination 
mechanism for in- 
formed decision- 
making. 

National, City 
administration, 
Hospitals, 
NGOs, Univer- 
sity 

Annually 90% 10% 0% 0% 100% 
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Table 7.3 reflects the level of agreement obtained for each strategic action and activity. 

The level of agreement is reflected in percentages, abbreviated as percentage strongly 

agree (% SA), percentage agree (% A), percentage disagree (% D), percentage strongly 

disagree (% SD), and percentage total agreeable (% TA). While there is no agreed-upon 

threshold for the goal percentage agreement, the research indicates that a summative 

score of 80% or higher on "agree" and "strongly agree" is considered appropriate (Nie- 

derberger & Renn 2023:173). 

 

On average, the level of agreement across all strategies was above 80%, which was 

deemed acceptable. 

Comments from experts: 

 
In Annexure K (Strategies validation), participants provided some feedback in general, 

as well as specific for the selected strategy, for instance: 

o Engage and collaborate with the private health sector in digitalizing health infor- 

mation systems under Strategy no 3. 

o Monitor the implementation of accountability framework on data management 

and information use and monitor the impact of HMIS data use on improving ma- 

ternal health performances under Strategy no 6. 

o Redundant activities such as strengthening the Performance Monitoring Team 

(PMT) functions at all levels and strengthening the HMIS Knowledge Manage- 

ment system to be excluded from the final strategies. 

o Is it possible to revise and update HMIS indicators training curriculum/module 

annually? 

 

The comments from the experts necessitate a refinement of the strategies. 
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In Round Two, the researcher consolidated the results of round one and considered 

key comments during the finalization of the strategies. Key issues including: clear ex- 

planation of the scope and responsible teams, feasibility and data quality were empha- 

sized. The final strategies were sent to the experts for validation and all responded. Cri- 

teria (Annexure L) was designed and employed to explicitly rate their agreement as: 1- 

strongly endorsed, 2- moderately endorsed and 3- minimally endorsed (Naisola-Ruiter 

2022:94; Sekayi & Kennedy 2017:2761). The objective was to ascertain the degree of 

support for the final strategies. 

 

Table 7.4 Final Strategy endorsement 
 

S.N Proposed strategy to im- 
prove maternal HMIS 

data management 

Level of endorsement  
 

Total partici- 
pants 

Strongly endorsed Moderately en- 
dorsed 

Minimally 
endorsed 

1. Strengthening routine 
data management 

Strongly endorsed 
(9 participant) 

Moderately en- 
dorsed 
(1 participant) 

 10 

2. Reinforce ICT infrastruc- 
ture 

Strongly endorsed 
(10 participant) 

  10 

3. Improving technical sup- 
port and digitalization of 
HMIS 

Strongly endorsed 
(8 participant) 

Moderately en- 
dorsed (2 partic- 
ipant) 

 10 

4. Strengthen HMIS capaci- 
ty building for healthcare 
professionals 

Strongly endorsed 
(7 participant) 

Moderately en- 
dorsed (3 partic- 
ipant) 

 10 

5. Improve routine data 
quality 

Strongly endorsed 
(8 participant) 

Moderately en- 
dorsed 
(2 participant) 

 10 

6. Strengthening monitoring 
and evaluations 

Strongly endorsed 
(10 participant) 

  10 

7. Strengthening leadership 
and governance 

Strongly endorsed 
(8 participant) 

Moderately en- 
dorsed (2 partic- 
ipant) 

 10 

8. Strengthen the culture of 
information use 

Strongly endorsed 
(10 participant) 

  10 
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All 10 experts participated in this round. Nearly 100% (n=10) either strongly or moder- 

ately endorsed the proposed strategy. 

 

Table 7.4 shows that around 90% (n=9) of the participants strongly endorsed and 10% 

(n=1) moderately endorsed strengthening routine data management strategy. Reinforce 

ICT infrastructure strategy received strong endorsements from 100% (n=10) of partici- 

pants. Approximately 80% (n=8) of the participants strongly endorsed improving tech- 

nical support and digitalization of HMIS strategy, whereas 20% (n=2) moderately en- 

dorsed. Around 70% (n=7) of the participants strongly endorsed strengthening HMIS 

capacity building for healthcare professionals’, where as 30% (n=3) moderately en- 

dorsed. About 80% (n=8) strongly endorsed improving routine data quality of HMIS, 

while 20% (n=2) moderately endorsed. 100% (n=10) of the participants strongly en- 

dorsed strengthening monitoring and evaluation. Approximately 80% (n=8) strongly en- 

dorsed strengthening leadership and governance strategy, whereas 20% (n=2) moder- 

ately endorsed. Strengthen the culture of information use received strong endorsement 

from 100% (n=10) of the participants. 

 

 
The study accepted this level of consensus as the final validation of the proposed strat- 

egies. 

 
7.3 DESCRIPTION OF FINAL STRATEGIES 

 

The ultimate goal of developing an action plan to improve maternal HMIS data man- 

agement in Addis Ababa public hospitals is to facilitate the generation of high-quality 

maternal health information that is continuously used for decision-making. 

 

7.3.1 Rationale for the strategies 

 
The rationale for developing the strategies was to develop remedial actions to address 

the identified gaps in maternal HMIS data management, as highlighted in the previous 

chapter. The gaps were mainly related to HMIS design, data management processes, 
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system interoperability and infrastructure, lack of supportive supervision and feedback, 

data quality problems, lack of capacity building and the culture of information use. The 

researcher believes that strategies would enhance the utilization of HMIS for data- 

driven decisions in maternal healthcare. The healthcare professionals involved in ma- 

ternal healthcare services would benefit from obtaining guidance on appropriate data 

management processes, ensuring data quality, and making evidence-based decisions. 

 

7.3.2 Scope of the strategies 

 
The proposed strategies are to be applied in healthcare facilities such as public hospi- 

tals in Addis Ababa. Although the strategies are primarily designed for public hospitals in 

Addis Ababa, they also apply to other public hospitals in the country with a similar con- 

text. 

 

7.3.3 Key Results Areas (KRAs) 

 
Table 7.5 provides a structured overview of these KRAs, strategies, and their expected 

outcomes. 

 

Table 7.5: List of KRAs and the corresponding strategic objectives 

 
KRAs Strategies Expected outcome 

1. Generating ac- 

curate, com- 

plete and time- 

ly maternal 

health data and 

enhancing in- 

formation use 

1. Strengthening routine data 

management 

Improved routine data man- 

agement and implementation 

of HMIS 

2. Reinforce ICT infrastruc- 

ture 

Improved ICT infrastructure 

3. Improving technical sup- 

port and digitalization of 

HMIS 

Improved technical support 

and digitalization of HMIS 

4. Strengthen HMIS capacity 

building for healthcare 

professionals 

Improved competency in ma- 

ternal HMIS data management 

2. Using maternal 

health indica- 

tors and data 

5. Improve routine data 

quality 

Improved data quality and 

support decision-making 

6. Strengthening monitoring Improved monitoring and 
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 elements for 

informed deci- 

sion-making 

and improving 

the quality of 

maternal 

healthcare de- 

livery 

 and evaluations evaluations to strengthen 

HMIS 

7. Strengthening leadership 

and governance 

Improved leadership and gov- 

ernance in support of HMIS 

8. Strengthen the culture of 

information use 

Improved culture of infor- 

mation use and use data for 

informed decision-making 

 
 

 

Discussion of the strategies 

 
7.3.3.1 KRA 1: Generating accurate, complete and timely maternal health data 

and enhancing information use 

 

The goal of KRA One is to improve the accuracy, completeness and timeliness of ma- 

ternal healthcare data and enhancing the culture of information use. This KRA can be 

achieved through the implementation of the following strategies: 

 

7.3.3.1.1 Strategy No. 1: Strengthening routine data management 

 
Ensuring data quality to facilitate data use for proper decision-making is crucial to 

strengthening routine data management. Adequate logistical supplies, standardization 

of indicators, and recording and reporting tools are required for implementing HMIS. In 

addition, it emphasizes maintaining uniformity and conducting ongoing and/or periodic 

data quality monitoring using various methodologies. At the community, administrative, 

and healthcare facility levels, data quality could be monitored using various metrics and 

evaluation instruments. 

 

It is anticipated that increased data quality will boost user confidence and eventually re- 

sult in improved service delivery access and quality (Lemma et al. 2020:1). 

 Strategic action No 1.1: Design strong routine data management and standards
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The key findings showed the influence of various factors on the management of mater- 

nal healthcare data. Significantly, the study highlighted the significant impact of infor- 

mation, system, and service quality on data-driven decision-making. More specifically, 

the combined study findings from the two data sets demonstrated that there is more fo- 

cus on clinical care and low commitment to data managing and reporting requirements. 

A significant amount of unprocessed data generated by nurses and midwives and poor 

data quality monitoring practices were some of the challenges. These findings reveal 

deficiencies in routine health information practices within health facilities, emphasizing 

the need for targeted improvements in data management processes. 

 

Ndabarora, Chipps and Uys (2014:21) found that high-quality and well-managed data is 

a critical requirement for policymakers, managers, and leaders who routinely need to 

make decisions based on evidence. These issues differ greatly in size, depth, and 

breadth from one country to the others, but developing nations like Ethiopia undoubtedly 

face greater, deeper, and more complicated challenges than other nations in the con- 

sistent practice of data management. Therefore, the strategy proposes that by conduct- 

ing data review meetings and providing feedback, a platform for sharing data and foster- 

ing learning among healthcare professionals and leadership from various facilities will 

be established. Through these meetings, facilities would be empowered to assess their 

data quality status and make informed decisions to enhance the quality of maternal 

healthcare data. 

 

Finally, periodic routine data management and adherence to standards must be main- 

tained by standardizing key maternal healthcare indicators and data elements. This in- 

volves aligning HMIS data collection, reporting tools, and standard operating proce- 

dures. Additionally, conducting quarterly supportive supervision, mentorship, and feed- 

back for the maternal health department is essential. 

