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Abstract 

This study deals with the Health Technology Assessment (HTA) in Rwanda especially for medical 

devices by developing a framework as well as a policy to be followed while carrying out decision-

making on the incorporation of new technology or replacement of the existing technology. The 

developed framework shows how HTA could be used in decision-making when an institution or a 

hospital is planning to incorporate new technology, especially medical devices. The term Health 

Technology Assessment (HTA) refers to the systematic process of evaluating the properties, 

effects, and impacts of health technology. As a multidisciplinary process, it helps in the evaluation 

of the social, economic, organizational, and ethical aspects of health technology. This assessment 

looks at the benefits, efficacy, effectiveness, safety, appropriateness, and cost-effective analysis of 

the technology. It has the aim of developing the HTA framework for Rwanda through the 

establishment of national HTA policies including healthcare technology properties, economic 

attributes, and risk management in order to enhance the best health technology assessment in 

Rwanda. The specific objectives of this project were to identify challenges and gaps regarding the 

assessment of the health technology system in Rwanda using SWOT analysis. It proposes feasible 

solutions through the development of the HTA framework for Rwanda and develops the Health 

Technology Assessment policies in terms of healthcare technology properties, economic attributes, 

and risk management. As part of this thesis, a literature review was conducted to obtain more 

information related to the Health Technology Assessment. Furthermore, a questionnaire was used 

as the methodology to collect data that were needed for better performance of the thesis. The 

collected data were analyzed using SPSS version 21 and MS Excel. The chi-square test and Binary 

logistic regression analysis were used to test the correlation and significance between the variables 

(both dependent and independent) respectively. The alpha (𝛼) level of 0.05 was used to determine 

the statistical significance of the data. More generally, the result showed that there is a significant, 

and correlation or relationship between the dependent and the independent variables. The result 

showed that there is a need to adopt the use of HTA in decision-making while incorporating new 

technology or replacing the existing one, especially for medical devices and this should be done 

based on the framework. For future research, the developed framework needs to be validated 

through consultation with experts and policy-makers.   

Keywords: Health technology, Health Technology Assessment, framework, medical devices.  
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Chapter1. General introduction 

The study explored the Development of Health Technology Assessment (HTA) Framework for 

Rwanda. This chapter contains the introduction to HTA, problem statement, research questions, 

Study objectives, the scope of the study, hypotheses questions, scope of study, significance of the 

study, and organization of the study.     

1.1.Introduction 

New medical technology, as well as its efficiency, safety, and costs, are on the rise in medical 

facilities during a time when healthcare resources are under increasing pressure [1]. It is crucial to 

make sure that the greater prices of the new technology are well worth it in terms of improved 

health [2]. Health Technology Assessment (HTA) is a multidisciplinary study area to assist in the 

usage, introduction, and financial support of health technologies in clinical practice and policy 

decisions. The primary goal of HTA is to inform the policy decision-maker in health care to 

improve the uptake of cost-effective new technologies and prevent the uptake of technologies that 

are of doubtful value for the health system.  

HTA helps to ensure that the new technology is not added until it is proven to be effective and 

to make sure that the outdated technology is kept and used in health facilities until it is found to be 

ineffective or not cost-effective before its replacement. It employs certain techniques to analyse 

the health and social value, financial considerations, and ethical concerns associated with the use 

of health technology in a systematic, transparent, objective, and thorough manner to guide 

decision-making [3].  

The term "health technology" describes the use of structured knowledge and skills in the form 

of tools(medical devices), medications, vaccines, processes, and systems created to address health 

issues and enhance the quality of life(QoL) [4]. Both new and dated health technologies are used 

in healthcare systems, yet there aren't enough resources to support them both. To overcome this, 

"opportunity cost" should be used to describe the worth of the benefits that might be attained by 

sponsoring one technology at the expense of another [5].  

As a result, the HTA framework is useful in choosing the best health technologies to sponsor. 

Due to limitations and gaps in local capacities, overseas specialists currently carry out HTA in 

Rwanda, By creating an HTA framework in Rwanda, it will take the lead on capacity development 

investments for national actors through the establishment of HTA policies that will strengthen 
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policymakers', local researchers, and buyers' capacities to create health benefits packages to 

support an "equitable, effective, and high-quality healthcare system in Rwanda".  

HTA primarily serves as a source of information for the creation of clinical guidelines based 

on evidence. Any action or product used to promote health in any form is often referred to as 

"health technology" when the term is used in its broadest definition for instance, by enhancing 

long-term care, rehabilitation, and disease prevention or treatment [1]. This part of the study was 

motivated by the conviction that decision-making concerns regarding the adoption of new health 

technology can only be effectively addressed and carried out within the confines of a procedurally 

structured and controlled HTA framework.  

1.2.Problem Statement 

HTA in Rwanda is undertaken by international experts due to the lack of local expert knowledge 

and gaps in local capacities. Decision makers in healthcare systems are faced with challenges of 

how best to allocate the healthcare resources while incorporating new technology or during the 

time of replacing the existing technology. Another issue is that most of the sub-Saharan Africa 

countries including Rwanda are faced with the HTA challenges of inadequate use of evidence in 

policy-making, limited technical expertise [6]. Therefore, there is a need to develop an HTA 

framework for the evaluation of innovative technology in different institutions to solve those 

problems.  

1.3.Research questions 

The area of research for this project is focusing on the development of the HTA framework for 

Rwanda. Especially on medical devices. This project attempts to answer the following questions:  

• Is there any policy related to HTA of medical devices in Rwanda? 

• Why HTA is undertaken by international experts who may not be aware of the local context 

and perspective?  

• How the HTA stakeholders in Rwanda understand the HTA concept, functions and 

practices? 

• Is there any group, agency, or organization with responsibility of establishing HTA policies 

in Rwanda?  
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• How HTA framework can contribute to the advancement of clinical interventions and 

practices, through the use of medical technology?  

1.4.Objectives of the Study 

1.4.1. General Objective 

➢ To develop the HTA framework for Rwanda through the establishment of national HTA 

policies including healthcare technology properties, economic attributes and risk 

management in order to enhance the best Health Technology Assessment in Rwanda. 

1.4.2. Specific Objectives 

➢ To identify challenges and gaps regarding the assessment of health technology system in 

Rwanda using SWOT analysis 

➢ To propose a feasible solution through the development of the HTA framework for Rwanda 

and develop Health Technology Assessment policies in terms of healthcare technology 

properties, economic attributes, and risk management  

1.5. Scope of Study 

The study was limited to the development of Health Technology Assessment framework for 

Rwanda. This consisted of the proposal writing and which included Chapter one (introduction), 

two (problem statement), three (Hypothesis questions), four (Objectives of study), five (Literature 

Review), six (Methodology), seven (Anticipated outcomes) and eight (Potential Impact) and 

conclusion. The proposal of the whole thesis was presented to the supervisors and lectures to 

confirm the feasibility of the project. After presentation, the thesis project was confirmed to be 

feasible. The conclusion and recommendation of this study has to be drawn based on the objectives 

of the study in the same order with results of the study after data collection, analysis and 

interpretation of the obtained data. The study was carried out in MOH, RBC, and ten hospitals 

including five District hospitals, two referral hospitals, two provincial hospitals and one Teaching 

hospital.  

1.6. Significance of the Study 

A copy of the thesis will be submitted in the University library to help scholars, academicians and 

other researcher in need of searching information on Health Technology Assessment framework 

and its application in health facility. In achieving to the universal health coverage in Rwanda, HTA 

framework to be developed will help to increase the transparency in decision making and to 
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negotiate the price of technology before being introduced in health facility. In terms of economic 

evaluation, HTA framework will be helpful for health facilities to make decisions on how best to 

allocate the resources or limited healthcare funds to different technologies especially on medical 

equipment. Due to the challenges of insufficient resources to fund both new and old technologies 

in health care system, ‘opportunity cost’ will be applied in order to check which technology that 

comes at the expense of another as HTA application in health facility will help to decide which 

technology is best to fund depending on its need, cost and benefits. Using HTA, Hospitals will be 

helped in decision making while selecting medical technology to be used in health care delivery 

based on the local will by looking at different aspects such as usability and quality of care that will 

lead to the significant reduction of external consultant, obtain high return on investment and low 

cost of technology.  

1.7. Organization of the study 

This thesis is organized into five chapters as follow:   

Chapter 1 that covers the introduction information including background and motivation, problem 

statement, study objectives (both general objective and specific objectives), hypothesis questions, 

scope of study, significance of study, and organization of the thesis. Chapter 2 presents the 

Literature Review about the HTA status, ways in which HTA contribute towards the introduction 

of new or replacement of technology in health facility, Challenges hindering the use HTA in health 

facility, strategies for sustainable use of HTA in health care system, finally the gap was identified. 

Chapter three explains the methodology followed in the whole study. Chapter four describes 

the results and Discussion. Finally, conclusion, recommendations, and future study are provided 

in chapter five. 
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Chapter 2. Literature Review  

2.1. Background of Health Technology Assessment  

According to WHO, HTA started in the early 1970s, when the rising demand for computer-assisted 

tomography (CT scans) became a policy concern because of the extremely expensive cost per unit, 

which was frequently more than US$ 300,000 [7]. The recently established Office of Technology 

Assessment was invited by the US Senate Committee on Labor and Public Welfare (on behalf of 

its Subcommittee on Health) carry out a study of the arguments required before the deployment of 

expensive new medical technologies and procedures in February 1975 [7]. 

 The first study on the Health Technology Assessment was published by the United States 

Office of Technology Assessment (OTA) in 1976 [8]. With the founding of the Swedish Council 

on Technology Assessment in Health Care in the late 1980s, HTA began to expand to the rest of 

the world. In 1989, the Canadian Coordinating Office for Health Technology Assessment 

(CCOHTA) was renamed the Canadian Agency for Drugs and Technologies in Health (CADTH). 

In the early 1990s, Australia became the first nation in the world to include a cost factor in HTA 

judgments [9].  

To reduce variation in the accessibility and quality of treatments and care provided by the 

UK's National Health Service (NHS), the National Institute for Health and Care Excellence (NICE) 

was established later in 1999. HTA is used to support a variety of health decisions by decision-

making bodies, such as the implementation of extensive public health programs, priority setting 

by identifying interventions that produce the greatest health gain at the lowest cost to improve 

resource allocation, decisions to publicly subsidize medical services and medications, and the 

creation of clinical guidelines [10].  

 

Figure 2.1. Historical background of HTA  
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HTA has expanded to practically all European countries in the two decades since, then to some of 

the wealthier countries in Central Europe, Latin America, and Asia. International agencies such as 

the World Bank and, to a lesser extent, the WHO have aided in its spread [8].  

