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ABSTRACT 

This study, has intended to design a model for an Integrated Hospital Information 

System in Tanzania, and was conducted at four hospitals from Dodoma and 

Manyara regions respectively. A sample of 90 respondents participated in the study 

from a purposive and non purposive sampling. A Statistical Package for Social 

Science (SPSS) was used to analyze the quantitative data. 

Findings have revealed that, Integrated Hospital Information System (iHIS) in 

Tanzania requires infrastructure, system development, data sharing and 

interoperability and unique identification as well as information security and 

privacy. Strong security measures must be observed before integration, during 

integration and after integration of HIS system.  

The study not only should design an architectural model for iHIS but also the design 

has considered the fact that, most patients’ records which were captured by the HIS 

deployed in various hospitals in Tanzania did not have either common unique 

identities or biometric data, which could be used to identify a patient’s record 

throughout the country. An integrated hospital information system which could 

enable sharing of patients’ information between the hospitals is an important tool for 

healthcare providers to provide continuous treatment to patients, understand the 

background of the disease, understand how the patient was diagnosed and knows the 

treatment the patient is on. 

This study also, recommends the following to be the principle for achieving the 

iHIS. The systems should be as flexibility as possible in order to allow further 

growth and its expansion; interface engine must be constituted with technologies 

that suit for integration such as XML, JSON and REST as well as patient having a 

unique identification number which can be used in all integrated systems. 
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CHAPTER ONE 

INTRODUCTION 

1.0 Background of the study 

The introduction of computers in the modern world, has changed the way people 

work, live, learn and communicate (Muriyesu, 2016). This change has reached all 

industries from agriculture to aerospace. During the 19th century, industrial 

revolution boosted the economy and led development of countries. From that period, 

some countries took the title of industrialized nations due to the presence of 

industries (Muriyesu, 2016).  

However, in 21st century with the arrival of new technologies, information 

technology seems to be the leader of socio-economic development. The computer 

technology doesn’t know borders (Røstad, 2009). This allows information 

technology, to spread on the entire planet in a shortest time than classic industries 

which many countries do not have yet.  

Due to the need of operations management, industries introduced information 

technology as a tool to improve their productivity. Different industries introduced 

computers in their operations early from first computer invention period. The 

finance industry seems to be the pioneer in using information technology (Grimson, 

2000).  

The healthcare industry was late for ten years to start using information technology 

compared to finance industry and it has not been disseminated as fast as in finance 

(Grimson, Grimson and Hasselbring, 2000). However, in health care not all 

hospitals have implemented electronic health record systems in developed countries. 
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When it comes to low and middle income countries, the financial industry is far 

more computerized compared to the health care sector as well (Muriyesu, 2016).  

Hospital Information Systems (HIS), are designed to support healthcare practitioners 

in accessing, working with a variety of patient information and promoting health 

care quality, through a coordinated information sharing (Gruber, Cummings, 

Leblanc, & Smith, 2009). According to Røstad (2009), an Integrated Hospital 

Information System, enables hospitals to provide cost-effective, shared and seamless 

healthcare services delivery.  

In addition to that, Hospital Information System helps to reduce errors, safety of 

patient’s information and make more organized clinical and administrative tasks 

(Saboonila, Toohey, & Lee, 2012). Major Hospitals in Tanzania, have adopted the 

usage of Hospital Information Systems, but the systems are limited to their 

respective hospitals (Jaitly, 2015). It is common to observe that, patients were 

moving with their prescribed papers from one practitioner to another to seek services 

even within the same hospital.  

Furthermore, patients always move, become sick while traveling, get referred to 

higher facilities or simply choose to use different healthcare facility (Røstad, 2009). 

In this situation, there is disconnection between the way information is managed and 

the needs for accessing these patients information. It is also common for healthcare 

practitioners at one hospital, to operate without a clear knowledge of the problems 

addressed by practitioners from other hospitals, including services provided and 

medication prescribed (Ben-Tovim et al., 2008). Therefore, a high-quality healthcare 

service delivery, requires an efficient exchange and access to patients’ information.  
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Despite the fact that a lot of researches which aimed at designing and modelling the 

Hospital Information System has been carried out locally and internationally, most 

of this research projects have concentrated on other areas and not in Tanzania 

(Reichert, 2011; McClellan et al., 2008; Del Fiol, Workman & Gorman, 2014).   

However, there is no model that guides or streamlines the process of integrating 

hospital information system in the areas. They also concentrated in storing and 

accessing information stored in one hospital and the system was not able to store and 

access information stored in separate information systems (Iroju, et al., 2013).  