 

7.3.3.1.2 Strategy No 2: Reinforce ICT infrastructure 

 

Strengthening the HMIS system and infrastructure is pivotal for advancing the Health 

Information System. This would involve the establishment and governance of diverse 
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digital health technologies and related infrastructures essential for the operationalization 

and management of the health system. Asah and Saebo (2017:114) argue that the ICT 

infrastructure, which comprises physical and virtual resources dedicated to facilitating 

the flow, storage, processing, and analysis of healthcare data, constitutes the founda- 

tional framework for Health Information Systems. This infrastructure must be developed 

at the national and sub-national levels and decentralized in order to support healthcare 

facilities 

 Strategic action No. 2.1: Expand ICT infrastructure

The advancements in information and communication technology (ICT) have provided 

both opportunities and challenges for low and middle-income countries as they seek to 

strengthen their HMIS. These countries must navigate the challenges and capitalize on 

the opportunities presented by globalization. The majority of healthcare professionals 

and healthcare facilities in remote or rural locations have been disproportionately ex- 

cluded from digital advancement, primarily due to the limited economic and communica- 

tion infrastructure that restrict these developments to national and regional levels. As a 

result, LMICs are required to address challenges to sustainability of Health Information 

Systems (Shao, Fan, Huang & Chen 2022:1). 

 

The findings revealed challenges within HMIS infrastructure, particularly pertaining to 

ICT resources and HMIS office supply, which hindered data management tasks. To ad- 

dress these challenges, it is recommended that HMIS infrastructure be improved by en- 

suring the availability of essential ICT resources such as computers, internet connectivi- 

ty, and related resources in all units. This includes upgrading the data centre and pro- 

vide standard and adequate data management tools in healthcare facilities. 

 

7.3.3.1.3 Strategy No. 3: Improving technical support and digitalization of HMIS 

 
Enhancing technical support and promoting the digitization of HMIS are pivotal in im- 

plementing digital solutions. While healthcare facilities have already realized some ben- 

efits from digital solutions, there remains a pressing need to leverage rapidly evolving 
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technologies to meet stakeholder demand for enhanced access to quality data and the 

use of information for decision-making. 

 

Various digital solutions pertaining to priority health information subsystems should be 

designed, modified, tested, and scaled. A unified framework facilitates the integration 

and standardization of digital Health Information Systems by developing digital technol- 

ogies, protocols, and standards that ensure interoperability among various HIS subsys- 

tems (Ibeneme, Karamagi, Muneene, Goswam, Chisaka & Okeibunor 2022:1). 

 Strategic action No 3.1: Strengthen technical support and digitalization of HMIS

Achieving interoperability between Health Information Systems necessitates the imple- 

mentation of several key strategies, including enhancement and digitalization of ser- 

vices, routine reporting, the development of health data standards, and upgrades to in- 

frastructure and facilities. Furthermore, ongoing monitoring, evaluation and mainte- 

nance are imperative to ensure sustained Interoperability between these systems over 

time. In support, the digitalization of Maternal and Child Health services in Indonesia 

showed the capability to enhance the continuum of care. Nevertheless, several facilitat- 

ing elements must be put in place to ensure the interoperability of different 

systems(Lazuardi, Sanjaya, Ali, Siahaan, Achmad & Wulandari 2021:317). 

 

A study conducted in Tanzania focusing on enhancing Health Information Systems high- 

lighted that effective coordination of efforts and resources aimed at supporting the HMIS 

ecosystem could mitigate fragmentation. Furthermore, mobilizing resources both do- 

mestically and internationally is necessary to ensure a smooth integration and interop- 

erability process (Kuwawenaruwa, Mollel, Machonchoryo, Margini, Jaribu & Binyaruka 

2023:1). 

 

The strategies acknowledge that strengthening health information dissemination and 

digitalizing all service areas are very important milestones in improving data manage- 

ment activities. Hence, all the key stakeholders mentioned in the responsibility section 

must consistently and collaboratively execute the activities. To achieve this goal, it’s vital 

to establish interoperability to facilitate data sharing between external systems and facil- 
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ity digital health solutions. Additionally, strengthen District Health Information System 

(DHIS2) to support planning, monitoring, and decision-making. Furthermore, integrate 

disparate systems (stand-alone digital health solutions with EMR core systems) to pro- 

vide comprehensive services and seamlessly integrate with other systems. 

 

The strategies recognize the importance of enhancing health information dissemination 

in advancing data management activities while integrating all other systems such as 

electronic laboratory information system and establishing electronic auditable pharma- 

ceutical transaction with other systems. 

 

7.3.3.1.4 Strategy No 4: Strengthen HMIS capacity building for healthcare profession- 

als 

 

The goal of building HMIS capacity for healthcare professionals is to provide the work- 

force with the right combination of skills and competency in adequate numbers. It in- 

volves implementing appropriate in-service training programs that meet the health sys- 

tem's needs, strengthening the HIS health workforce structure at all levels, facilitating 

continuous capacity-building processes, and improving motivation and retention mech- 

anisms. Capacity building should include knowledge management techniques, training, 

mentorship, supervision, experience sharing, and continuous professional development 

(CPD). 

 Strategic action No 4.1: Ensure the maternal healthcare professionals’ workforce 

has the skills and knowledge to fully utilize HMIS and data management

Improving maternal healthcare data management needs formal capacity building of 

healthcare professionals at the first entry point. Training is thought to be a helpful strat- 

egy for enhancing the skills and abilities of data collectors in routine data management 

(Adaletey 2015:23). 

 

Evidence-based capacity-building interventions in the literature include mentorship, su- 

pervision, and in-service and pre-service training. Increasing individual capacity is part 

of a plan to build the capacity of a group, an organization, or a system. Literature shows 
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that assessing capacity, enhancing the HIS capability, using effective training practices, 

and engaging stakeholders improve the effectiveness and sustainability of interventions 

(DeCorby-Watson, Mensah, Bergeron, Abdi, Rempel & Manson 2018:1). 

 

Conducting capacity building assessment within a target group to identify gaps and de- 

velop a responsive strategy is a crucial step in directing interventions towards areas of 

greatest need. This offers opportunities for monitoring and evaluation. It is anticipated 

that enhancing capacity through training would enhance the skills and confidence of 

healthcare professionals and facility leaders in carrying out HMIS data management 

tasks. The strategy assumes that skilled healthcare professionals and leadership would 

be capable of producing high-quality data and utilizing it for informed decision-making. 

 

The strategies recognize the importance of equipping healthcare professionals with the 

requisite skills and knowledge to fully utilize the HMIS, thereby creating critical mile- 

stones in enhancing data management activities. Several measures are listed in Table 

7.3 above to achieve this goal. 

 
7.3.3.2 KRA 2: Using maternal health indicators and data elements for informed 

decision-making and improving quality of maternal healthcare delivery 

 

KRA Two aims to improve the use of maternal health indicators and data elements for 

informed decision-making. Generated information could be used to improve the perfor- 

mance of the maternal health department. This KRA can be achieved through the im- 

plementation of the following strategies: 

 

7.3.3.2.1 Strategy No. 5: Improve routine data quality 

 
The strategy acknowledges that healthcare professionals’ ability to generate quality ma- 

ternal healthcare data relies on the degree of support they receive from their leaders 

and management. There are various measures of support, namely, implementation of 

data quality assurance practices, conducting LQAS, supportive supervision, timely 

feedback and improvement of data collection and reporting processes. 
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 Strategic action No. 5.1: Enhance data quality improvement interventions 

Practices for data quality assurance refer to techniques employed to assess and im- 

prove the overall quality of data (Getachew, Erkalo & Garedew 2022:1). These practices 

serve as the cornerstone for generating "information for policy-making, planning, moni- 

toring health outcomes, and evidence-based decision-making" (Cheburet & Odhiambo- 

Otieno 2016:204).

The key findings indicated that the general quality of maternal health data generated in 

public hospitals was inadequate to facilitate decision-making at different levels. This ob- 

servation was substantiated by significant deficiencies in data quality, including the ab- 

sence of robust monitoring mechanisms for data quality and performance, overcrowding 

of data collection tools, inconsistencies in data, incomplete information, and excessive 

workloads. 

According to the USAID & MEASURE Evaluation (2015:40), data quality verification in- 

volves regularly assessing the performance of the Health Information System (HIS) 

based on the level of data quality and its utilization for decision-making. This assertion 

is further supported by Ethiopian Health Information System Strategic Plan (2021:3) that 

data quality serves as the foundation for various functions such as planning, perfor- 

mance measurement, policy formulation, and clinical decision-making within healthcare 

facilities. 

The effectiveness and success of the proposed strategies depend on the consistent ap- 

plication of the actions, activities, responsible units/persons, and timeframes detailed in 

Annexure K throughout the planning, implementation, and measurement phases. Im- 

plementation of data quality assurance techniques such as LQAS, RDQA, feedback 

mechanisms and capacity building for healthcare professionals on quality assurance 

techniques has been demonstrated to enhance overall data quality (MEASURE Evalua- 

tion 2018:9). 

 

7.3.3.2.2 Strategy No 6: Strengthening monitoring and evaluation 

 
This involves strengthening the National Health Management Information Systems and 

supporting healthcare facilities' monitoring and evaluation initiatives. In order to provide 
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high-quality health information that is utilized to guide choices on policies, programs, 

and resource allocation at all levels of the health system, countries must ensure that 

their national, community and facility-based systems are resilient (Aqil, Silvester, 

Hotchkiss & Maniscalco 2017:11). 

 

 Strategic action No 6.1: Establish monitoring and evaluation at the point of entry 

Findings showed gaps in the existing monitoring and evaluation processes employed in 

the facilities. Subsequently, participants made elaborate recommendations on strength- 

ening this process.

Participants also believed that establishing standard operating procedures for data 

management, providing supportive supervision, monitoring the performance monitoring 

team’s effectiveness, designing feedback mechanism, conducting review meetings and 

periodically assessing reports will contribute to the improvement of maternal HMIS data 

management. 

 

Monitoring and evaluation play a crucial role in ensuring accountability (Nkomazana, 

Mash, Wojczewski, Kutalek & Phaladze 2016:6). By clarifying responsibilities for newly 

formed teams, matching resources and equipment with expectations, encouraging 

stakeholder participation in the implementation of sustainable initiatives, and ensuring 

the retention of new professionals, positive outcomes can be achieved. 