In Europe, there has been an increase in the use of HTA to strengthen the scientific basis 

for health policy decisions. HTA is primarily used to support public coverage decisions of new 

medications in almost every country where it has been implemented, in part because there is a lot 

more scientific data available for medicines than for other technologies. Despite these difficulties, 

HTA has also been utilized more frequently to support the coverage decisions of MDs, 

necessitating the need for particular methodological standards for MDs [11].  

Health Technology Assessment (HTA) has developed into a common policy instrument 

for educating decision-makers who must control the entry and use of medicines, medical devices, 

and other complicated interventions inside health systems, for instance through reimbursement and 

pricing [12]. HTA is used as a tool for decision-making in the development of health policies [13].  

In particular on the path to reaching UHC, HTA is a useful tool to help priority setting and produce 

evidence for decision making. The development of trustworthy evidence, insights, and 

comparisons to supplement current knowledge advancement as well as for further innovating 

global and regional best practices of HTA have been theorized to play a vital role in enhancing 

healthcare delivery and UHC [14].  

Solving the issue of evaluating the useful component of instrumentation is the main 

challenge in every technology review. Although instrumentation may not have a direct impact on 

the parameters linked to quality of life, it does have an impact on the effectiveness of therapeutic 

and diagnostic procedures, the attending physician's workflow, and, last but not least, the patient's 

comfort. Data like technical specifications of individual devices, knowledge of their control, 

failure rate, quality of outcomes, etc. are heavily analyzed when assessing the quality of medical 

devices [15].  

Health care decision-makers are now increasingly frequently requesting quicker responses 

to help them make emergency decisions. In order to provide decision makers with high-level 

responses, "rapid HTAs," which are more concentrated, less comprehensive evaluations, have been 

devised [16]. An effective HTA must first identify the assessment topics, define the assessment 

issue or issues, determine the organizational locus or responsibility for the assessment, retrieve the 

pertinent evidence that is already available, produce or gather new evidence, assess or interpret the 
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quality of the evidence, integrate or synthesize the evidence, and then formulate conclusion and 

recommendations. final step is to track impact after distributing findings and recommendations 

[17]. 

 It has been proposed that the results and interpretation of economic evaluations help to 

explain the variety in coverage recommendations and decision-making across Europe because the 

economics of healthcare supply was a local challenge. Indeed, there is ongoing discussion on the 

appropriate ways to describe, measure, and assess the value of various health interventions. 

However, the value of health-economic analysis in HTA is undeniable and increasing [18]. HTA's 

goal is to supply evidence to policymakers so they may make informed decisions and to create 

guidelines for the administration and payment of new medical technology in a system of national 

healthcare [1]. 

HTA aids in determining whether a certain health technology offers the local healthcare 

system good value for money or is cost-effective [19]. The literature now in existence concentrates 

on the clinical elements of mHealth (mobile health) but still there is a gap of not having an 

integrated  assessment framework of health technology to enhance the sustainability of health 

system [20]. A "medical and public health practice supported by mobile technology, such as 

mobile phones, patient monitoring devices, personal digital assistants, and other wireless devices" 

is what is referred to as "mobile health" (mHealth) (p. 14) [21]. Information and communication 

technology is necessary for mobile health. Apps, smart watches, glasses, and activity trackers are 

all wearable, wireless electronic devices that use a set of sensors to collect and measure body data 

and signals for health monitoring and diagnosis; these sensors are also used to send messages to 

medical professionals when emergency situations are detected [20,21].  

According to the definition given by the Sustainable Development Solutions Network 

(SDSN), a sustainable health system is one "that improves, maintains, or restores health, while 

minimizing negative impacts on the environment and leveraging opportunities to restore and 

improve it, to the benefit of the health and well-being of current and future generations [20]. A 

sustainable building is one that can "easily be maintained and that can be effective from an 

environmental, social, and economic point of view, in order to comply with the different interests 

and needs of all the stakeholders [24].   

The establishment of  HTA in Health facility and its uses in decision making should be 

applied using Plan-Do-Study-and Act (PDSA) [25]. Plan-do-study-act (PDSA) cycles offer a 
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framework for iteratively testing modifications to raise system quality. Delivering enhancements 

in healthcare quality and safety continues to be a global problem. Plan-Do-Study-Act (PDSA) 

cycles and other quality improvement (QI) techniques have been employed recently in an effort to 

promote these changes [26]. The following table describes all about PDSA.  

Table 2.1. Description of the plan–do–study–act (PDSA) cycle method  

 Deming (1986) Original 

description of the method 

related to manufacturing 

Langley (1996) how the 

PDSA method may be 

adapted for use in healthcare 

contexts 

Speroff and O’Connor 

(2004) how the PDSA 

method is analogous to 

scientific methodology 

Plan Plan a change or test aimed 

at improvement 

➢ Identify objective 

➢ Identify questions and 

predictions 

➢ Plan to carry out the 

cycle (who, when, 

where, when) 

Formation of a 

hypothesis for 

improvement 

Do Carry out the change or test 

(preferably on a small scale) 

➢ Execute the plan 

➢ Document problems 

and unexpected 

observations 

➢ Begin analysis of data 

Conduct study protocol 

with data collection 

Study Examine the results. What 

did we learn? 

What went wrong? 

➢ Complete the data 

analysis 

➢ Compare data to 

predictions 

➢ Summarise what was 

learnt 

Analysis and 

interpretation of the 

results 

Act Adopt the change, abandon 

it or run through cycle again 

➢ What changes are to 

be made? 

➢ What will the next 

cycle entail? 

Iteration for what to do 

next 

 

2.2. Definition of Key terms 

Health Technology Assessment (HTA): According to O’Rourke et al., 2020 “HTA” is a 

multidisciplinary procedure that employs explicit methodologies to assess a health technology's 

worth at various stages of its lifecycle. Making informed decisions using HTA helps to advance 

an equitable, effective, and high-quality healthcare system [27]. 

Health technology is defined by WHO as the organization of knowledge and skills in form of 

devices, medicines, vaccines, procedures and systems developed to solve a health problem and 

improve the quality of life [28] .  
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Medical devices is a device created and manufactured for use in healthcare, not just for nutritional 

or medicinal purposes [29]. 

Priority setting is the process of making sure that the few health budgets are directed to the 

purposes that are most valuable.  

Framework is a content or process structure that acts as a general overview, skeleton, or outline 

of interconnected objects that supports a particular approach to a certain purpose.  

2.3. Health Technology Assessment Status  

According to WHO, only 64% of high-income nations, 85% of middle-income countries, and all 

low-income countries adopted HTA for planning and budgeting [30]. According to WHO, 

different nations have different levels of development for HTA. A number of factors have been 

identified as HTA facilitators, including political will, networks, organized health systems, legal 

frameworks, and pertinent instances of gain. Political unrest, tiny economies, and a lack of human 

resources are all obstacles. Future action is advised, including mapping needs and possibilities, 

bolstering collaborative projects, incorporating stakeholders, and developing roadmaps toward 

open and long-lasting HTA frameworks  [31].  

According to WHO, HTA is expanding quickly in industrialized nations. Canada and 

Switzerland are two of the top nations in this sector. HTA is especially crucial in low- and middle-

income countries. HTA or HTA-like activities are carried out and used in 52% of Middle Eastern 

nations, leaving 48% of them without such activities. HTA has gained significant popularity and 

is now regarded as a development approach. World Health Organization (WHO) claims that 

solving global concerns, enhancing health systems, and reaching the Sustainable Development 

Goals (SDGs) all need the use of HTA [14].  

In response to World Health Assembly Resolution WHA67.23 on "Health intervention and 

technology assessment in support of universal health coverage," which urged the WHO Secretariat 

to evaluate the state of HTA internationally, the WHO 2015 Global Survey on HTA was launched. 

A systematic mechanism for making decisions about investments in health technology exists in 

half of the Middle East and North Africa (MENA) region's countries, according to the research. 

However, just 3% of nations have clear regulations, and practically all of them lacked enough 

competent personnel, data, and knowledge to conduct HTA and use the results in decision-making. 
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This suggests that the MENA countries have a technological and policy deficit that needs to be 

filled [32].  

It has been found that there is a lack of a unified interpretative framework of Health 

Technology Assessment in healthcare [33]. This master’s thesis aims to fill in this gap by 

developing an HTA framework to support decision making in health technology. As political 

leaders of various nations pledge to implement universal health coverage (UHC) in the middle of 

the epidemiological and demographic shifts that have been extensively studied as well as the 

transition away from aid [34],[27].  

Sustainable financing strategies are essential for the UHC ambition to become a reality as 

financial challenges continue to increase. Public resources are still insufficient in the poorest 

countries of sub-Saharan Africa (SSA), despite the fact that economic growth is now the primary 

driver of budgetary space for health [27]. Even the most basic service packages cannot be covered. 

As a result, decisions regarding priorities must be made; decisions that frequently include 

challenging trade-offs. Since demands (whether needs or demands) on healthcare resources are 

always larger than the resources available, priority setting-the process of choosing the priority to 

be assigned to a service or individual patient at a given point in time is inevitable. The systematic 

evaluation of the properties and effects of a health technology, which can include any intervention 

that may be used to promote health, prevent, diagnose, or treat acute or chronic disease, or for 

rehabilitation, is the focus of Health Technology Assessment (HTA), a tool that is employed 

globally to support explicit, evidence-informed priority setting [4].  

The WHO endorses HTA (WHO assembly HTA in 2014) [5]. Using context-sensitive 

evidence to make trade-offs explicit and a consultative procedure to allow for thought and 

participation in the decision-making process, to inform priority-setting decisions in the context of 

UHC [4]. Currently, HTA in Rwanda is undertaken by international experts due to the lack of local 

expert knowledge and gaps in local capacities [35]. there is a need to develop the HTA framework 

that will include the policies that are very crucial for investing in capacity development for local 

actors as well as strengthening policymakers and purchasers’ capacities to develop health benefits 

packages that consider population needs in terms of disease burden, national priorities, equity, and 

cost-effectiveness using an evidence-based approach [35].  
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2.4. Why HTA of Medical devices should be done 

Nowadays, medical devices are viewed as the foundation of advances in modern medicine. medical 

devices (MDs) include a wide range of items such as syringes medical imaging devices, and 

implanted devices like pacemakers. MDs are divided into four groups based on the level of risk to 

which the patient is exposed (I, IIa, IIb, and III) [28]. 

Compared to other technologies, HTA of medical devices is essential because MDs differ 

from other health technologies in several ways, including: (i) they frequently change quickly; (ii) 

clinical outcomes frequently depend on the end-training, user's competence, and experience; and 

(iii) pricing is typically more dynamic than other health technologies. Expenses frequently include 

both running costs (including maintenance and consumables) and procurement costs (including 

the accompanying infrastructure)." Concerns about the ability of existing HTA approaches to 

address the difficulties created by the unique characteristics of MDs have grown over time 

[36].The ongoing increase in the rates of introduction of the new technologies in the healthcare 

industry is a reflection of the scientific research's increasing advances in the creation of 

technologies integrated into medical devices. These cutting-edge medical devices must be assessed 

using a decision-making process that can take into account a wide range of factors, including 

clinical value, safety, potential and operational effectiveness, economic and organizational impact, 

as well as the burdens the end user bears. Health Technology Assessment (HTA) enables to 

effectively tackle such considerations [37].  