 

7.3.3.2.3 Strategy No. 7: Strengthening leadership and governance 

 
This strategy focuses on the development of legislation and regulatory guidelines 

alongside protocols aimed at reinforcing the functionality of the health system. It aims to 

improve standardization, integration, legitimacy, data security and confidentiality. Addi- 

tionally, it highlights the importance of stakeholder alignment and harmonization, as well 

as active participation in developing, revising, finalizing, and supporting the HIS govern- 

ance framework at national and regional levels. Malakoane et al. (2020:11) argue that 

by effectively operationalizing HIS governance structures, involving all HIS stakeholders 

in a coordinated manner, and clearly defining roles and responsibilities, a cohesive and 

unified implementation of the HIS can be ensured 



235  

 Strategic action No. 7.1: Effective leadership and governance to support the 

HMIS implementation

The findings revealed that to ensure effective leadership and governance to support 

HMIS implementation, it is essential to create an enabling environment to encourage 

support staff to function at their highest potential in data management tasks. This can be 

achieved through designing HMIS governance at all levels while giving due attention to 

departmental level. It also entails establishing a robust accountability framework while 

designing and implementing staff retention and motivation mechanisms. 

 

Lippeveld (2017:340) advocates for the implementation of incentive systems for promot- 

ing information utilization. The underlying principle of the plan is that acknowledgement 

enhances the morale of healthcare professionals. 

 

7.3.3.2.4 Strategy No. 8: Strengthen the culture of information use 

 
The strategy aims to cultivate an information-use culture within the organization, which 

encompasses its values, norms, and practices concerning information management and 

utilization for decision-making purposes. It entails strengthening the dissemination and 

use of information at the institutional level to facilitate informed decision-making pro- 

cesses. When an organization frequently implements continuous improvement, it devel- 

ops a strong data-use culture. Data use fosters a culture oriented towards the produc- 

tion of high-quality data, its transmission, analysis and synthesis across diverse data 

sources for the purpose of monitoring and evaluation. It serves to enhance accessibility, 

quality and equity in health service delivery (MEASURE Evaluation 2018:19). 

 Strategic action No 8.1: Ascertain the necessary skills for HMIS data manage- 

ment

Organizational challenges, such as a prevailing culture with limited emphasis on infor- 

mation use and a lack of confidence in the data processes, have been identified as con- 

tributing factors to insufficient use of the HMIS. Addressing these issues requires a stra- 

tegic focus on developing core competencies in data management, fostering the devel- 

opment of relevant skills, and embracing digital technologies. 
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The findings revealed a low information use culture in the maternal health units, with 

over a third of the participants, 33.5%, expressing disagreement regarding the promo- 

tion of a culture of information use by health facility leaders. This hinders effective HMIS 

data management activities. To address this challenge, several interventions are pro- 

posed, including involvement of academic institutions to support HMIS capacity building, 

optimise the utilization of various platforms for information dissemination, design HMIS 

knowledge management system, initiate the documentation of best practices and peri- 

odically verify there is a functional coordination mechanism for informed decision- 

making. Wude, Woldie, Melese, Lolaso and Balcha (2020:2) agree that enhancing rou- 

tine health information utilisation involves a number of activities, including capacity 

building, supportive supervision, fostering a culture of health information, having a 

standard set of indicators, and ensuring competence in health information tasks. In ad- 

dition to practice-based, in-service training, program managers should be assisted in 

using information for planning, management, and decision-making (Atnafu, 

Hailemariam, Endehabtu, Gezie, et al. 2023:1) 

 

Therefore, regular data reviews at all levels are essential. Additionally, providing formal 

recognition to exemplary models who advance data utilization practices within the 

healthcare system is considered essential. 

 
7.4 SUMMARY 

 

This chapter outlined the methodology adopted for the development and validation of 

maternal HMIS data management strategies. Experts were recruited to validate the 

strategies. Successful implementation of the strategies could improve the performance 

of the maternal health department in using health information. 

 

The next chapter summarises the contributions, recommendations, limitations and con- 

clusions. 
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CHAPTER EIGHT: SUMMARY, CONTRIBUTIONS, 

RECOMMENDATIONS, LIMITATIONS AND CONCLU- 

SIONS 

 
8.1 INTRODUCTION 

 

This chapter summarizes the findings and discusses the study's contributions, recom- 

mendations, limitations and conclusion. 

 

The study’s purpose was to evaluate the utilization of HMIS for data-driven decisions in 

maternal healthcare in Addis Ababa, specifically focusing on the factors associated with 

HMIS data management and the use of information for evidence-based decision- 

making. The ultimate aim was to develop strategies to improve maternal HMIS data 

management, thereby improving the quality and service delivery in the maternity units. 

 

The study consisted of three phases and adopted a sequential explanatory mixed- 

method design using both quantitative and qualitative approaches. Phase two was giv- 

en a higher weighting as the focus was on the utilization of HMIS. The final interpreta- 

tion of key findings from combined data sets was used to develop strategies. A two- 

round modified Delphi technique was used to seek consensus from senior experts to 

validate the strategies. 

 
8.2 SUMMARY OF STUDY FINDINGS 

 

This section provides a concise summary of the main findings derived from the integra- 

tion of two datasets. 
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8.2.1 The perceptions of the HMIS in Ethiopia 

 
The finding indicates certain challenges/barriers to the HMIS system's design. The key 

concerns of users/participants were the following: 

 The capacity of the system to generate quality data. 

 The hybrid system of using both paper and electronic data management. 

 Usability of the system – the need to review data collection tools and processes, 

including availability. 

 Low flexibility to accommodate changes. 

 Low integration and interoperability. The HMIS system was thought to be inade- 

quately integrated to support data management processes. 

 Data transmission delays, thereby affecting the extent of information use: The 

timeliness of the HMIS data appeared to have been significantly impacted by 

poor coordination, integration, and lack of interoperability. 

 Inadequate supportive supervision and feedback. 

 The design of the data collection tool needs some modification. 

 Data incompleteness and inconsistency. 

 Information use is not at the expected or desirable level. 

 Low culture of information use for decision making. 

 There were slight variations in how participants viewed different do- 

mains/constructs using gender as a variable. 

 

8.2.3 HMIS utilization in maternal healthcare 

 
The main focus of this study was on how HMIS was used by various professionals in 

the maternity service to make data-driven decisions. The concepts of the theoretical 

framework were used to explore various HIS tasks. 

 Healthcare professionals, such as nurses, were found to be more focused on da- 

ta collection, collation and reporting. Meanwhile, physicians perceived data- 

driven decision initiatives in their facilities favourably. 
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 There was no incentive system for information use in their healthcare facilities. 

However, qualitative findings showed some evidence of leadership incentives for 

data use. 

 Most participants lamented that information usage was not at the anticipated or 

ideal level because facility leadership did not actively foster a culture of infor- 

mation use. 

 There were variations in how each discipline perceived the net benefits of the 

system and how that perception affected the HMIS utilization. 

 The HMIS system was viewed as complex. 

 System features are not well-integrated to support data management throughout 

the entire maternal health service. 

 Healthcare professionals usually focus more on clinical care than data quality, 

which affects the completeness of data. 

 Inadequate training, technical support and lack of skilled staff. 

 The lamentable hybrid system in healthcare facilities. 

 Work overload, which may result in data entry errors, missing data, and incom- 

pleteness. 

 

8.2.4 Capacity of healthcare professionals in HMIS tasks 

 
In order to meet the demands of the numerous services within maternal healthcare, 

skilled healthcare professionals are required, particularly when it comes to crucial HMIS 

tasks. Given that they are the primary data producers, nurses and midwives require 

specific training. The system should be easy to use, with intuitive data-gathering fea- 

tures, particularly for professionals who are already overworked. Key combined findings: 

 Healthcare professionals who work in maternity units felt unqualified to produce 

meaningful HMIS data because they were not provided with continuous training 

(unstructured supervisory visits), had ineffective HIS leadership, and had inade- 

quate technical assistance (service quality). 
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 There was a shortage of specialized HMIS skills, especially data analysis and 

use among clinicians. Data analysis was mainly conducted by the HMIS Unit, 

and feedback was given to clinicians. 

 The scarcity of data management skills compromises data quality. 

 Poor comprehension of indicators contributed to the low utilization of data for de- 

cision-making at their level. 

 Participants reported occasional data variations at the maternity and central 

HMIS units' service delivery points, which indicates serious data accuracy issues. 

 Overworked healthcare professionals were more preoccupied with their clinical 

activities than attempting to comprehend the value and overall advantages of the 

general HIS and the function of information in planning and managing at their 

level. 

 Workforce exhaustion might lead to data entry errors. The information produced 

provided an inaccurate picture of the facility's performance. 

 The study identified an urgent need to build capacity in HMIS tasks, including 

high adherence to national HIS guidelines. 

 

8.2.5 Recommendations (facilitators) by participants 

 
Results showed that opinions held by users regarding the National HIS are critical. The 

study interpreted these recommendations as participants’ views of the factors that can 

facilitate the utilization of the HMIS for data-driven decision-making. Participants sug- 

gested the following summarized actions: 

 Digitalization of data management processes to alleviate the burden on already 

overworked clinicians. 

 Improving ICT infrastructure: the data exchange between different systems to al- 

low a harmonization of processes. 

 Strengthening DHIS2 and EMR and giving access to all clinicians. 

 Enhancing the accountability system, monitoring and evaluation by strengthening 

the Performance Monitoring Team. 
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8.3 DEVELOPMENT AND VALIDATION OF STRATEGIES TO IM- 

PROVE MATERNAL HMIS DATA MANAGEMENT 

 
The strategies focused on strengthening routine data management, reinforcing ICT in- 

frastructure, improving technical support and digitalization of HMIS, strengthening the 

HMIS capacity building for healthcare professionals, improving routine data quality, 

strengthening the monitoring and evaluation, strengthening leadership and governance 

and strengthening the culture of information use. It is hoped that the Addis Ababa City 

Administration Hospitals, healthcare facilities and sub-city health office will implement 

these strategies. The strategies may also be implemented in other regions and hospitals 

with a similar context. 

 
8.4 CONTRIBUTIONS OF THE STUDY 

 

This study made a significant contribution by presenting multiple sections of evidence 

highlighting the users’ perceptions and extent of utilization of the HMIS for data-driven 

decisions in maternal health services, factors related to data management and infor- 

mation utilization practices at facility level. The study also revealed the performance and 

the level of HMIS implementation in Addis Ababa. 

 

The literature review highlighted the core concepts of the Health Information System 

(HIS) and its components, Routine Health Information System (RHIS) and Health Man- 

agement Information System (HMIS). Evidence from literature provided rich and varied 

insights into multiple uses of HMIS, operational informal, clinical and decision making. 

The study also noted that some countries use these concepts interchangeably. This new 

information has the potential to enhance comprehensive understanding of HMIS imple- 

mentation in different settings. 

 

The focus of this study was on operational and clinical components of HMIS. Drawing 

from existing literature on challenges encountered by low and middle-income countries, 
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the researcher was able to draw valid inferences and establish associations with partici- 

pants' perspectives and experiences regarding HMIS. 

 

The complementarity nature of the mixed-method research approach was effectively 

utilized. Employing nested sampling, along with recruitment of highly knowledgeable 

senior clinicians during phase 2, enhanced the collection of rich data. This approach al- 

lowed the researchers to draw meaningful conclusions regarding the utilization of HMIS. 

Mixed methods research gives researchers a different methodological approach from 

standard qualitative or quantitative research approaches, enabling them to conduct in- 

depth issues in greater detail (Halcomb & Hickman 2015:2). Utilizing a modified Delphi 

technique, the study formulated and validated strategies for enhancing the management 

of maternal HMIS data. 

 

Furthermore, it was critical for the researcher to demonstrate that the utilization of HMIS 

and related factors was accurately measured. Therefore, the study assessed the relia- 

bility and consistency of the research instrument using the entire sample data, creating 

possibilities or potential for the instrument to be adopted by other researchers. 

 

This study was formulated under the premise that users' perceptions of the system and 

its various domains would have an influence on the utilization of Health Management 

Information Systems (HMIS) and maternal health data processes at the facility level. 

Subsequently, the reformulated DeLone and McLean Information System Success 

Model was applied throughout the study to guide and structure literature review and 

synthesis, data collection, analysis and interpretation of findings. This study aligned it- 

self with the perspective put forth by USAID & MEASURE Evaluation (2019a:9), assert- 

ing that the success of a Health Information System is dependent upon its capacity to 

produce high-quality data and the effective utilization of such data in decision-making 

processes. In addition, the evaluation of HIS can use different models. The model high- 

lights the significance of information quality, system quality, service quality, data-driven 

decisions, user satisfaction and net benefits. Of particular interest to this study was to 

examine the perceptions surrounding HMIS and the correlation between these percep- 

tions and data-informed decision-making in maternal healthcare. 
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The study focused on the interactions among these constructs in relation to decision- 

making processes in maternal healthcare services. Therefore, the study made a signifi- 

cant contribution in revealing the HMIS knowledge among clinicians and HIS practices 

in maternity units. It also showed deficits that existed, including enablers and barriers in 

the utilization of HMIS. 

 

The study revealed that the system was viewed as complex. The technical support was 

low, and the quality of data generated from the system was poor. In addition, the lack of 

incentives to promote the culture of information use seemed to be a deterrent to data 

use. The study acknowledges the importance of data collected at health facilities, where 

the need for healthcare service delivery is greater. If users believe the system is com- 

plex, it will invariably affect its utilization. Various formats for data capture and vertical 

data flow further exacerbate the quality of data generated. The Ethiopian government 

and its key partners have made strengthening and improving the Health Information 

System a high priority to accomplish the health sector's strategic goals. Data quality, 

management, and information utilization are all part of this agenda, including maternal 

healthcare (Health Sector Transformation Plan II 2020:66). However, it is evident from 

data that the existence of such Plans and guidelines does not always guarantee effec- 

tive implementation. 

 

This study offers a unique perspective on the use of Health Information systems in Low 

and Middle-Income Countries, including Ethiopia. The study revealed evidence suggest- 

ing a low utilization of the routinely generated maternal health indicators for improving 

health services and substantiated the intricate interplay among the constructs within the 

theoretical framework. This finding is supported by Ahanhanzo et al. (2014:6) and 

Kebede et al. (2020:6), who found a high prevalence of low-quality data and inadequate 

utilization of information for decision-making in developing nations. 

 

Similarly, these findings align with those observed in Botswana, where a significant 

challenge identified was the lack of centralized coordination within the Health Infor- 

mation System (HIS), leading to a low emphasis on data quality and utilization. This 
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challenge manifests itself in the existence of multiple HIS systems for capturing dis- 

ease-specific data, funded predominantly by non-governmental organizations (NGOs) 

(MoHW Health Data Roadmap 2020:11). The significance of the RHIS in informing 

healthcare system decision-making was emphasized. 

 

Evidence from the study confirmed that maternal health services are a data- and infor- 

mation-intensive sector that produces enormous volumes of data daily from different 

health service units, including family planning, ante-natal care, intrapartum care and 

post-natal care. Through the nursing process, nurses were found to generate high vol- 

ume of data, more than physicians. This was made possible by different units staffed by 

nurses and midwives, who are usually the majority in any healthcare setting. This study 

showed that clinicians’ information needs are triggered by patients’ needs which require 

quick decision making. This suggests that healthcare data needed to be managed as 

efficiently as possible to enhance the quality of treatment at the point of care, particular- 

ly maternal health services. To provide safe healthcare services, access to precise, con- 

sistent, timely and complete data is critical. Data showed that routine health information 

is essential for both operational and strategic decision at all levels of the health system. 

 

Various challenges related to the management of data and using information for evi- 

dence-based decisions were identified. The capacity to produce high-quality data and 

the degree to which users utilize the data to make decisions were the two main criteria 

used to assess utilization of the Health Information System. The results showed that 

there were several design issues with HMIS systems, as measured by system quality, 

which seemed to have had a negative influence on the timeliness of HMIS data. The 

system was also perceived to be inadequately integrated to support data. The inade- 

quacy of data collection tools invariable resulted in insufficient information generated by 

the system. The service quality/technical support was also not satisfactory. This chal- 

lenge was primarily due to inadequate mechanisms for monitoring data quality tasks 

and the absence of well-established systems for monitoring HMIS performance and da- 

ta quality. 
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The study showed that the HMIS used in healthcare facilities is a hybrid system that are 

paper and electronic-based. The hybrid system involves capturing, analysing and stor- 

ing patient health information in several formats. Over a quarter of the participants did 

not have access to the electronic reporting system, the reports from the facilities were 

shared but not timely. It appeared that much still needed to be done to enable these 

systems to complement each other adequately whilst preserving data integrity. It was 

not surprising that healthcare professionals showed a willingness to transition to elec- 

tronic medical records. There is a government commitment to fully automating and digi- 

talizing the healthcare facility to improve health service delivery (Health Information Sys- 

tem Strategic Plan 2021:31). This would require the Ministry of Health and partners to 

review and re-think the HIS strategy to capacitate the facilities and create favourable 

infrastructure for effective and efficient implementation of HMIS. A study in Diredawa, 

Ethiopia, showed that only 57.7% of healthcare professionals regularly and effectively 

used the Health Information System (Mekuria, Adem, Ayele, Musa & Enyew 2023:1). 

The Ministry of health requires feasible, timely, reliable measures of implementation and 

overall progress in maternal healthcare delivery. This reflects an urgent need to identify 

measures to strengthen the health system. This study developed strategies to support 

such initiatives. 

 

Data-driven decisions and the promotion of a culture of information use were also found 

to be suboptimal. Information was not sufficiently used for local decision-making. HMIS- 

related activities appeared to result in higher workloads, especially for nurses and mid- 

wives at the point of care. Lack of clear understanding of purpose seemed to demoti- 

vate clinicians to actively conduct HIS tasks. Hence, they preferred to focus more on 

their clinical duties. There was a general consensus that information flow addressed 

higher levels of authority without addressing local information needs. The combination 

of these challenges could have resulted in a decrease in the quality of maternity care, 

low user satisfaction with net benefits, and low data-driven decisions. Similar findings 

from Kenya showed that to make decisions, it is essential to have information and ac- 

cess to information. An organization's information system relies on its executives' deci- 

sion-making authority. It is recommended that healthcare managers embrace a leader- 
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ship style that fully encourages teamwork and strengthens HMIS (Kyalo, Odhiambo- 

Otieno, Otieno & Mwaura-Tenambergen 2018:1). As a result, the HIS leadership is seen 

as an enabling factor, as the use of a Health Information System appeared to be influ- 

enced by several factors which depended on organizational culture and HIS leadership. 

 

Ethiopia, seemed to be struggling with the implementation of effective and efficient HIS. 

This study identified ways in which investment in HMIS can be made sustainable by 

eliciting suggestions from participants on HIS strengthening measures. The recommen- 

dations made by the participants to enhance the utilization of the HMIS reflect what they 

perceived as facilitators to effective utilization of HMIS. It also showed their willingness 

to be one of the key stakeholders in the design of the national HIS. They made strong 

suggestions for improving digitalization and information use at all levels, including con- 

tinued support from senior leadership, strengthening of ICT infrastructure, a functional 

performance monitoring team, increased capacity building, and strengthening of the ac- 

countability system, which may help to improve the continual use of information for de- 

cision-making. 

 

As a result, strategies were developed to enhance the utilization of the HMIS in mater- 

nal healthcare. The strategies were based on empirical evidence and validated by ex- 

perts in the Health Information System field. 

 
8.5 RECOMMENDATIONS 

 

The study makes the following recommendations for various key stakeholders: 

 
8.5.1 Healthcare professionals 

 
This study's evidence indicates that healthcare professionals are not skilled in imple- 

menting the HMIS, have inadequate training, and pay more attention to clinical care 

than HMIS data management and use. Thus, in order to strengthen their commitment, 

information use, and data management competencies, they must be provided with train- 
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ing, mentorship, supervision, regular feedback, and resources for data collection and 

reporting tools. 