In order to assist local decision-makers in choosing potentially very different medical 

devices, a significant amount of research has been conducted in the field of micro-assessment [37]. 

Also known as local/hospital-based HTA [38]. HTA of medical devices has mostly been 

established with the evaluation of drugs/pharmaceuticals in mind [39].  

Forgetting significant distinctions between drugs/pharmaceuticals and devices, and failing 

to take into account critical elements of medical devices. Because decision-makers must identify 

new criteria each time a new device needs to be evaluated, propose appropriate measurement scales 

for them, and then validate them, the practical application of HTA tools has been significantly 

threatened. Therefore, there is a need of establishing the use of HTA as well as its framework in 

decision making as a supporting tool for to assist in decisions making based on the best available 

evidence on the introduction and use of technologies in the healthcare system in a way that is both 

safe and effective.  
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2.5. Ways in HTA contribute towards the incorporation of new technology (medical devices) 

or the replacement of existing technology in health facilities. 

HTA is useful while evaluating the value for money, it is usually used to measure the differential 

in costs required to achieve an extra health benefit of a new therapy through the application of the 

HTA framework. Frameworks provide the ability to measure and compare health system functions 

in different countries in order to make better and more meaningful decision to make comparisons 

within and between countries, identifying gaps, and sharing information [40].  

HTA has a strong foundation in research on the health effects and broader implications of 

the use of technology in health care [41]. For many low- and middle-income countries, HTA offers 

a powerful modernizing vision for their health system [42]. Conducting HTA studies is important 

for efficiently and effectively use of healthcare services resources to safeguard the public health 

systems and financial resources [43].  The outcomes of HTA are useful at various levels of effects 

on decision making, to plan capacities and reorganize the service provision [44]. Health 

Technology Assessment is a method of maximizing health gain while also making resource 

allocation decisions more clear and explicit [45].  

HTA plays a great role for supporting the decision making about procurement and incorporation 

of medical devices.  In order to develop an egalitarian, efficient, and high-quality healthcare 

system, HTA attempts to provide evidence for health policy decision-making [39]. In order to 

ensure that limited resources are used effectively, Health Technology Assessment (HTA) is used 

as a tool to support evidence-based decision-making. Pharmaceuticals are where Health 

Technology Assessment has been used most frequently. However, over the past ten years, there 

has been an increase in interest in using HTA for other health technologies, such as medical devices 

[46].The term "health technology" is frequently used to refer to a variety of aspects of health, inc

luding therapy, diagnosis, and prevention. 

It comprises all equipment, methods, and systems used in the provision of healthcare services 

[47]. Health Technology Assessment (HTA) as a systematic process helps to evaluate of 

properties, effects, ethical, and economic aspects of the technology in order to better inform health 

policymakers and improve the decision-making process in the area [48]. 

 The use of HTA has grown throughout the world, enabling evidence-based coverage 

decisions and enhancing resource allocation effectiveness. The evaluation considers a number of 

factors, including effectiveness, safety, efficiency, social and legal issues, and ethical 
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considerations [49]. Technology evaluation can be done at any stage of the product's life cycle and 

has a variety of uses. These include supporting coverage decisions, counseling clinicians and 

patients on how to utilize health technology properly, advising a regulatory agency about the 

authorization and use of technology, and directing disinvestment decisions [50]. 

 Decisions about HTA are important because of the effects they may have on patients, 

healthcare professionals, funding organizations, technology producers, and health policy makers. 

In order to successfully implement HTA, a multidisciplinary analysis of the spectrum of social, 

economic, clinical, and organizational ramifications resulting from the introduction of a new 

technology compared to the current standards of care is required [51].     

2.6. Challenges hindering the use of HTA in Health facilities 

Although there is a general tendency in health care toward a stronger role for HTA, improved HTA 

processes, greater openness of HTA, and higher stakeholder involvement in HTA, there are still a 

number of forces that work against HTA. Health Technology Assessment is still having different 

challenges as they are described below: insufficient personnel to carry out HTA This includes a 

lack of ability and inadequacy in the recruitment and retention of human resources [52]. Especially 

in fields like meta-analysis, health economics, and budget impact analysis, the need for specialized 

training for employees in an era of rapid technology innovation was noted as a major concern. 

Studies demonstrate the value of training investments, but they can be costly [53].  

Process Design for Stakeholder Participation The creation of an effective procedure for the 

involved stakeholders, first and foremost the patient, is one of the most significant issues[53]. 

Another issue is that certain parties are unaware of the HTA's objectives [54]. How to successfully 

involve stakeholders from the healthcare sector, businesses policymakers, and philanthropic 

organizations that provide technology to hospitals is another topic of discussion [53].  

Applying findings from research to conclusion in HTA reports Making Decisions Based 

on Evidence The inadequacy of HTA reports, its policies with other departments, and stakeholders' 

ignorance of HTA knowledge and implementation are only a few of the obstacles to adopting HTA 

results. High-quality data is available, but there isn't enough assurance to support the use of Health 

Technology Assessment in decision-making. Even in locations where assessments by national 

authorities have been performed, gathered evidence is typically ignored or not used [53]. Only half 

of Health Technology Assessment reports have an impact on decision-making, according to 

several studies on the influence of HTA on health policy. However, the goal of HTA has been to 



14 
 

enhance health managers' and policymakers’ judgment in order to promote quality, effectiveness, 

and justice[55].  

The validity of data and evidence has been cited as a major issue in numerous research on 

HTA difficulties. The institutions providing public health care do not share a single database. For 

economic evaluation, there is not enough information. Reports indicate a decrease in the standard 

of the evidence [53]. Shifting Political Context Issues with administration, funding, and operations 

of health systems organizations can result from tension between the federal government and states 

or provinces within a nation. Conducting HTA is also being hampered by political unrest, a quick 

change in the composition of the government, and political change[53]. The same set of items 

apply to the macro-level inadequacy of health policy caused by many decision-making processes 

[54]. There is no established HTA methodology. Even if they frequently employ the same 

technique, there may be a difference depending on the available resources. differences in 

evaluation methods, comparison group choices, and the assessment of the degree of uncertainty in 

the evidence currently available [56].  

Demand for HTA is rising, and there is pressure for quick assessments. Agencies reported 

that, frequently without more resources, they were unable to meet the growing demand for HTA 

in their jurisdictions. They observed that this demand frequently exceeded the capacity of the 

agencies to provide the HTA. Agencies claimed that this demand frequently stems from the 

government and may be related to the introduction of more expensive medical technologies [53].  

Putting HTA Into Practice and Policy and the key problem is putting an HTA's 

recommendations into practice. How can HTA recommendations be effectively translated into 

policy and practice [53]. And those challenges are really caused by inadequate quality of evidence, 

a lack of communication and trust between policymakers and researchers, and financial conflict 

[57]. Other significant difficulties include a lack of money, poor financial planning, and inadequate 

financial resources. Most sub-Saharan Africa countries meet with the problem of limited 

healthcare budgets, strive for achieving to prioritize the needs of health care and invest in health 

technologies [58].  

According to Babigumira et al. (2016), it has been found that Rwanda and South Africa 

sought to use HTA for a range of regulatory, coverage or formulary decisions, and reimbursement 

activities [59]. Decision makers face many challenges in how best to allocate health care resources. 
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2.7. Strategies for sustainable use of HTA in health care system 

Since the lack of resources is a major obstacle when choosing new technology or when there is a 

need to replace the existing technology especially for medical devices, hence HTA framework 

developed, will help the stakeholders in HTA process health management, the healthcare 

professions, industry, and government in health-care for planning , budgeting, resource allocation, 

policy and decision-making in health institutions [60].  

The role of healthcare technology, which are constantly evolving, is becoming more and 

more important as emphasis is paid to the treatment and care of patients [21]. In fact, technology 

offers a great opportunity to improve patient care and the efficiency and effectiveness of all 

healthcare stakeholders, including policymakers, regulatory bodies, payers, and physicians [2]. 

Technology has the potential to improve efficiency and effectiveness in a number of areas of 

healthcare. A successful implementation necessitates a thorough "a priori" understanding of the 

technology's capabilities and its use because technology cannot alone change the entire healthcare 

system [61].  

For economic sustainability, the gold standard for allocating healthcare resources is the 

cost-effectiveness study. A long-standing and well-respected approach called a Health Technology 

Assessment (HTA) assesses the effects, advantages, and implications of cutting-edge medical 

technologies or therapies, as well as their costs and effects on the healthcare budget [20]. This will 

be achieved through the use of HTA on whether to introduce new technology (medical devices) or 

replace the existing one in health facility as HTA could be used to support decision maker to ensure 

the best technology to be provided to the patients within healthcare system in order to enhance the 

safety of both patients and the end users of the technology (medical devices).  

2.7. Summary 

In this chapter of literature review, the study has mainly focused on the background of Health 

Technology Assessment, definition of key terms, the ways in HTA contribute towards the 

incorporation of new of technology (medical devices) or the replacement of existing technology 

in health facilities, challenges hindering the use of HTA in Health facilities, strategies for 

sustainable use of HTA in health care system.  
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Chapter 3. Research Methodology 

3.1. Introduction 

This chapter discusses the research design, research procedure, study area, study population, 

sample size and selection, data source, data collection methods, methods of data analysis, 

limitations encountered during the period of data collection, and summary of all contents of this 

chapter.  

3.2. Research Process 

During the study different literatures were reviewed in order to get information on the HTA 

globally and local context. To obtain the data which were needed for this thesis, the coordinator of 

MSc program in Biomedical Engineering provided the introduction letter to be presented to the 

institutions in order to get the permission for collecting data. During the period of data collection 

at the field, questionnaires link was distributed to the selected respondents who were able to answer 

the questions which were asked in the given questionnaire. The obtained data were analysed using 

IBM SPSS version 21. Chi-square and logistic linear regression analysis were used for testing the 

correlation and significance between dependent and independent variables. Therefore, the 

conclusion, recommendation and future study were designed based on the analysed data.   

3.3. Research Design 

The study involved qualitative data collected using the questionnaire tool in order to get the 

primary data. The secondary data was obtained through internet search for the literature of books, 

articles, journals and other reports which contained information related to the Health Technology 

Assessment. Data that were collected enabled to draw the conclusion, recommendations and future 

study.  
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 Figure 3.2. Research design    

3.4. Study Area 

The study was carried out in MOH, RBC and ten hospitals including five District Hospitals (DH), 

two referral hospitals, two provincial hospitals, and one Teaching Hospital.    

3.5. 3.6. Sample size determination and Selection 

➢ Sample size determination 

In this study the sample size was determined using the z value of 1.32 which is found on the area 

of distribution table in the book wrote by C.R. Kothari in 2004 [62] . This value of z was found 

using alpha(α) of 0.02, and the p-value of 0.70 was used. 

The sample size is usually influenced by a number of factors, including the purpose of the study, 

the risk of selecting a bad sample, and the allowable sampling error. In addition, three criteria need 

to be specified to determine the appropriate sample size, namely, (1) the level of precision, (2) the 

level of confidence, and (3) the degree of variability in the attributes. 

Research Design 

Questionnaire design by using  

Microsoft form 365 

Internet search for different 
literatures 

Secondary data collected 

Books, articles, journals, website, 

and other reports related to HTA 

Questionnaire distribution to 
the respondents 

Results and Discussion 
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interpretation 

Primary data collected 

Conclusion, recommendation 
and future study 
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1. The Level of precision: The level of precision, sometimes called sampling error, is the 

range in which the true value of the population is estimated to be. This is often expressed 

in percentage; in this study the preferred high precision of results was 9%. 

2. The confidence level:  In the present study, the population size implies that the assumption 

of normal populations is straight forward for both strata and therefore, value of confidence 

level equal to 81.32% 

3. Degree of variability: It refers to the variation of the distribution of attributes of interest 

in the population. The more heterogeneous a population is, the larger the sample size is 

required to obtain a given level of precision. A proportion of 50 % indicate a greater level 

of variability than either 20% or 80%. This is because 20% and 80% indicate that a large 

majority do not or do, respectively, have the attributes of interest. The previous studies 

indicator values will allow the present study to choose an appropriate degree of variability.  

Therefore, the degree of variability provisionally adopted for this study is 70%. 

Based on the above factors, the sample size that is statistically accepted for the study was 

calculated using the following formula: 𝑛 =
𝑧2𝑝𝑞

𝑒2     and q= 1-p 

Where: 

p : is proportion of people satisfied with the desired characteristics 

q: is the proportion of people not satisfied with the desired characteristic 

e: is the acceptable margin of error   or the level of precision required 

 

𝑛 =
1.322(0.7)(0.3)

(0.09)2  = 45  

Therefore, the size used in this study was made of 45 respondents. 

➢ Sample size selection 

The study population of thesis was made of respondents from different institutions including 

MOH, RBC and Hospitals (District Hospitals, Referral Hospital, Provincial Hospital and Teaching 

Hospital). The respondents of the study included Allied Health professionals (Radiologist, Lab 

Technicians, Lab Scientists, etc.), Doctors, Nurses, Biomedical Technician, Biomedical Engineers 

and others. This study involved a total number of 45 respondents who were selected using 
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systematic sampling method in order to get the key information required. This method was used 

for the purpose of choosing the participants who are believed to be more knowledgeable and 

informed about the Health Technology Assessment and its use in health facility especially when it 

comes to the process of decision making related to the inclusion of Technology in health 

institutions.  

3.7. Source of Data 

The collection of data and information was done by using both primary and secondary sources 

with the aim of getting the meaningful interpretation of the findings. The primary data was 

collected from the respondents who were approached at the field during the study. In order to 

effectively gather those primary data, questionnaire tool was used. The secondary data was 

collected through an extensive literature review to get more information on Health Technology 

Assessment and its application in health facility especially for decision making and this was done 

framework by using internet to search for literature and other websites.    

3.8. Data Collection Methods 

Data is defined as the information collected during the study and that information can be used to 

draw conclusions [63]. Data collection is the process of acquiring and analyzing information on 

relevant variables in a predetermined, methodical way so that one can respond to specified research 

questions, test hypotheses, and assess results [64]. In this study, the questionnaire tool was 

constructed by using Microsoft form 365 and then, used for data collection process. The simple, 

clear, and straight forward questionnaire was prepared for easy understanding and interpretation 

to the respondents. The questionnaire was specific, measurable, affordable, realistic and time 

bound (SMART). The questionnaire consisted of twenty questions including both open and closed 

questions that was structured based on objectives of the study.  

3.9. Methods of data analysis 

The term "data analysis" covers a wide range of distinct processes and techniques. It entails 

working with the data itself as well as goals, relationships, decisions, and ideas. The data used in 

this study include qualitative data. The data that was collected during the research was saved as 

Excel sheet. The excel sheet containing the collected data imported into IBM SPSS software 

version 21 for descriptive analysis. Ch-square test and Binary logistic regression model were used 

to test the relationship and significance between independent and dependent variables. The 
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statistically significant of a p-value less than 0.05 was considered. The results were later presented 

in form of tables, pie chart, graphs for easy interpretations.  

3.9. Limitation of the study 

➢ Some hospitals refused to provide the data due the reason of not getting the ethical 

clearance on time.  

➢ Some respondents did not have information about what HTA is dealing with and this 

required me the time to explain all about HTA and its functions in health facility especially 

for decision maker 

3.10. Summary 

In this study the questionnaire was as method for data collection. This questionnaire tool was 

constructed by using Microsoft form 365 and then, used for data collection process. The simple, 

clear, and straight forward questionnaire was prepared for easy understanding and interpretation 

to the respondents. The questionnaire was specific, measurable, affordable, realistic and time 

bound (SMART). The questionnaire consisted of twenty questions including both open and closed 

questions that was structured based on objectives of the study. The collected data was analyzed 

using IBM SPSS software version 21 for descriptive analysis. Ch-square test and Binary logistic 

regression model were used to test the relationship and significance between independent and 

dependent variables.  
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Chapter 4. Result and Discussion 

4.1. Results 

This chapter gives the detailed presentation of the analyzed data, their interpretation and discussion 

depending on the objectives of the study such as: to identify challenges or gaps regarding 

assessment of health technology system in Rwanda using SWOT analysis and to propose feasible 

solution through the development of HTA framework for Rwanda and develop Health Technology 

Assessment policies in terms of healthcare technology properties, economic attributes and risk 

management. The collected data were analyzed based on the objectives of the study and SPSS 

software was used during that process of data analysis.      

4.1.1. Qualitative results 

The total number of 45 respondents participated in this study. The questions asked to the 

respondent during the data collection were focusing on the professional background of the 

respondents, the institutions of the respondents (where do they work), whether their institutions 

have a systematic formal process by which information is gathered to support healthcare decision-

making and other questions related to health technology in order to know their perspectives on 

HTA. All qualitative results provided by the respondents are described below: 

➢ Professional background of the respondents 

Regarding the professional background of the respondents, the study showed a large number of 

participants were made of Biomedical Technicians(BMET) and Biomedical Engineer (BME). The 

number of respondents and their coresponding percentages are the following: Hospital 

administrator (n=1, 2.2%), Management including quality manager (n =2, 4.4% ), Doctor (n=2, 

4.4%), Nurse (n=4, 8.9%), Allied health professional including Radiologist, Lab scientist, Lab 

technician, etc. (n=9, 20%), Biomedical Engineer (n=13, 31.1%) and Biomedical Technician 

(n=14, 28.9%). The chart below describes the percentage of participants based on their 

professional background. 
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 Table 4.2. Professional background of respondents 

 

 

Figure 4.3.  Professional background of respondents   
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 S/N   Frequency Percent 

Valid 

Percent 

Cumulative 

Percent 

1 Hospital administrator 1 2.2 2.2 2.2 

 2 Management (quality manager, etc.) 2 4.4 4.4 6.7 

 3 Doctor 2 4.4 4.4 11.1 

 4 Nurse 4 8.9 8.9 20 

 5 

Allied health professional (Radiologist, 

Lab scientist, Lab technician, etc.) 9 20 20 40 

 6 Biomedical Engineer 14 31.1 31.1 71.1 

 7 Biomedical Technician 13 28.9 28.9 100 

  

Total 45 100 100   
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➢ Primary organization/ institution of the respondents (Where do they work?) 

Table 4.3.  Respondent's Area of work 

S/N    Frequency Percent 

Valid 

Percent 

Cumulative 

Percent 

1 

Government - Ministry of 

Health 8 17.8 17.8 17.8 

 2 

Rwanda Biomedical Center 

(RBC) 4 8.9 8.9 26.7 

 3 Hospital 33 73.3 73.3 100 

  

Total 45 100 100   

     

 

The diagram below shows the primary institution in which the respondents work. The most 

respondents were from hospital as it occupied 73.3%. 

 

Figure4.4. Respondent's Area of work   
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➢ Respondents’ views on whether the Institution/ Hospital have a systematic formal 

process by which information is gathered to support healthcare decision-making 

 

 

 

 

➢ Existing of formal process to assess health technology for medical devices 

 

Figure 4.6. Availability of formal process to assess health technology for medical devices  
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Figure 4.5. The systematic formal process by which information is gathered to 

support healthcare decision-making in institution/hospital 
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➢ Respondents view on availability of prioritization criteria used to determine health 

technologies to be considered in institution /hospital 

Table 4.4. Availability of prioritization criteria  

  Percent Frequency Valid Percent 

Cumulative 

Percent 

Yes 75.6 34 75.6 75.6 

No 24.4 11 24.4 100 

Total 100 45 100   

 

➢ Respondents view on whether the process is referred as the Health Technology 

Assessment (HTA) 

Table 4.5. Respondents’ views on whether the process is referred as the Health Technology 

Assessment (HTA) 

  Percent Frequency Valid Percent 

Cumulative 

Percent 

Yes 64.4 29 64.4 64.4 

No 35.6 16 35.6 100 

Total 100 45 100   

 

➢ Respondents view on whether their institution has a standard methodology or process 

guideline for conducting HTA or decision-making processes 

 

 

48.9%51.1%

Yes No

 
Figure4.7. Presences of standard methodology or process guideline for conducting 

HTA or decision-making processes 
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➢ Respondents view on whether their organization (institution or hospital) formally 

collaborated with other organizations locally or outside the country for the HTA or 

decision-making process 

Table4.6. Collaboration between organisation on HTA   

  Percent 

 

Frequency 

Valid 

Percent 

Cumulative 

Percent 

A. Yes, with organizations 

within our country 51.1 

 

23 51.1 51.1 

B. Yes, with organizations 

from other countries 4.4 

 

2 4.4 55.6 

C. Both A&B 22.2  10 22.2 77.8 

D. No 22.2  10 22.2 100 

Total 100  45 100   

 

➢ Respondents view on whether their institution/hospital have a policy on Health 

Technology Assessment 

 