 

8.5.2 Healthcare facility managers 

 
The study's findings demonstrated that healthcare managers must assist healthcare 

professionals in producing and utilizing high-quality data. Managers should make rou- 

tine health information data collection and reporting tools more accessible to all staff 

members. Supportive leaders must motivate and support staff to work at their highest 

potential. Frontline healthcare professionals should be involved in using HMIS for deci- 

sion-making, solving problems, identifying gaps and using the available information. 

Managers ought to promote the culture of information use by creating a conducive envi- 

ronment, establishing an accountability framework, digitalizing all service areas, and al- 

lowing all staff members to participate in decision-making. Staff should believe they are 

empowered and play a crucial role in enhancing maternal healthcare services. 

 

8.5.3 The HMIS Team 

 
The HMIS team are the central unit for healthcare facilities' data management. HMIS 

unit must assist all healthcare facilities professionals. The unit reports to senior leader- 

ship and provides verified information for evidence-based decision-making at all levels. 

It is recommended that they provide procedures for ensuring data quality assurance, 

such as performance reviews, data quality assessments, and supportive supervision, in 

a regular and organized manner to enhance information use culture. 

 

8.5.4 Continuous professional development (CPD) team 

 
The study indicated that capacity building was required for the HMIS, data manage- 

ment, data collection, and reporting tools, specifically for healthcare professionals. All of 

the competencies needed for effective data management, such as data quality and in- 

formation use, should be covered in the training. The CPD team should work with NGOs 

and higher education institutions to secure resources for training. The goal of capacity 
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building should be enhancing the facility-level culture of information use and data-driven 

decision-making. 

 

8.5.5 Maternal Health Department Head 

 
The maternal health department head ought to seek support from all maternal units to 

provide quality maternity care and support healthcare professionals in terms of particu- 

lar skills for maternal healthcare service delivery. As part of their supportive supervision, 

they should focus on mentorship and feedback provision roles to capacitate healthcare 

professionals to perform HMIS data management and use information for decision- 

making. 

 

8.5.6 Non-governmental organizations 

 
The study recommends that NGOs, as organizations supporting the maternal health 

department, should cooperate with maternal units in comprehensive capacity building. 

Apart from providing training, the organisations could also assist in providing mentorship 

to facility leadership and healthcare professionals regarding data management, data 

quality, and the utilisation of information to enhance overall maternal health perfor- 

mance. 

 

8.5.7 Higher education 

 
Universities and health science colleges need to prepare healthcare professionals for 

HMIS data management tasks by incorporating content on routine Health Information 

Systems, data quality, information use and data-driven decision-making. This will en- 

hance the understanding of the HMIS and accept data management as a component of 

their clinical care. 

 

8.5.8 Regional Health Bureaus 

 
The study's main finding shows that inadequate evidence is used when making deci- 

sions in healthcare facilities. It is crucial to establish a cross-cutting system that sup- 

ports using information, learning, and sharing best practices to promote evidence-based 



249  

decision-making. Furthermore, implementing an accountability system at every level will 

enhance the use of information, and training and awareness creation will enhance data 

management practices, especially the capability to present data at all levels as required. 

To guide, facilitate, and encourage the implementation of HMIS at all levels, it is rec- 

ommended that an HMIS strategy be developed and operationalized. 

 

8.5.9 Ministry of Health 

 
The study's findings indicate that the National Ministry of Health ought to review the in- 

formation quality, system quality, service quality, user satisfaction, net benefits and data- 

driven decision-making aspects to improve utilization of the HMIS. The ministry should 

ensure that all healthcare facilities have the necessary resources for data management, 

monitoring the implementation of data quality guidelines, digitalising the HMIS and its 

use, building capacity for healthcare professionals, and strengthening the leadership 

and governance to support the HMIS implementation. Moreover, the ministry should re- 

view the HMIS policy to mandate the use of maternal health indicators and strengthen 

the information use culture at all system levels. The ministry to ensure that all stake- 

holders involved have the knowledge, tools, and resources necessary to adopt an in- 

formation-use culture. All parties are engaged, particularly those at the facility and re- 

gional levels, also be included in decision-making processes. 

 

8.5.10 Further research 

 
The researcher recommends implementing the strategies in the Addis Ababa City Ad- 

ministration Health Bureau hospitals first. If the anticipated results are achieved, they 

can be modified for use in hospitals and other regions of Ethiopia. There should be a 

strong monitoring system in place to evaluate the effectiveness of the strategies in im- 

proving the utilization of HMIS for data-driven decision-making in maternal healthcare. 

Furthermore, it is necessary to determine the extent of information quality, system quali- 

ty, service quality, user satisfaction, net benefits, and data-driven decision determinants 

when utilizing the HMIS to implement appropriate corrective actions. 

As a result, additional research into the following areas is recommended: 
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 Since the study developed strategies to fill in the gaps in the utilization of HMIS 

data management, additional research can be conducted to evaluate the effec- 

tiveness of the strategies. 

 
 More studies could be conducted to identify differences across various 

healthcare facilities regarding resource allocation, data accuracy, service utiliza- 

tion, and health outcomes. 

 
8.6 LIMITATIONS OF THE STUDY 

 

A few limitations were noted and acknowledged. The study assessed the utilization of 

the HMIS for data-driven decisions in maternal healthcare service only. The study was 

conducted in one city administration. The findings could only be generalized to cities 

with similar circumstances. Moreover, the scope of this study was restricted to Addis 

Ababa's public hospitals. Private healthcare facilities were not included. 

 

There could have been some recall bias on the part of participants. However, to over- 

come limitations, the statistical power was used to enhance external validity. 

 
8.7 CONCLUSIONS 

 

The conclusion is presented in an integrated approach to make it more concise and 

brief. Data showed that the National Health Information System, as the overall strategy, 

involves data collection processes and data use. Within this framework, routinely col- 

lected data using specific data elements, constitutes a fundamental component of the 

HIS. Additionally, the Health Management Information System emerges as a vital sub- 

system of the HIS, integrating multiple data sources, data processes, and data-driven 

decisions. Evaluating any Health Information System involves assessing data manage- 

ment processes, including data collection, data quality, analysis and use. HMIS is de- 

signed to facilitate the management and strategic planning of health programs, leverag- 
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ing information to inform policy formulation and decision-making across all levels of the 

healthcare system. 

 

In general, the study revealed that one key aspect of system quality is its ability to meet 

the needs and expectations of its users. A well-designed system should be intuitive and 

user-friendly, allowing users to navigate through different features without any hesitation 

or confusion. Another important factor is the reliability of the system. Users rely on sys- 

tems to perform tasks efficiently and consistently, it is crucial for a system to generate 

data fast and timely to minimize errors. The system’s features must be both functional 

and desirable. Focusing on system quality not only enhances user experience but also 

reflects positively on the policy makers and political willingness to manage health data 

effectively. 

 

In this study, over one third of participants were not satisfied with the system quality, this 

indicated that the system was not flexible enough to satisfy the data demands of users. 

However, nearly half of participants indicated that HMIS was convenient and had capac- 

ity to accommodate changes. Chi-square result demonstrated a significant statistical 

relationship between system design/system quality and data-driven decision-making. 

Nurses and midwives revealed a higher positive assessment of the system quality and 

more frequent utilization of the HMIS in comparison to physicians. Midwives are en- 

gaged in antenatal, deliveries, and postnatal care; hence, they are more inclined to use 

the system. The variations in how healthcare professionals utilized and perceived the 

HMIS highlighted the necessity for targeted interventions to improve proficiency and 

skills for different disciplines within the health sector. Addressing these differences has 

the potential to instil confidence in using data for more effective monitoring and deci- 

sion-making. 

 

Data showed that the disparate tools used in maternity service units did little to support 

the collection of complete, accurate and timely data. The data generated did not meet 

the prescribed quality standards. The main limitations were due to delays and insuffi- 

cient coordination, integration and interoperability. A well-developed IT network and HIS 

infrastructure could minimize these challenges. The midwifery care format was not 
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complete, and some interventions were not captured. These weaknesses suggested 

risk of suboptimal utilization of data for monitoring the performance of maternal health 

services. This highlights the importance of involving frontline healthcare professionals in 

the initial stages of designing the HMIS and in developing data management processes 

and workflows. 

 

Effective interaction with the Health Information System is crucial for healthcare profes- 

sionals to promote positive experiences with the interface. Optimizing the efficiency of 

the HMIS in maternal healthcare programs requires high-quality information systems, 

user-friendly interfaces, and methods for continual development. Results have shown 

that positive experiences lead to user satisfaction. How users or healthcare profession- 

als viewed or perceived the system was based on their experiences in interacting with 

the HIS. Their perceptions of data quality appeared to be influenced by views of system 

design, data collection processes. Only half of participants expressed satisfaction with 

the design of the system. 

 

The prevailing culture of information use also influenced data demand. Healthcare pro- 

fessionals were irregularly involved in decision-making. They acknowledged the exist- 

ence of guidelines for data management processes and some support from manage- 

ment regarding the use of information. Only half of participants said that strategy/policy 

on roles and responsibilities related to evidence-based decision-making was clear. The 

study presumed that data integrity can be significantly impacted by developing a fa- 

vourable facility information use culture and simplifying the design of the data collection 

and reporting processes. 

 

Furthermore, there were issues with integration of data. Multiple data sources, that were 

not well integrated, yielded substantial volume of low-quality data that remained unused. 

Therefore, data management and information utilization practices were notably inade- 

quate. However, the majority agreed that the system provided comprehensive data 

about the services provided. The service quality, referred to here as technical support 

was also deemed to be suboptimal, especially the IT technicians’ response to users’ 

needs and training on HIS tasks, including network and HIS infrastructure which was 
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not fully developed. Hence, many felt unprepared to generate relevant HMIS data. Sta- 

tistical analysis showed, on average, a significant relationship between data-driven de- 

cision-making and service quality. This weakness significantly impairs the monitoring 

and assessment of service quality in healthcare facilities, rendering decision-making ex- 

ceedingly challenging. Lack of incentives or motivation to collect data accurately, the 

general belief that their clinical role was more important that HIS tasks posed a risk for 

data entry errors, which subsequently influenced data-driven decisions in the units. 