Figure4.8. Presence of policy on Health Technology Assessment  

➢ Gathering information on whether the policy cover medical devices 

Table 4.7. Information on whether the policy cover medical devices  

    Percent Frequency Valid Percent 

Cumulative 

Percent 

Valid Yes 44.4 20 44.4 44.4 

  No 55.6 25 55.6 100 

  Total 100 45 100   

60%
40%

Yes No
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➢ Respondents view on whether institution or hospital have any HTA framework 

Table 4.8. Availability of HTA framework in Institution/hospital 

    Percent Frequency Valid Percent 

Cumulative 

Percent 

Valid Yes 37.8 17 37.8 37.8 

  No 62.2 28 62.2 100 

  Total 100 45 100   

 

➢ Respondents view on the willingness of using HTA in decision-making in 

institution/hospital especially on medical devices 

 

Figure4.9. The willingness of using HTA in decision-making in institution/hospital especially on 

medical devices 

➢ Respondents view on the criteria used by their institution/hospital to assess the impact 

of HTA 

Table4.9. Criteria used by their institution/hospital to assess the impact of HTA 

SN Variables (choice) Responses Percent 

of Cases N Percent 

1 
Changes within the organization or facilities (training staff, buying 

materials, etc.) 
27 34.2% 60.0% 

2 
Variation between current practice and recommended practice 

over time 
12 15.2% 26.7% 

3 Change in health outcomes over time (clinical changes) 11 13.9% 24.4% 

33.3

%66.7

%

No Yes
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4 Level of technology diffusion over time 5 6.3% 11.1% 

5 
Changes in health from the point of view of the patients (perceived 

health, satisfaction, others) 
7 8.9% 15.6% 

6 Changes in the cost of the medical practice over time 11 13.9% 24.4% 

7 None of the above 4 5.1% 8.9% 

8 Other 2 2.5% 4.4% 

Total 79 100.0% 175.6% 

 

➢ Respondents view on committee or group that help to review the Health Technology 

Assessment appraisal  

Table4.10. Committee or group that help to review the Health Technology Assessment 

SN Variables (choice) Responses Percent of 

Cases N Percent 

1 Scientific Committee of the HTA or decision-making body 5 9.4% 11.1% 

2 Executive Board of the HTA or decision-making body 12 22.6% 26.7% 

3 Director of the HTA or decision-making body 3 5.7% 6.7% 

4 Department/Ministry of Health 13 24.5% 28.9% 

5 National Health Service 6 11.3% 13.3% 

6 Patient Organizations 1 1.9% 2.2% 

7 None 6 11.3% 13.3% 

8 Other 7 13.2% 15.6% 

Total 53 100.0% 117.8% 
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➢ Members of the team for HTA of medical devices (It was allowed to select more than 

one choice) 

Table4.11. Members of the team for HTA of medical devices 

SN Variables (choices) Responses Percent of Cases 

N Percent 

1 Biomedical Engineer 39 30.2% 86.7% 

2 Nurse 16 12.4% 35.6% 

3 Finance 24 18.6% 53.3% 

4 Facilities Engineering 20 15.5% 44.4% 

5 Materials Management/Purchasing 27 20.9% 60.0% 

6 Other 3 2.3% 6.7% 

Total 129 100.0% 286.7% 

 

➢ Respondents view on strategic tool in which their institution/hospital use in planning 

for replacement of technology, especially on medical devices 

Table 4.12. strategic tool in which their institution/hospital use in planning for replacement of 

technology 

 
Percent Frequency 

Valid 

Percent Cumulative Percent 

Assessment of Need 31.1 14 31.1 31.1 

Assessment of Impact 8.9 4 8.9 40 

Assessment of Cost 4.4 2 4.4 44.4 

Assessment of Benefit 2.2 1 2.2 46.7 

All above 53.3 24 53.3 100 

Total 100 45 100   
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➢ Respondents results on the estimation of the number of professional staff who are 

involved in the HTA committee (in full-time equivalent) 

 

Figure4.10. Number of professional staff who are involved in the HTA committee 

 

➢ Respondents view on how long does the assessment process takes on average for any 

given case of medical devices 

Table4.13. Time of assessment process takes on average for any given case of medical devices  

  Percent Frequency Valid Percent Cumulative Percent 

1-3 months 62.2 28 62.2 62.2 

4-6 month 22.2 10 22.2 84.4 

7-12 months 11.1 5 11.1 95.6 

>1 year 4.4 2 4.4 100 

Total 100 45 100   

 

➢ Respondents’ views on the number of assessments performed related to medical 

devices in the last 12 months 

Table 4.14. Number of assessments performed related to medical devices 

 S. N   Percent Frequency Valid Percent Cumulative Percent 

 1 1 Assessment 15.6 7 15.6 15.6 

 2 2 Assessments 28.9 13 28.9 44.4 

 3 3 Assessments 26.7 12 26.7 71.1 

4.4%

64.4%

24.4%

6.7%

0         1_5      6_20         >20
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 4 4 Assessments 6.7 3 6.7 77.8 

 5 5 Assessments 2.2 1 2.2 80 

 6 10 Assessments 2.2 1 2.2 82.2 

 7 12 Assessments 4.4 2 4.4 86.7 

 8 20 Assessments 13.3 6 13.3 100 

  

Total 100 45 100   

 

 

 

 

 

 

 

 

 

 

➢ Suggested ideas of respondents on the improvement of HTA in health facility 

The data collection of this study was concluded by requesting the respondents to suggest the ideas 

or strategies that can be used in improvement of using Health Technology Assessment (HTA) of 

medical in health facility and the results are presented in the following table: 

Table 4.15. Suggestions of respondents 

Suggested ideas Frequency  Percentage 

Ensure the availability of Health data which can guide people on the 

capacity of medical equipment to be procured 

6 13.33 

Ensure availability of after sell services is very important to be 

considered in deciding the technology to be employed 

4 8.88 
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Figure4.11. Number of assessments performed related to medical devices 
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Need of developing the HTA policies on medical devices and its 

framework 

10 22.22 

Health facility should have Health Technology Assessment 

committee to participate in decision making 

1 2.22 

Extend the involved personnel so that decision can be made from a 

wide range of people who are actually end users of medical devices 

5 11.11 

The assessment (HTA) is so good just to help the improvement of 

health facilities 

4 8.88 

Enough budget should be planned for good HTA of any technology to 

be introduced in health facility 

2 4.44 

Increase the staff training on HTA 6 13.33 

Use HTA in decision making to allocate the resources 3 6.66 

Lack of spare parts due to issue of not performing well HTA 1 2.22 

Not having enough information on HTA 3 6.66 

Total 45 100 

 

Based on the results of study, 22.22% of the respondents suggested there is a need to develop the 

policy of HTA of medical devices together with the roadmap showing how HTA should be applied 

in decision making during the time of incorporating the new technology or its replacement in health 

facility. While 2.22% is the least number of the respondents who suggested that health facility 

should have Health Technology Assessment committee to participate in decision making and 

another 2.22% is for the respondent who mentioned that there a lack of spare parts due to issue of 

not performing well HTA. 

4.1.2. Test of Correlation and Significance of Variables 

In this study SPSS software were used especially chi square test and binary logistic regression 

analysis were used in order to test the relationship between variables (independent and dependent 

variables) and their significance respectively. The term correlation refers to the measure of 

bivariate that shows the association or the strength of relationship between two variable at the same 

time [65]. The statistical test of significance aims to identify whether an observed difference 
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implies that the specified features of two or more groups are the same or different; or whether a 

relationship exists between two or more variables. 

➢ Chi-Square Test Results 

Chi square test is useful while testing the hypothesis. Hypothesis-testing results in either accepting 

the hypothesis or in rejecting it [66] .  This test is a statistical measure used in sampling analysis 

to assess the relationship between two attributes (variables). Chi square test is used for the 

following purposes : (i) testing the null hypothesis that there is no association between two or more 

groups, populations, or criteria (which means, determining the independence between two 

variables); and (ii) determining the likelihood that the observed data distribution matches the 

expected distribution (which means the determining the goodness-of-fit) [67]. Chi square is 

symbolized by χ 2. In this study, the significance of the chi-square value [χ 2 (calculated)] was 

determined by using the suitable degree of freedom [df = (r − 1) (c − 1)] and the degree of 

significance (α = 0.05) in comparison with the chi-square value from a table showing Critical 

Values of χ 2. The expected value is determined as follow: 𝑬𝒊=
𝑹𝒐𝒘 𝒕𝒐𝒕𝒂𝒍∗𝑪𝒐𝒍𝒖𝒎𝒏 𝒕𝒐𝒕𝒂𝒍

𝒏
 which is 

obtained using the cross table and the formula to get chi square is 𝟐 = 
(𝑶𝒊−𝑬𝒊)𝟐

𝑬𝒊
, where 2 = chi-

square, 𝑂𝑖= Observed value, 𝑬𝒊= Expected value.  

The table indicates the chi-square test results to find relationships between variables (selected 

factors including professional background of respondents, Area of work, general process of 

assessing HTA, formal or systematic process of HTA, priority settings, process consideration, The 

standard methodology of HTA, collaboration with other organizations, HTA policy on medical 

devices, HTA framework, strategic tool used for planning, staff number who participate in HTA 

and assessment performed in the last 12 months) and the willingness of using HTA in decision 

making (HTA adoption in decision making) especially on medical devices. 
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Table 4.16. correlation of variables (selected factors) to the willingness of using HTA in decision 

making especially on medical devices  

S.N Variables (selected 

factors) 

df=(r-1) (c-1) 2(Calculated) 2(Critical) p-value 2 test (Ho)* 

1 Professional of 

respondents 

6 15.753 12.592 

 

0.0151 

 

SC 

2 Area of work 3 8.366 7.815 0.0390 SC 

3 General process of 

assessing HTA 

1 6.1875 

 

3.841 

 

0.0129 

 

SC 

4 Formal or systematic 

process of HTA 

1 4.500 

 

3.841 

 

0.0339 

 

SC 

5 Priority settings 1 4.717 3.841 0.0298 SC 

6 Process consideration 1 9.3879 3.841 0.0021 SC 

7 The standard 

methodology of HTA 

1 12.6405 3.841 0.00034 

 

SC 

8 Collaboration with 

other organizations 

3 13.7366 

 

7.815 0.00329 

 

SC 

9 HTA policy on 

medical devices 

1 4.37702 

 

3.841 

 

0.03643 

 

SC 

10 HTA framework 1 11.81723 3.841 0.0005 SC 

11 Strategic tool used for 

planning 

4 15.02679 

 

9.488 

 

0.00465 

 

SC 

12 Staff number who 

participate in HTA 

3 12.68159 

 

7.815 0.00538 

 

SC 

13 Assessment 

performed in the last 

12 months 

7 15.28071 

 

14.067 

 

0.03257 

 

SC 

 

*Ho: means there is no relationship between the selected independent variable (selected factors) 

and the dependent variable (willingness to use HTA on medical devices). SC= the selected factors 
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is statistically correlated to the willingness of the use of HTA on medical devices. r = number of 

rows. c = number of columns. 

Since the chi-square calculated is greater than critical values (values obtained by considering 

values of degree of freedom at the level of α=0.05 found in 𝑥2 table, hence there is stronger 

evidence of rejecting null hypothesis (Ho) means that there is a correlation between variables and 

the willingness of using HTA on medical devise. 

Another evidence of confirmation the correlation between the variables is that the p-values must 

be less than to the level of significance (α=0.05). Final in this study of selected variables it has 

found that there is a relationship. 

➢ Binary logistic regression model  

Table 4.17. Model Summary 

Step -2 Log likelihood  Cox & Snell R 

Square 

Nagelkerke R 

Square 

1 29.329a  .518 .692 

 a. Estimation terminated at iteration number 8 because parameter estimates 

changed by less than .001. 

                        

The model summary table reports the strength of the relationship between the model and the 

dependent variable. R, the multiple correlation coefficient, is the linear correlation between the 

observed and model-predicted values of the dependent variable. Its large value indicates a strong 

relationship. According to Cox & Snell R Square Nagelkerke R Square, the R square value for 

binary logistic regression model range between 0-1, the more the R square-value tends to 1, this 

indicates the stronger significance between independent and dependent variables [68]. Based on 

the analysis, the results for Cox & Snell R Square and Nagelkerke R Square are 0.518 and 0.692 

respectively, therefore there is a strong significance between independent and dependent variables.  
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Table4.18. Classification Table 

 Observed Predicted 

 

The willing of using HTA in 

decision-making in especially 

on medical devices 

Percentage 

Correct 

 Yes No 

Step 1 

The willingness of using 

HTA in decision-making 

especially on medical 

devices 

Yes 17 4 81.0 

No 4 20 83.3 

Overall Percentage   82.2 

a. The cut value is .500 

 

➢ Classification table (accuracy assessment) 

The classification table is another method to evaluate the predictive accuracy of the logistic 

regression model. In this table the observed values for the dependent outcome and the predicted 

values (at a user-defined cut-off value, for example, p=0.50) are cross-classified. In our example, 

the model correctly predicts 82.2% of the cases. The predictive percentage must be above 50% 

which shows the significance between variables. 

➢ Binary logistic results 

This study also uses the Binary Logistic Regression Model to investigate if there is a statistical 

significance between selected variables (independent variables) and the willingness of using HTA 

in decision making especially on medical devices. The nine variables commonly associated with 

that willingness are listed in Table below: 
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Table 4.19. Shows the significance of variables  

SN Variable (Selected factor) B S.E. Wald df Sig. Exp(B) 

1 Professional background -1.689 0.693 5.946 1 0.015 0.185 

2 Area of work -4.084 1.642 6.185 1 0.013 0.017 

3 Systematic method or process 8.151 3.635 5.028 1 0.025 3466.767 

4 Priority setting 

-

14.622 5.608 6.799 1 0.009 0 

5 HTA Process consideration 6.036 2.379 6.438 1 0.011 418.207 

6 Standard methodology -3.944 1.927 4.189 1 0.041 0.019 

7 

Collaboration with other 

institution -0.371 0.537 0.478 1 0.489 0.69 

8 HTA policy on medical devices -11.7 4.417 7.018 1 0.008 0 

9 HTA framework 6.843 2.993 5.226 1 0.022 937.136 

 
Constant 33.568 13.122 6.544 1 0.011 3.79E+14 

 

While assessing the contribution of the nine variables (selected factors) on the willingness of using 

HTA in decision making especially in medical devices. According to the study carried out by Park, 

Hyeoun Ae, in 2013, The following notations and meanings were used: B: Regression coefficient 

in the binary logistic regression model. S.E: Standard error. Exp (B): Odds ratio. Sig.: p-values (in 

the column of Sig.). Wald: A Wald chi-square test was used to determine whether the coefficients 

within the model are statistically significant. df: Degree of freedom (for the Wald chi-square test) 

[69]. Factor is said to be significance if p is less than 0.05 and if wald is greater than critical value 

at 1 degree of freedom also indicates the significant between variable. In this study, it was found 

that Sig (p-value) is less than the alpha (α) which is equal to 0.05, Therefore, there is a significance 

between variables (independent and dependent variables).   

4.1.3. HTA Framework and Policy  

As one of the specific objectives of the project is to propose a feasible solution through the 

development of the HTA framework for Rwanda and develop Health Technology Assessment 

policies in terms of healthcare technology properties, economic attributes, and risk management. 

The proposed HTA policy is found the appendix. 
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❖ HTA framework 

This framework is intended to guide healthcare decision maker especially those who are in charge 

of performing the evaluation of needed health technology (medical devices) in health facility or 

institution and deciding whether technology should be introduced in the institution. The HTA 

framework is also crucial to provide the knowledge and skills that are necessary required for a 

better decision making related to health technology. The developed framework is made of four 

main components including technology itself, institutional capacity, economic evaluation and 

patient and staff related. And this framework was sketched using draw.io software. The figure 

below shows the procedure structure of the HTA framework developed: 
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Figure4.12. Health Technology Assessment framework   

HTA stakeholders (Physicians, Nurses, Healthcare administrators, Finance, 

     Biomedical technicians, Biomedical Engineers, etc.)  

Assess/ investigation  

Need of new technology or replacement of the existing one (medical 

devices) 

The request forms 

Create and fill 

HTA Committee 

Forward the request form 

Extends 

YES 
No 

Evaluation of the form 
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replacement of technology 

Patients-related 
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Education 

Technology  
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Effectiveness, 

Safety, 

Population affected 

Economic 

Cost-effectiveness, 

Cost-utility, 

Cost-benefit,  

Cost-minimization, 

Budget impact 

analysis 

Institution/ hospital 

Technology diffusion, 

 Centralization/ 

Decentralization, 

Psychological reaction 
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Yes  

No 

Incorporation or Replacement of 

technology 
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The overview of each component in this HTA framework is described below: 

➢ Institutional capacity 

The institution or health facility should ensure that the following resources are necessary in 

performing Health Technology Assessment before a new technology is being incorporated in 

health facility or replacing the existing technology. Such resources include a person with a strong 

educational background and experience in Health Technology Assessment, sufficient financial 

resources and time for conducting the HTA of new technology or the existing one especially 

medical device, the capacity for training the end user of medical devices. This component is made 

of technology diffusion, centralization/decentralization, utilization, accessibility, skills, education 

like training and other organizations parameters such facilities or infrastructure. 

➢ Technology 

This component consists of different dimensions such as efficacy, safety, population affected and 

outcomes. at this stage decision makers have to assess if the efficacy and effectiveness of the 

technology by evaluating whether the technology is right and it is performing well what it was 

designed for and the size of the population that would receive it.  

➢ Economic evaluation 

At level of economic, HTA can assist a health system in choosing how to distribute the frequently 

constrained healthcare funding to various health technologies. Decision makers should assess the 

cost-effectiveness, cost utility and cost benefit. For the cost-effectiveness analysis, HTA 

committee or healthcare decision maker should determine if a new medical technology is 

beneficial in comparison to current medical technologies already in use. The second factor to 

assess in economic evaluation is cost-utility analyses which are essentially cost-effectiveness 

evaluations that take into account and evaluate improvements in health-related quality of life 

(HRQoL). And the last step is cost-benefit studies, which quantify the financial impact of both 

costs and consequences. 

➢ Patient-related   

At this stage, healthcare decision makers have to assess the effect of the technology to the human 

life by taking into account the following factors: social impact, ethics, acceptability, psychological 

reactions and other patient parameters. The decision-maker should consider whether the new 

technology (medical equipment) has values that can alter the way of life and attitudes of the current 

society. During the process of decision making using HTA, ethics have to be considered as an 
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integral part of HTA in order to enhance the quality of human life. And this is confirmed by study 

done by Hafizah Besar Sa'aid. e tal (2015), which stated that Improved healthcare and higher 

quality of life, or the "good life," are morally good things that are being promoted through health 

technology. Ethics therefore has a natural position in HTA since it is the logos of the good life 

[13]. 

4.1.4. Discussion  

This thesis intended to develop the Health Technology Assessment framework for Rwanda 

especially for medical devices. The hypothesis of this research was mainly focusing on the 

adoption or the willing of HTA use in decision making process during the introduction of new 

technology or replacement of existing technology in institution/hospital. This section deals with 

the discussion of the results in relation to the research questions.   

➢ Is there any policy related to HTA of medical devices in Rwanda? 

According to the survey conducted by WHO on medical devices in global atlas of medical 2022, 

it was found that healthy healthcare system depends on health technology. In particular, medical 

devices are essential for patient monitoring, illness prevention, diagnosis, and treatment. The 

World Health Assembly adopted resolution WHA60.29 in May 2007 after acknowledging the 

crucial role that health technologies play in society [70]. This survey showed in some high income 

countries like China, Belgium, Russia, etc. have Health technology (medical device) national 

policy while most African country including Rwanda do not have a designated unit/department for 

Health Technology Assessment (HTA) [70]. HTA unit/department includes the assessment of 

medical devices while There are identified HTA activities which are specifically done in 

pharmaceutics for pricing and reimbursements as well as health economics; however, there is no 

national unit [70]. The research findings of this study revealed that there is HTA policy in general 

but does not cover medical devices as it was confirmed by 55.6% of respondents as it is discussed 

in the results, therefore this research question was answered by proposing the HTA policy that 

covers medical devices especially for three main key points such as healthcare technology 

properties assessment, technology economic attributes assessment and technology risk assessment.  
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➢ Why HTA is undertaken by international expert who may not be aware of the local 

context and perspective?  

Rwanda's health sector has made great achievements toward improving the population's health 

Over the past 20 years. HTA in Rwanda is undertaken by international experts due to shortages 

and gaps in local capacities. There is a need to invest in capacity development for local actors to 

develop the required technical capacities in benefit package revisions and HTA, as well as 

strengthen policymakers’, local researchers’, and purchasers’ capacities to develop health benefits 

packages that consider population needs in terms of disease burden, national priorities, equity, and 

cost-effectiveness using an evidence-based approach[35]. And this confirmed by the findings of 

this study as large number of respondents showed that they don’t have enough information on how 

HTA should be performed.  

➢ How HTA stakeholders in Rwanda understand the HTA concepts, functions and 

practices? 

The study showed that stakeholders such as physician, nurses, allied health professional, 

Biomedical technician (BMET and Biomedical Engineer (BME) have limited knowledge on the 

use and understanding of HTA. The stakeholders believe that HTA should be promoted as a tool 

for evidence informed policymaking. And they suggest that HTA programs should be applied in 

decision making before introducing a new technology or replacing the existing one in the 

institution or hospital.  