 

The focus was primarily on routine data being generated using the indicators and trans- 

forming that data into useful information for decision-making. It is unknown how non- 

national indicator data were processed or used. However, as mentioned earlier, it is evi- 

dent that large amount of data generated by nurses and midwives was not used. This 

could indicate a need to review the reporting requirements, with the objective of alleviat- 

ing the workload on nurses to ensure the generation of quality data essential for deci- 

sion-making across all levels of the health system. 

 

This study showed that different users require different information in varying details to 

support evidence-based decisions. Health information needs for clinicians (nurses, 

midwives, and physicians) were almost similar, mainly in providing care, calculating 

basic infection and death rates, and ensuring an adequate supply of resources. 

Healthcare professionals carried out these activities with the available resources to the 

best of their ability. Meanwhile, facilities leaders and management are required to have 

information for the planning and management of the maternity service. Therefore, rou- 

tine health information is essential for operational and strategic decision-making at all 

health system levels. 

 

Educational level showed a possible impact on participants' perceptions and interac- 

tions with information systems. Masters and above levels indicated a greater apprecia- 

tion for the quality of information, systems and services. From the findings, it appears 

that degree holders were more likely to appreciate the importance of making decisions 

based on data. These results highlight the need to develop a health information culture 
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for all, and consider health information needs of all HIS users when designing and im- 

plementing the HMIS. 

 

It is evident that HMIS plays an essential role in enhancing healthcare delivery by im- 

proving the accessibility, accuracy, and utilization of health-related data. Its comprehen- 

sive features contribute to more efficient healthcare processes, better decision-making, 

and improved patient outcomes. The study concludes that effective utilization of HMIS is 

influenced by perceptions of the HIS, support provided, the level of understanding of 

HIS tasks, interpretation of data, and use of information for data-driven decisions. Ca- 

pacity building is pivotal for the generation of quality data. Healthcare professionals at 

clients’ points of entry should not only be focused on data collection, but they also need 

to be re-skilled and supported in all HIS tasks. This would require customized in-service 

programs at lower levels to effectively process and utilize data. 

 

The findings highlighted barriers preventing the efficient utilization of HMIS. Subse- 

quently, participants put forward factors they believed were conducive to facilitating the 

utilization of HMIS. There was a general consensus that data management processes 

needed to be fully digitalized, performance monitoring teams and accountability systems 

strengthened. By prioritizing these factors and ensuring that they are addressed during 

the development process, health organizations can build systems that not only meet but 

exceed user expectations for quality and performance. The study acknowledges that 

Ethiopia, as a developing country, struggles with limited resources and capabilities. 

However, the implementation of HIS and its components, HIS policies and guidelines is 

reflective of the government willingness to use HIS to maximize scarce resources in 

managing healthcare programs. 

 

The study assumes that the proposed strategies will address the factors impacting neg- 

atively on the utilization of the HMIS, ultimately enhancing a culture where decisions are 

driven by data. Consequently, it is anticipated that this input will yield positive outcomes 

in the quality of maternal healthcare services. 
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Instructions: 
 

Your participation is appreciated. 
Please complete all sections of the questionnaire 
Mark you answer by placing a tick (√) in the Code column 

 

SECTION A: BACKGROUND INFORMATION 
 

S.N 
 

Question 
 

Response 
 

Code 

 

101 
What is your gender? a. Male 

 

b. Female 

1 
 

2 

   
 

a.21-30 years 

 
 

1 

 
102 

What is your age? b.31-40 years 
 

c.41-50 years 

2 
 

3 

  
d.> 50 years 4 

  
a. Diploma 1 

  b. Degree 2 
103 What is your educational status?  

c. Masters 
 

3 

  d. PhD 4 

   

a.Physician 
 

1 

 
104 

 

What is your field of specializa- 
tion? 

b.Nurse 

c.Midwife 

2 
 

3 

  

What is your additional role in 
 

a. Data generator 
 

1 

105 
health information system? 

b. Data encoder 2 

  
c. Computer programmer 3 
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d. other _ 
 

4 

   
a. Electronic 

Record 
b. tally sheets 
c. registers 
d. DHIS2 

 
Medical 

 

1 

 Which of the following do you use 2 
 

106 
as a tool 
tion/reporting? 

for data collec-  

3 

 
(You may select more than one) 4 

   
 

a. Health and disease 
records only 

b. Service records only 
c. Administrative rec- 

ords only 
d. Census 
e. Vital registration 
f. Survey and surveil- 

lance 

 
 
 
1 

 
Which type of health data sources 2 

 
107 

does your health facility use? 

(You can choose more than one) 

3 
 

4 

  
5 

  
6 

   
a. Quarterly review 1 

  
b. Management review 2 

 
108 

Which monitoring and evaluation 
system of the new HIS do you use 

c. Annual review 3 

 in your facility? d. Regular feedback 4 

  
e. Performance monitor- 5 

  ing  

SECTION B: INFORMATION QUALITY 

 
How do you rate your agreement on the quality of information produced from the 
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HMIS? (Make a tick (√) mark 

  
 

Statement 

Response/Code 

 S
tr

o
n

g
ly

 

d
is

a
g

re
e
 

 D
is

a
g

re
e
 

 N
e
u

tr
a

l 

 A
g

re
e
 

 S
tr

o
n

g
ly

 

A
g

re
e
 

 
109 

Appropriate processes are used 
for data management processes 

 
1 

 
2 

 
3 

 
4 

 
5 

 
110 

Resources for data collection and 
reporting are adequate 

 
1 

 
2 

 
3 

 
4 

 
5 

 
111 

Staff are well trained in data col- 
lection processes 

 
1 

 
2 

 
3 

 
4 

 
5 

 

112 
There is a strategy in place that 
controls the quality of collected da- 
ta 

 

1 

 

2 

 

3 

 

4 

 

5 

 

 
113 

 

 
Information I get from the system 
is accurate 

 

 
1 

 

 
2 

 

 
3 

 

 
4 

 

 
5 

 
114 

 
Information from the system is rel- 
evant to my work 

 
1 

 
2 

 
3 

 
4 

 
5 

 
115 

 
Information provided by the sys- 
tem is sufficient 

 
1 

 
2 

 
3 

 
4 

 
5 

 
116 

 
The system produces information 
on time 

 
1 

 
2 

 
3 

 
4 

 
5 

 
117 

 
Information is up to date and clear- 
ly understood. 

 
1 

 
2 

 
3 

 
4 

 
5 

 
118 

The maternal health data is rec- 
orded immediately after each visit 

 
1 

 
2 

 
3 

 
4 

 
5 
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119 

Feedback is given regularly from 
higher levels of management 

 
1 

 
2 

 
3 

 
4 

 
5 

 
 
 

SECTION C: SYSTEM QUALITY 

 
Make a tick (√) mark 

  
 

Statement 

 

Response/Code 

 S
tr

o
 

n
g

ly
 

d
is

- 

 D
is

- 

 N
e
u

- 

tr
a

l 

 A
g

re
 

e
 

 S
tr

o
 

n
g

ly
 

120 The system’s response is fast 1 2 3 4 5 
 

121 
 

The system is friendly to the users 
 

1 
 

2 
 

3 
 

4 
 

5 

 

122 

Changes in the system can be 
easily implemented without affect- 
ing performance 

 

1 

 

2 

 

3 

 

4 

 

5 

 
123 

The system can be customised to 
local context 

 
1 

 
2 

 
3 

 
4 

 
5 

 

124 
 
HMIS is convenient for users 

 
1 

 
2 

 
3 

 
4 

 
5 

 
125 

Use of terminology throughout the 
system is consistent 

 
1 

 
2 

 
3 

 
4 

 
5 

 

126 

The system has the capacity to 
accommodate changes for a num- 
ber of users 

 

1 

 

2 

 

3 

 

4 

 

5 

 

127 

The system has adequate features 
and capabilities to accommodate 
future changes 

 

1 

 

2 

 

3 

 

4 

 

5 

 

128 

The system features are well inte- 
grated to support data manage- 
ment 

 

1 

 

2 

 

3 

 

4 

 

5 
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129 

 

The system gives critical signals 
for errors during data collec- 
tion/processing 

 

1 

 

2 

 

3 

 

4 

 

5 

 

 
130 

 

 
The system is well integrated in 
other healthcare processes 

 

 
1 

 

 
2 

 

 
3 

 

 
4 

 

 
5 

 
 
 

131 
 

132 
 

133 
 

134 

System provides comprehensive 
data about: 

 Utilization of various mater- 
nal services 

 Provision of services 

 Coverage of specific indica- 
tors 

 Equipment status and avail- 
ability 

 
 
 

1 
 

1 
 

1 
 

1 

 
 
 

2 
 

2 
 

2 
 

2 

 
 
 

3 
 

3 
 

3 
 

3 

 
 
 

4 
 

4 
 

4 
 

4 

 
 
 

5 
 

5 
 

5 
 

5 

 
 

SECTION D: SERVICE QUALITY 
 

How do you rate your agreement on the following factors? (Make a tick (√) mark 

  
 

Statement 

 

Response/Code 

 S
tr

o
n

g
ly

 

d
is

a
g

re
e
 

 D
is

a
g

re
e
 

 N
e
u

tr
a

l 

 A
g

re
e
 

 S
tr

o
n

g
ly

 

A
g

re
e
 

 
 

135 

 
 

Technical support is adequate 

 
 

1 

 
 

2 

 
 

3 

 
 

4 

 
 

5 

 
 

136 

 
The IT staffs respond to my needs on 
time 

 
 

1 

 
 

2 

 
 

3 

 
 

4 

 
 

5 

 
137 

A meta data dictionary provides com- 
prehensive definitions about the data 

 
1 

 
2 

 
3 

 
4 

 
5 

 
138 

Computers are available to support da- 
ta management processes 

 
1 

 
2 

 
3 

 
4 

 
5 
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139 

 
 

I have access to ongoing HMIS training 

 
 

1 

 
 

2 

 
 

3 

 
 

4 

 
 

5 

 
 

140 

 

 
The training adequately addresses my 
information management tasks 

 
 

1 

 
 

2 

 
 

3 

 
 

4 

 
 

5 

 

141 

 
The network/HIS infrastructure is well 
developed 

 

1 

 

2 

 

3 

 

4 
5 

 

142 

 

 
The inter-connection among HIS devic- 
es is fully functional 

 
 

1 

 
 