➢ Is there any group, agency or organization with the responsibility of establishing HTA 

of medical devices policies in Rwanda?  

The Agency which is responsible for establishing the HTA policy play a great role in assessing the 

safety, efficacy, cost and benefit of new technology. Their decisions can have reflective effect on 

the length and quality of patients’ lives. This task demands the greatest care; not just to evaluate 

the technical and financial dimensions of a new technology but to carefully assess the full impact 

the new technology on patients. New technology not only have impact on health status of patients, 

it can also have effect on quality of life. HTA agencies are responsible for discussions, or 

deliberations on the value of a technology [71]. Results obtained from field showed that most 

respondents said that there is no agency responsible for formulating HTA of medical devices. And 

those participants suggested that there should be organization or unit of HTA for providing HTA 
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policy especially on medical devices in order to enhance the better decision making on health 

technology.  

➢ How HTA framework will contribute to the advancement of clinical interventions and 

practices, though the use of medical technology?  

The HTA framework developed will show the road map of all processes required to incorporate 

new technology in health facility based on the priority, by giving guidance on step by step on how 

HTA can help to maximize the chance of the newly developed technology being accepted and used 

in order to enhance the quality of healthcare system. Based on the study findings some respondents 

showed that there is an issue of budget while planning to introduce new technology (medical 

device) in health facility, therefore the use of HTA framework in decision making will help to 

overcome the issue of limited budget as it will help for better resources allocation. Also, the study 

carried out by Wang et al 2021, indicated that the widespread of HTA adoption is due to quick 

development of new health technology and limited health budget [72].  

4.2. Summary  

The responses that have been given by the respondents during the time of data collection were 

qualitative and showed well their perspectives on Health Technology Assessment. The results of 

analyzed data through the use of Chi-square and binary logistic regression analysis tests showed 

the correlation and significance between the dependent and independent variables.  
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Chapter 5. Conclusion, Recommendation and Future Study 

5.1. Conclusion 

The use of Health Technology Assessment has been expanding globally, and it has a well-

recognized potential to enhance healthcare decision-making. HTA is crucial to inform the policy 

decision-maker in health care to improve the uptake of cost-effective for new technologies and 

prevent the uptake of technologies that are of doubtful value for the health system. This study 

highlights the potential use of HTA in decision making while the health facility plans to adopt a 

new technology especially for medical devices. The research was initiated to identify challenges 

or gaps regarding assessment of health technology system in Rwanda using SWOT analysis and 

to propose feasible solution through the development of HTA framework for Rwanda and develop 

Health Technology Assessment policies in terms of healthcare technology properties, economic 

attributes and risk management.  

A well-structured questionnaire was used for data collection and a total number of 45 

respondents participated in the study. Various factors were used to test the correlation and 

significance between variables including independent variables like professional background of 

respondents, Area of work, general process of assessing HTA, formal or systematic process of 

HTA, priority settings, process consideration, The standard methodology of HTA, collaboration 

with other organizations, HTA policy on medical devices, HTA framework, strategic tool used for 

planning, staff number who participate in HTA and assessment performed in the last 12 months) 

and dependent variable (the willingness of using HTA in decision making (HTA adoption in 

decision making) before introduction of new technology especially on medical devices in health 

facility. The chi-square test indicated that the independent variables were associated (p < 0.05) 

with the willingness of using HTA in decision making (HTA adoption in decision making) 

especially on medical devices. Moreover, the binary logistic regression model revealed that both 

independent and dependent variables access positively correlated significantly. 

 After data collection and analysis, the research questions were all successfully answered 

and the objectives of the study were achieved. To the end of the study, HTA framework and policy 

were proposed and can be used to support and promote good practice through the integration of 

HTA usage in decision making for the purpose of enhancing better incorporation or replacement 

of technology (medical devices) in health facility.  
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5.2. Recommendation 

Finally, this study recommends the following: (i) the Ministry of Health (MoH) to implement the 

developed framework and encourage the health facilities to use it in decision making; (ii) the 

Government of Rwanda to establish the HTA agency which should be in charge of Health 

Technology Assessment of each medical device in health facility. This agency should join the 

global health initiative on HTA so they can share information on how HTA should be done in 

order to enhance better decision making; (iii) the Government of Rwanda to develop  the local 

technical capacity for HTA through partnership and increase awareness among stakeholders in 

order to promote the institutionalized Health Technology Assessment systems; (iv) Health 

facilities to provide the staff training on HTA and its function; (v) individuals who participate in 

decision making have to consider the HTA framework during time of deciding on health 

technology to be introduced in health facility in order to improve the patients safety.                                                         

5.3. Future Study 

For better improvement of quality of life for public health, the HTA framework developed need to 

be validated through consultation with experts and policy makers. Therefore, a wider use of HTA 

should be applied in decision making of health technology in health facilities.  
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APPENDICES  

Appendix 1: Questionnaire used in data collection  

Development of Health Technology Assessment for Rwanda: Framework investigation 

questionnaire 

Hello, 

I, Denyse TUYIZERE a Master's student in Biomedical Engineering, Center of Excellence in 

Biomedical Engineering and e-Health from the University of Rwanda. I'm conducting research for 

my master’s thesis with the title: "Development of Health Technology Assessment (HTA) 

framework for Rwanda" especially on medical equipment. This questionnaire is to fulfill the 

requirement of MSc project in Biomedical Engineering, and the data that I will get through this 

questionnaire will be only used for academic purposes in my thesis project. it will take less than 

5 min of your time to answer. This questionnaire will allow me to collect data that will help me 

to gain an understanding of the current status of Health Technology Assessment (HTA) in our 

hospitals. Health Technology Assessment (HTA) is the systematic evaluation of properties, 

effects, and impacts of health care technology. this assessment looks at the benefits, efficacy, 

technical safety, appropriateness and cost-effectiveness of technology. The primary goal of HTA 

is to inform a policy decision making in health care to improve the uptake of cost-effective of new 

technologies and prevent the uptake of technologies that are of doubtful value for the health 

system. HTA is helpful to ensure that new technology is not added until it is proven to be effective. 

Additionally, it makes sure that outdated technology is kept in the health package until it can be 

proven to be ineffective or not cost-effective. Quality and the contribution of new technology to 

bettering health outcomes are other issues that HTA addresses. Microsoft forms is used to allow 

an automatic return of the questionnaire to me once completed. This questionnaire will expire in 

2 weeks' time. Thank you in advance for your help. Denyse TUYIZERE (MSc student).   

* Required 

1. What is your professional background? *  



II 
 

Hospital administrator 

Management (quality manager, etc.) 

Doctor 

Nurse 

Allied health professional (Radiologist, Lab scientist, Lab technician, etc.) 

Biomedical Engineer 

         Biomedical Technician 

2. What is your primary organization/ institution (Where do you work)? *  

Government - Ministry of Health 

Rwanda Biomedical Center (RBC) 

Hospital 

3. Does your Institution/ Hospital have a systematic formal process by which information is 

gathered to support healthcare decision-making?  *  

Yes 

No 

4. Is there any formal process to assess health technology for medical devices?  *  

Yes 

No 

5. Are any prioritization criteria used to determine which health technologies to be considered 

in your hospital?  *  



III 
 

Yes 

No 

6. Do you refer to this process as the Health Technology Assessment (HTA)? *  

Yes 

No 

7. Do you have a standard methodology or process guideline for conducting HTA or decision-

making processes?  *  

Yes 

No 

8. Has your organization formally collaborated with or is it currently collaborating with other 

organizations on the HTA or decision-making process? *  

A. Yes, with organizations within our country 

B. Yes, with organizations from other countries 

C. Both A&B 

D. No 

9. Does your organization/institution have a policy on Health Technology Assessment? *  

Yes 

No 

10. Does the policy cover medical devices? *  

Yes 



IV 
 

No 

11. Does your organization or institution have any HTA framework? *  

Yes 

No 

12. Does your institution/Hospital have the willing of using HTA in healthcare decision-making 

especially on medical devices?  *  

Yes 

No 

13. Which of the following criteria are used by your organization to assess the impact of HTA:  

Please select all that apply.  *  

Changes within the organization or facilities (training staff, buying materials, etc.) 

Variation between current practice and recommended practice over time 

Change in health outcomes over time (clinical changes) 

Level of technology diffusion over time 

Changes in health from the point of view of the patients (perceived health, satisfaction, 

others) 

Changes in the cost of the medical practice over time 

      None of the above 

      Other (Specify): ………………………………………………… 

14. Which committee or group that help to review the Health Technology Assessment appraisal? 

*  



V 
 

Scientific Committee of the HTA or decision-making body 

Executive Board of the HTA or decision-making body 

Director of the HTA or decision-making body 

Department/Ministry of Health 

National Health Service 

    Patient Organizations 

        None 

            Other (Specify): ……………………………… 

15. Who are the members of the team for HTA of medical devices (Select more than from the 

list below)? *  

Biomedical Engineer 

Nurse 

Finance 

Facilities Engineering 

Materials Management/Purchasing 

      Other (Specify): ………………………………………………………………………… 

 

 

 

16. What strategic tool do you use in planning for replacement of technology, especially on 

medical devices?  *  



VI 
 

Assessment of Need 

Assessment of Impact 

Assessment of Cost 

Assessment of Benefit 

       All above 

17. Please estimate the number of professional staff who are involved in the HTA committee (in 

full-time equivalent). *  

0 

1-5 

6-20 

        > 20 

18. How long does the assessment process takes on average for any given case of medical 

devices? Please choose only one of the following:  *  

1-3 months 

4-6 month 

7-12 months 

 >1 year 

19. In the last 12 months, approximately, how many assessments were performed related to 

medical devices? *  

 



VII 
 

20. Is there any other question or suggestion that will help me with, for the improvement of the 

Health Technology Assessment (HTA) framework for Rwanda? 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



VIII 
 

Appendix 2. HTA Policy on medical devices 

 

i. Policy on healthcare technology properties assessment 

RATIONALE 

Throughout the pre-market period, prioritize healthcare technology through quality, safety, 

performance, efficacy, and social-ethical impact assessment.  

POLICY STATEMENT 

✓ Involves different stakeholders in a real discourse, to reduce bias and improve the validity and 

applicability of the HTA in decision-making. 

✓ Addresses the interaction between society and technology and emphasizes how to shape 

technology in the best ways to benefit people. 

✓ Verify the infrastructure availability in terms of space, utilities, building, and other related 

factors such as interface and compatibility. 

✓ List evidence and outcomes also link HTA findings and decision-making. 

✓ Determine the timing of HTA according to the specific characteristics of the technology’s life 

cycle. This decision must be based on product and context knowledge obtained by interacting 

with users, Suppliers, and manufacturers. 

✓ Formulate a specific document that defines the scope and objectives of the HTA, taking into 

account the questions to be answered through the assessment and their alignment with the 

decisions to be made using the HTA. 

✓ Never make single-point assessments instead go for an iterative process (at least two 

assessments) to ensure the technology’s property. 

✓ Measure the safety, efficacy, and effectiveness of healthcare technologies by using health 

outcome variables (Mortality, Morbidity, Adverse health events such as harmful side effects, 

Quality of life, Functional status, and Patient satisfaction). 

 

 

 

 

 



IX 
 

ii. Policy on technology economic attributes assessment  

RATIONALE 

To strengthen the institutions or hospitals for sustainable financing and ensure accountability by 

using the available budget. 

POLICY STATEMENT 

✓ Involves different stakeholders in a real discourse, to reduce bias and improve the validity 

and applicability of the HTA. The decision-makers are not involved. 

✓ Estimate the overall technology life cycle cost including purchase price, training, spare 

parts, and personnel. 

✓ Refer to legislation, highlight all requirements to make the findings of the evaluation 

available to the public, and fees that would be levied for each application (avoid any 

conflict of interest). 

✓ For specific characteristics of the patient population, estimate the clinical trials cost. 

✓ Incorporate appropriate methods for assessing costs and benefits. 

 

iii. Policy on technology risk assessment 

RATIONALE 

To improve the safety, evaluate and eliminate the hazards caused by inappropriate formulation of 

the HTA question, preparation of the HTA outcomes, dissemination of the HTA product, and 

contractors management.  

POLICY STATEMENT 

✓ Ensure that data extraction, analysis, and presentation of reports meet required standards 

and that processes used are transparent. 

✓ Involves different stakeholders in a real discourse, to reduce bias and improve the validity 

and applicability of the HTA.  

✓ Make HTA request acceptable, formulate and apply consistent criteria for refusal of the 

request. Make these available as appropriate. Where possible, provide some assistance to 

the requester even if the preparation of the assessment is not feasible or desirable.  



X 
 

✓ Make the scope of HTA, keep it under review, and where necessary, provide information 

to show HTA products are consistent with the program’s mandate and address issues that 

are important to the healthcare system  

✓ Minimize the delay, negotiate a realistic time frame and consider a partial assessment. 

✓ Ensure that high quality is maintained in the preparation of HTA products, consistent with 

guidelines on HTA practice. Where necessary, undertake prompt correction of product and 

dissemination of any amendments. Dialogue with the client and think about provisional 

results where appropriate. 

✓ Seek input and advice from stakeholders in problem definition. Balance transparency and 

accessibility of the HTA process, and benefits from the involvement of the public, with 

practicalities of meeting client’s requests in a timely fashion. 

✓ Follow up any inappropriate dissemination message with clarifying statement, ensuring 

that it is widely distributed. 

✓ Make appropriate use of dissemination media and specialists by maintaining records of 

dissemination activities. 

✓ Formulate documentation of action and responses such as risk registers and conduct clear 

communication with interested parties. 

✓ Minimize the risks associated with contractors and collaborators by keeping contract 

procedures, and contractors, under ongoing review.  
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Appendix 3. Areas of a standard normal distribution 

           Table 4.20. Z-distribution table  

z .0 0.01 .02 .03 .04 .05 .06 .07 .08 .09 

.0 .0000 .0040 .0080 .0120 .0160 .0199 .0239 .0279 .0319 .0359 

.1 .0398 .0438 .0478 .0517 .0557 .0596 .0636 .0675 .0714 .0753 

.2 .0793 .0832 .0871 .0910 .0948 .0987 .1026 .1064 .1103 .1141 

.3 .1179 .1217 .1255 .1293 .1331 .1368 .1406 .1443 .1480 .1517 

.4 .1554 .1591 .1628 .1664 .1700 .1736 .1772 .1808 .1844 .1879 

.5 .1915 .1950 .1985 .2019 .2054 .2088 .2123 .2157 .2190 .2224 

.6 .2257 .2291 .2324 .2357 .2389 .2422 .2454 .2486 .2517 .2549 

.7 .2580 .2611 .2642 .2673 .2903 .2734 .2764 .2794 .2823 .2852 

.8 .2881 .2910 .2939 .2967 .2995 .3023 .3051 .3078 .3106 .3133 

.9 .3159 .3186 .3212 .3238 .3264 .3289 .3315 .3340 .3365 .3389 

1.0 .3413 .3438 .3461 .3485 .3508 .3531 .3554 .3577 .3599 .3621 

1.1 .3643 .3665 .3686 .3708 .3729 .3749 .3770 .3790 .3810 .3830 

1.2 .3849 .3869 .3888 .3907 .3925 .3944 .3962 .3980 .3997 .4015 

1.3 .4032 .4049 .4066 .4082 .4099 .4115 .4131 .4147 .4162 .4177 

1.4 .4192 .4207 .4222 .4236 .4251 .4265 .4279 .4292 .4306 .4319 

1.5 .4332 .4345 .4357 .4370 .4382 .4394 .4406 .4418 .4429 .4441 

1.6 .4452 .4463 .4474 .4484 .4495 .4505 .4515 .4525 .4535 .4545 

1.7 .4554 .4564 .4573 .4582 .4591 .4599 .4608 .4616 .4625 .4633 

1.8 .4641 .4649 .4656 .4664 .4671 .4678 .4686 .4693 .4699 .4706 

1.9 .4713 .4719 .4726 .4732 .4738 .4744 .4750 .4756 .4761 .4767 

2.0 .4772 .4778 .4783 .4788 .4793 .4798 .4803 .4808 .4812 .4817 

2.1 .4821 .4826 .4830 .4834 .4838 .4842 .4846 .4850 .4854 .4857 

2.2 .4861 .4864 .4868 .4871 .4875 .4878 .4881 .4884 .4887 .4890 

2.3 .4893 .4896 .4898 .4901 .4904 .4906 .4909 .4911 .4913 .4916 

2.4 .4918 .4920 .4922 .4925 .4927 .4929 .4931 .4932 .4934 .4936 

2.5 .4938 .4940 .4941 .4943 .4945 .4946 .4948 .4949 .4951 .4952 

2.6 .4953 .4955 .4956 .4957 .4959 .4960 .4961 .4962 .4963 .4964 

2.7 .4965 .4966 .4967 .4968 .4969 .4970 .4971 .4972 .4973 .4974 

2.8 .4974 .4975 .4976 .4977 .4977 .4978 .4979 .4979 .4980 .4981 

2.9 .4981 .4982 .4982 .4983 .4984 .4984 .4985 .4985 .4986 .4986 

3.0 .4987 .4987 ..4987 .4988 .4988 .4989 .4989 .4989 .4990 .4990 
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Appendix 4. Chi-Square table 

          Table 4. 21. Chi-Square distribution table  

d.f. .995 .99 .975 .95 .9 .1 .05 .025 .01 

1 0.00 0.00 0.00 0.00 0.02 2.71 3.84 5.02 6.63 
2 0.01 0.02 0.05 0.10 0.21 4.61 5.99 7.38 9.21 
3 0.07 0.11 0.22 0.35 0.58 6.25 7.81 9.35 11.34 
4 0.21 0.30 0.48 0.71 1.06 7.78 9.49 11.14 13.28 
5 0.41 0.55 0.83 1.15 1.61 9.24 11.07 12.83 15.09 
6 0.68 0.87 1.24 1.64 2.20 10.64 12.59 14.45 16.81 
7 0.99 1.24 1.69 2.17 2.83 12.02 14.07 16.01 18.48 
8 1.34 1.65 2.18 2.73 3.49 13.36 15.51 17.53 20.09 
9 1.73 2.09 2.70 3.33 4.17 14.68 16.92 19.02 21.67 

10 2.16 2.56 3.25 3.94 4.87 15.99 18.31 20.48 23.21 
11 2.60 3.05 3.82 4.57 5.58 17.28 19.68 21.92 24.72 
12 3.07 3.57 4.40 5.23 6.30 18.55 21.03 23.34 26.22 
13 3.57 4.11 5.01 5.89 7.04 19.81 22.36 24.74 27.69 
14 4.07 4.66 5.63 6.57 7.79 21.06 23.68 26.12 29.14 
15 4.60 5.23 6.26 7.26 8.55 22.31 25.00 27.49 30.58 
16 5.14 5.81 6.91 7.96 9.31 23.54 26.30 28.85 32.00 
17 5.70 6.41 7.56 8.67 10.09 24.77 27.59 30.19 33.41 
18 6.26 7.01 8.23 9.39 10.86 25.99 28.87 31.53 34.81 
19 6.84 7.63 8.91 10.12 11.65 27.20 30.14 32.85 36.19 
20 7.43 8.26 9.59 10.85 12.44 28.41 31.41 34.17 37.57 
22 8.64 9.54 10.98 12.34 14.04 30.81 33.92 36.78 40.29 
24 9.89 10.86 12.40 13.85 15.66 33.20 36.42 39.36 42.98 
26 11.16 12.20 13.84 15.38 17.29 35.56 38.89 41.92 45.64 
28 12.46 13.56 15.31 16.93 18.94 37.92 41.34 44.46 48.28 
30 13.79 14.95 16.79 18.49 20.60 40.26 43.77 46.98 50.89 
32 15.13 16.36 18.29 20.07 22.27 42.58 46.19 49.48 53.49 
34 16.50 17.79 19.81 21.66 23.95 44.90 48.60 51.97 56.06 
38 19.29 20.69 22.88 24.88 27.34 49.51 53.38 56.90 61.16 
42 22.14 23.65 26.00 28.14 30.77 54.09 58.12 61.78 66.21 
46 25.04 26.66 29.16 31.44 34.22 58.64 62.83 66.62 71.20 
50 27.99 29.71 32.36 34.76 37.69 63.17 67.50 71.42 76.15 
55 31.73 33.57 36.40 38.96 42.06 68.80 73.31 77.38 82.29 
60 35.53 37.48 40.48 43.19 46.46 74.40 79.08 83.30 88.38 
65 39.38 41.44 44.60 47.45 50.88 79.97 84.82 89.18 94.42 
70 43.28 45.44 48.76 51.74 55.33 85.53 90.53 95.02 100.43 
75 47.21 49.48 52.94 56.05 59.79 91.06 96.22 100.84 106.39 
80 51.17 53.54 57.15 60.39 64.28 96.58 101.88 106.63 112.33 
85 55.17 57.63 61.39 64.75 68.78 102.08 107.52 112.39 118.24 
90 59.20 61.75 65.65 69.13 73.29 107.57 113.15 118.14 124.12 
95 63.25 65.90 69.92 73.52 77.82 113.04 118.75 123.86 129.97 

100 67.33 70.06 74.22 77.93 82.36 118.50 124.34 129.56 135.81 
 