2 

 
 

3 

 
 

4 

 
 

5 

 
 

143 

 

 
ICT systems support continuity of pa- 
tient care 

 
 

1 

 
 

2 

 
 

3 

 
 

4 

 
 

5 

 
 

144 

 

 
Internet is consistently available in ma- 
ternal health departments 

 
 

1 

 
 

2 

 
 

3 

 
 

4 

 
 

5 

 

145 

Strategy/policy on roles and responsi- 
bilities related to evidence based deci- 
sion-making is clear 

 

1 

 

2 

 

3 

 

4 

 

5 

 

146 

There is a unit / office assigned specifi- 
cally to Health Management Information 
System 

 

1 

 

2 

 

3 

 

4 

 

5 

 

147 

The HMIS unit has an integrated data 
warehouse containing data from routine 
health service delivery 

 

1 

 

2 

 

3 

 

4 

 

5 

 

148 
 

The reporting platform is accessible to 
 

1 
 

2 
 

3 
 

4 
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 various user audiences      

5 

 
 

SECTION E: DATA DRIVEN DECISIONS 
 

Make a tick (√) mark 

 
 
 

Statement 

Response/Code 

 S
tr

o
n

g
ly

 

d
is

a
g

re
e
 

 D
is

a
g

re
e
 

 N
e
u

tr
a

l 

 A
g

re
e
 

 S
tr

o
n

g
ly

 

A
g

re
e
 

 
 

149 

Health facility leaders promote a culture 

of information use 

 
 

1 

 
 

2 

 
 

3 

 
 

4 

 
 

5 

 
 

150 

 

 
There is an incentive system for infor- 
mation use in your health facility 

 
 

1 

 
 

2 

 
 

3 

 
 

4 

 
 

5 

 
 

151 

 

The HIS Policy promotes data driven 
decision making 

 
 

1 

 
 

2 

 
 

3 

 
 

4 

 
 

5 

 

152 

 

Health facility leaders use information 
to predict future trends and planning 

 

1 
 

2 

 

3 

 

4 

 

5 

 
 

153 

Data driven decisions support Continu- 
ous quality Improvement 

 
 

1 

 
 

2 

 
 

3 

 
 

4 

 
 

5 

 
154 

Clinical data are used routinely to moni- 
tor maternal patient care and outcomes 

  
2 

 
3 

 
4 

 
5 
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1 
    

 

155 

 

Maternal health indicators are clear 
 
 

1 

 
 

2 

 
 

3 

 
 

4 

 
 

5 

 
156 

Multidisciplinary professionals conduct 
periodic indicator assessments 

 
1 

 
2 

 
3 

 
4 

 
5 

 
 

157 

 

 
HMIS summary reports are distributed 
regularly to all relevant departments 

 
 

1 

 
 

2 

 
 

3 

 
 

4 

 
 

5 

 
 

158 

 

 
Data are used for identifying gaps and 
setting targets on maternal healthcare 

 
 

1 

 
 

2 

 
 

3 

 
 

4 

 
 

5 

 
 

159 

 

 
Health facility managers use data to 
improve Infrastructure 

 
 

1 

 
 

2 

 
 

3 

 
 

4 

 
 

5 

Other uses of data/information in your health facility: 

Make a tick (√) mark 

 

 
160 

 

 
Data are used for reporting to higher 
levels only 

 

 
1 

 

 
2 

 

 
3 

 

 
4 

 

 
5 

 
 

161 

Data are used for giving feedback to 
other users 

 
 

1 

 
 

2 

 
 

3 

 
 

4 

 
 

5 
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162 

 

Data are used for allocating essential 
resources according to specific needs 

 

1 
 

2 

 

3 

 

4 

 

5 

 
 

163 

 

Information is used for profiling mater- 
nal morbidity and mortality 

 
 

1 

 
 

2 

 
 

3 

 
 

4 

 
 

5 

SECTION F: USER SATISFACTION AND NET BENEFITS 
 

Make a tick (√) mark 

 
 

164 

 

 
Overall, I am satisfied with the design of 
the system 

 
 

1 

 
 

2 

 
 

3 

 
 

4 

 
 

5 

 
 

165 

 

 
The system meets requirements for my 
data management tasks 

 
 

1 

 
 

2 

 
 

3 

 
 

4 

 
 

5 

 
 

166 

 

 
I can retrieve maternal health infor- 
mation easily 

 
 

1 

 
 

2 

 
 

3 

 
 

4 

 
 

5 

 
 
 

167 

 

The health facility has a computer- 

based information system for maternal 

health indicators 

 
 
 

1 

 
 
 

2 

 
 
 

3 

 
 
 

4 

 
 
 

5 

 
 

168 

 

 
Using the HMIS system enables tasks 
to be accomplished faster 

 
 

1 

 
 

2 

 
 

3 

 
 

4 

 
 

5 

 

169 
 

The HMIS system provides reports that 
  

2 
 

3 
 

4 
 

5 
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are exactly needed 
 

1 
    

 
 

170 

 

 
My work has improved since using 
HMIS 

 
 

1 

 
 

2 

 
 

3 

 
 

4 

 
 

5 

 
 

171 

 

 
Using HMIS improves the quality of ma- 
ternal healthcare 

 
 

1 

 
 

2 

 
 

3 

 
 

4 

 
 

5 

 

172 

 

Online Communication with other 
health service providers has greatly im- 
proved 

 
 

1 

 
 

2 

 
 

3 

 
 

4 

 
 

5 

 
Thank you for your time and willingness to participate! 
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ANNEXURE G: INTERVIEW GUIDE 

 

Study Title: Utilization of Health Management Information System for data driven deci- 

sions in maternal healthcare in Addis Ababa. 

Target audience: Health professionals (Physicians, Nurse and Midwifes). 

Objectives of the discussion 

 Explore and describe healthcare professionals’ information needs and experiences 

of data management processes.

 Explore how healthcare professionals use HMIS to generate information that sup- 

port decisions in maternal healthcare.

 Identify barriers and opportunities for strengthening HMIS for maternal healthcare.

 
Biographic data 

 
1. Age of participant------------------------- 

2. Gender of participant-------------------- 

3. Position)    

4. Length of service in maternal health department------------------------------ 

5. Highest educational qualifications---------------------------------------------- 

 
 

BROAD INTERVIEW QUESTIONS 

 
1. Can you tell me about how HMIS is structured in your hospital? 

Probing: 

 What are the key features of HMIS? 

 How does information flow from your level to the next? 

 Understanding of routine health information system and HMIS? 

 
2. How do you use HMIS to manage data? 

Probing: 

 Health information needs and type of information they require. 

 Role of each discipline. 

 Data collection, collation, analysis processes 

 Data quality and verification measures. 
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3. Can you share with me how your healthcare facility encourages you to use ma- 

ternal health information? 

Probing: 

 
 Mechanisms to encourage data-driven decisions 

 Capacity building 

 Information use practices 

 Barriers and challenges 

 
4. Recommendation to improve use of HMIS in maternity departments? 
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ANNEXURE H: CONFIDENTIALITY BINDING FORM 
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ANNEXURE I: INFORMATION LEAFLET 
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ANNEXURE J: CONSENT FORM FOR EXPERTS 
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ANNEXURE K: QUESTIONNAIRE: VALIDATION OF 

STRATEGIES 
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Study title: UTILIZATION OF HEALTH MANAGEMENT INFORMATION SYSTEM FOR DATA DRIVEN DECISIONS IN MATERNAL 

HEALTHCARE IN ADDIS ABABA. 

Dear Participant 

Instructions: 

• Kindly complete all sections. 

 
• Mark your answers by inserting X in the column. 

 
• You can provide further feedback in the spaces provided for additional comments 

 
 
 

 

Section A: General Information 

Socio-demographic Information 

No Question Option Response 

1 Please indicate your gender Male 1 

Female 2 

2 Please indicate your age group 20-29 1 

30-39 2 

40-49 3 

50-59 4 
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  60-69 5 

3 Highest level of education Doctoral Degree 1 

Master Degree 2 

Bachelor Degree 3 

Diploma 4 

4 Please indicate your organization/department National ministry of health 1 

Addis Ababa city admin- 

istration health bureau 

2 

Public hospital in Addis Ab- 

aba 

3 

Non-Governmental Organi- 

zation (NGOs) 

4 

University 5 

5 Your position in your organization/department  

6 Length of service in the position stated above  
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SECTION B: PROPOSED STRATEGIES FOR IMPROVING UTILIZATION OF HEALTH MANAGEMENT INFORMATION SYSTEM 

FOR DATA DRIVEN DECISIONS IN MATERNAL HEALTHCARE 

 Indicate your opinion towards the following statements by marking in the appropriate column labelled 1, 2, 3 or 4 

based on the provided scale. 

The sections include the strategy, activities, responsible authority and time frame. 

Strategy no 1: Strengthening routine data management 

Expected outcome: Improved routine data management and implementation of HMIS 

No Actions Activities Responsible 

unit/person 

Time-frame Strongl 

y 

agree 

Agre 

e 

Disagree Strongly 

disagree 

7. Design  strong 
routine   data 
management 
and ensure 
standards 

7.1 Review HMIS 
implementation in 
healthcare facilities 
and provide uni- 
formed services 

National, City 
administration, 
Hospitals and 
NGOs 

Annually 1 2 3 4 

7.2 Standardize core 
maternal health indi- 
cators and data ele- 
ments 

National, City 
administration, 
Hospitals and 
NGOs 

Annually 1 2 3 4 

7.3 Standardize 
HMIS data collection, 
reporting tools and 
standard of proce- 
dures 

National, City 
administration, 
Hospitals and 
NGOs 

Annually 1 2 3 4 
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  7.4 Design regular 

supportive supervi- 
sion, mentorship and 
feedback system for 
maternal health de- 
partment 

National, City 
administration, 
Hospitals and 
NGOs 

Annually 1 2 3 4 

 
 
 

 
8. 

Strategy no 2: Reinforce ICT infrastructure 

Expected outcome: Improved ICT infrastructure 

Expand ICT in- 
frastructure. 

8.1 Computers and 
other ICT resources 
are available. 

National, City 

administration, 

Hospitals, NGOs 

Bi-annual 1 2 3 4 

8.2 Ensure the avail- 
ability of net- 
works/connectivity at 
each department 

National, City 
administration, 
Hospitals, NGOs 

Bi-annual 1 2 3 4 

8.3 Upgrade the data 
center to accommo- 
date the growing 
demand of routine 
health data 

National, City 
administration, 
Hospitals, NGOs 

Bi-annual 1 2 3 4 

8.4 Check standard 

data management 

tools and HMIS office 

supplies are availa- 

ble in all healthcare 

facilities. 

National, City 
administration, 
Hospitals, NGOs 

Quarterly 1 2 3 4 
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9. 

Strategy no 3: Improving technical support and digitalization of HMIS 

Expected outcome: Improved technical support and digitalization of HMIS 

 
Strengthen 

technical sup- 

port and digitali- 

zation of HMIS 

at all service 

area 

9.1 Integrate dispar- 
ate systems (stand- 
alone digital health 
solutions with EMR 
core systems). 

National, City 
administration, 
Hospitals, 
NGOs, Universi- 
ty 

Annually 1 2 3 4 

9.2 Develop electron- 
ic Laboratory Infor- 
mation System 

National, City 
administration, 
Hospitals, 
NGOs, Universi- 
ty 

Annually 1 2 3 4 

9.3 Establish elec- 
tronic auditable 
Pharmaceutical 
Transaction System 

National, City 
administration, 
Hospitals, 
NGOs, Universi- 
ty 

Annually 1 2 3 4 

9.4 Examine District 
Health Information 
System (DHIS2) to 
support planning, 
monitoring, and deci- 
sion-making 

National, City 
administration, 
Hospitals, 
NGOs, Universi- 
ty 

Annually 1 2 3 4 

9.5 Integrate DHIS2 
with other systems 

National, City 
administration, 
Hospitals, 
NGOs, Universi- 
ty 

Annually 1 2 3 4 
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  9.6 Implement in- 

teroperability to facili- 
tate data sharing be- 
tween external sys- 
tems and facility digi- 
tal health solutions. 

National, City 
administration, 
Hospitals, 
NGOs, Universi- 
ty 

Annually 1 2 3 4 

  9.7 Engage and col- 
laborate with private 
health sector in digi- 
talizing health infor- 
mation system 

National, City 
administration, 
Hospitals, 
NGOs, Universi- 
ty 

Annually 1 2 3 4 

 
 
 

 
10. 

Strategy no 4: Strengthen HMIS capacity building for healthcare professionals 

Expected outcome: Improved competency in maternal HMIS data management 

Ensure the ma- 

ternal 

healthcare pro- 

fessionals’ 

workforce has 

skills and 

knowledge to 

fully utilize 

HMIS and data 

management 

10.1 Revise and up- 
date HMIS indicators 
training curricu- 
lum/module for in - 
service 

National, City 
administration, 
Hospitals, 
NGOs, Universi- 
ty 

Every three 

years 

1 2 3 4 

10.2 Streamline data 
management pro- 
cesses and present 
to maternal 
healthcare profes- 
sionals 

National, City 
administration, 
Hospitals, 
NGOs, Universi- 
ty 

Annually 1 2 3 4 

10.3 Initiate Continu- 
ous Professional De- 
velopment (CPD) on 

National, City 
administration, 
Hospitals, 

Quarterly 1 2 3 4 
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  HMIS and data man- 

agement 
NGOs, Universi- 
ty 

     

10.4 Design mecha- 
nisms to improve dig- 
ital literacy/e-learning 
for health care pro- 
fessionals 

National, City 
administration, 
Hospitals, 
NGOs, Universi- 
ty 

Quarterly 1 2 3 4 

10.5 Enhance super- 
vision and mentor- 
ship initiatives at all 
levels 

National, City 
administration, 
Hospitals, 
NGOs, Universi- 
ty 

Quarterly 1 2 3 4 

 
 
 
 
 

11. 

Strategy no 5: Improve routine data quality 

Expected outcome: Improved data quality and support decision making 

 
Enhance Data 

quality im- 

provement in- 

terventions 

11.1 Improve com- 
prehensive imple- 
mentation of data 
quality assurance 
mechanisms such as 
(LQAS, RDQA) 

National, City 
administration, 
Hospitals, 
NGOs, Universi- 
ty 

Quarterly 1 2 3 4 
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  11.2 Enhance data 

quality assessment 
and feedback mech- 
anisms 

National, City 
administration, 
Hospitals, 
NGOs, Universi- 
ty 

Quarterly 1 2 3 4 

11.3 Establish capac- 
ity building for 
healthcare profes- 
sionals on quality as- 
surance techniques 

National, City 
administration, 
Hospitals, 
NGOs, Universi- 
ty 

Quarterly 1 2 3 4 

 
 
 

 
12. 

Strategy no 6: Strengthening monitoring and evaluations 

Expected outcome: Improved monitoring and evaluations to strengthen HMIS 

Establish moni- 
toring and eval- 
uation at grass 
root level 

12.1 Formulate the 
Standard Operating 
Procedure for Data 
Management and 
Support Services. 

City administra- 
tion, Hospitals, 
NGOs, Universi- 
ty 

Quarterly 1 2 3 4 

12.2 Use the stand- 
ardized checklists on 
supervisory visits 

City administra- 
tion, Hospitals, 
NGOs, Universi- 
ty 

Quarterly 1 2 3 4 

12.3 Monitor the 
functionality of per- 
formance monitoring 
team (PMT) 

City administra- 
tion, Hospitals, 
NGOs, Universi- 
ty 

Quarterly 1 2 3 4 

12.4 Develop a 

framework for feed- 

back on visits 

City administra- 
tion, Hospitals, 
NGOs, Universi- 
ty 

Quarterly 1 2 3 4 
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  12.5 Conduct review 

meetings and include 

all staff 

City administra- 
tion, Hospitals, 
NGOs, Universi- 
ty 

Bi-annual 1 2 3 4 

12.6 Disseminate 
HMIS Information 

National, City 
administration, 
Hospitals, 
NGOs, Universi- 
ty 

Quarterly 1 2 3 4 

  12.7 Monitor the im- 
plementation of ac- 
countability frame- 
work on data man- 
agement and infor- 
mation use 

National, City 
administration, 
Hospitals, 
NGOs, Universi- 
ty 

Bi-annual 1 2 3 4 

12.8 Monitor the im- 
pact of HMIS data 
use on improving 
maternal health per- 
formances 

National, City 
administration, 
Hospitals, 
NGOs, Universi- 
ty 

Bi-annual 1 2 3 4 

 
 
 

 
13. 

Strategy no 7: Strengthening leadership and governance 

Expected outcome: Improved leadership and governance in support of HMIS 

Ensure func- 
tionality of lead- 
ership and gov- 
ernance to sup- 
port HMIS im- 
plementation 

13.1 Provide due at- 
tention to depart- 
mental level while 
designing HMIS gov- 
ernance at all levels. 

National, City 
administration, 
Hospitals, 
NGOs, Universi- 
ty 

Quarterly 1 2 3 4 

13.2 Develop formal 

monitoring and sup- 

port to build capacity 

National, City 
administration, 
Hospitals, 

Quarterly 1 2 3 4 
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   NGOs, Universi- 

ty 
     

13.3 Establish ac- 

countability frame- 

work 

National, City 
administration, 
Hospitals, 
NGOs, Universi- 
ty 

Bi-annually 1 2 3 4 

13.4 Design and im- 
plement healthcare 
professionals’ reten- 
tion and motivation 
mechanism 

National, City 
administration, 
Hospitals, 
NGOs, Universi- 
ty 

Bi-annually 1 2 3 4 

 
 
 

 
14. 

Strategy no 8: Strengthen the culture of information use 

Expected outcome: Improved culture of information use and use data for informed decision making 

 
 
 
 
 
 

Ascertain the 
necessary skills 
for HMIS data 
management 

 

14.1 Involve aca- 
demic institutions to 
support HMIS capac- 
ity building 

National, City 
administration, 
Hospitals, 
NGOs, Universi- 
ty 

Annually 1 2 3 4 

14.2 Optimize the 
utilization of various 
platforms for infor- 
mation dissemina- 
tion. 

National, City 
administration, 
Hospitals, 
NGOs, Universi- 
ty 

Annually 1 2 3 4 

14.3 Design HMIS 
Knowledge Man- 
agement system. 

National, City 
administration, 
Hospitals, 
NGOs, Universi- 
ty 

Annually 1 2 3 4 
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  14.4 Develop learn- 

ing and knowledge 
management system 
at national, subna- 
tional levels and 
healthcare facility 
levels. 

National, City 
administration, 
Hospitals, 
NGOs, Universi- 
ty 

Annually 1 2 3 4 

14.5 Encourage the 
documentation of 
best practices and 
lessons learnt. 

National, City 
administration, 
Hospitals, 
NGOs, Universi- 
ty 

Annually 1 2 3 4 

14.6 Verify there is a 
functional coordina- 
tion mechanism for 
informed decision- 
making. 

National, City 
administration, 
Hospitals, 
NGOs, Universi- 
ty 

Annually 1 2 3 4 

Comment 1  

Comment 2  

Comment 3  
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ANNEXURE L: PANEL OF EXPERTS STRATEGY VALI- 

DATION CHECKLIST 

 
Study Title: Utilization of Health Management Information System for data driven deci- 

sions in maternal healthcare in Addis Ababa. 

Please rate your level of support for the updated strategies. 
 
 
 

S.N Strategies to improve ma- 
ternal HMIS data manage- 

ment 

Level of endorsement 

Strongly en- 
dorsed 
(Code-1) 

Moderately en- 
dorsed 
(Code-2) 

Minimally en- 
dorsed 
(Code-3) 

1. Strengthening routine data 
management 

   

2. Reinforce ICT infrastructure    

3. Improving technical support 
and digitalization of HMIS 

   

4. Strengthen HMIS capacity 
building for healthcare pro- 
fessionals 

   

5. Improve routine data quality    

6. Strengthening monitoring 
and evaluations 

   

7. Strengthening leadership 
and governance 

   

8. Strengthen the culture of 
information use 

   

 

Comment 1 

   

 
Comment 2 

   

 

Comment 3 
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