1.1 Statement of the Problem 

Hospital Information Systems, play an essential role in the practice of healthcare 

services delivery, by allowing healthcare practitioners to access clinical information 

about patients’ health, as they formulate their patient-care strategies (Wells, 2007; 

Del Fiol, Workman & Gorman, 2014).  

The lack of patient information could result in a high administrative workload to 

practitioners, increased healthcare costs to patients; make longer hospital stay days 

than required and, reducing the quality of patient care (Iroju, Soriyan, Gambo, & 

Olaleke, 2013). The current hospital information systems in Tanzania do not meet 

the required expectations (Iroju, et al., 2013). This is because the existing hospital 

information systems in Tanzania do not allow the exchange of patients’ information 

between hospitals and sometimes within the hospital. 

Due to interoperability problems, healthcare providers cannot easily exchange 

patient information from one hospital information system to another and from one 

healthcare practitioner to another. As a result, vital health information that is stored 
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in a separate hospital information systems, cannot be accessed in a distributed 

environment in order to present a clear picture of the patient (Røstad, 2009).  

In this case, hospital information systems need to be integrated, but integrating HIS 

in developing countries is quite a big challenge (WHO, 2006). Challenges of HIS 

integration, originate from both social and technical factors surrounding the 

integration processes. According to Chenhui et al. (2008), the integration challenges 

include a multiple decentralized medical information systems and variation of the 

integration interfaces from system to system.  

Apart from the challenges of the integration, one of the factors for interoperability 

problems to my knowledge is that, there was no enough study that has been 

conducted to design a model for an Integrated Hospital Information System in 

Tanzania. However, there are broad studies which have been done in other areas in 

the world (Reichert, 2011; McClellan et al., 2008; Del Fiol, Workman & Gorman, 

2014).   

Therefore, this research has designed an appropriate model for the Integrated 

Hospital Information System, which might work smoothly with the Tanzanian 

healthcare services delivery environment. The model might help to solve the 

integration problems in hospital information systems.  

1.2 Research Objective 

1.2.1 Main Objective 

The main objective of the research was the development of a model for an Integrated 

Hospital Information System in Tanzania. 
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1.2.2 Specific Objective 

i. To establish requirements for designing an architectural model for an 

Integrated Hospital Information System. 

ii. To design an architectural model for an Integrated Hospital Information 

System.  

iii. To recommend design principles, for achieving the Integrated Healthcare 

Information System. 

1.3 Research Questions 

i. What are requirements for designing an architectural model for an Integrated 

Hospital Information Systems?  

ii. How could an architectural model of an Integrated Hospital Information 

System be designed which could match the requirements observed in (i)? 

iii. What are the design principles, which could be recommended for an 

Integrated Hospital Information Systems?   

1.4 Significance of the Study 

This study will add to the existing body of knowledge, by future academic 

researchers to be able, to design an appropriate architectural model for an Integrated 

Hospital Information System. 

This study might help ICT Managers, Project managers, Software developers, HIS 

Researchers and other stakeholders, in developing the information systems policy 

and ICT policy. The study may also provide reference materials to the Ministry for 

Health in Tanzania.   
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1.5 Scope of the study. 

The scope of this research study only, has investigated the patients’ hospital 

information system between the selected hospitals in Manyara and Dodoma regions. 

The researcher has conducted the study in two referral hospitals in Manyara region 

and other two in Dodoma region. It focused on the Integration of Hospitals 

Information Systems on data and the technology level. 

1.6 Organization of the Dissertation. 

This report is divided into five chapters. Chapter one deals with the introduction of 

the study covering the background information, Statement of the problem, research 

objectives, research questions, scope of the study and significance of the study. 

Chapter two constitutes the literature reviews on the integration of hospital 

information systems, data standards for the information exchange, computing 

infrastructure requirements for the integration, architectures of computing systems in 

hospitals and design principles for integration. 

Chapter three covers the methodology used to carry out the study. Chapter four 

presents the findings on the field study, analysis, discussions and development of the 

integrated hospital information system, and finally chapter five presents the 

conclusions, recommendations and areas for a further research related to this study. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.0 Introduction 

According to Kombo and Tromp (2006), literature review is a work which a 

researcher consults from the accredited scholars and researchers, in order to 

understand and investigate a research problem. This involves by examining books, 

magazines, internet articles, journals and dissertations reflecting on the study to be 

conducted. 

2.1 Hospital information system 

Healthcare delivery, processes the need of a perfect communication through 

personal HIS and cooperation between healthcare providers, such as doctors, nurses, 

laboratory technicians and other groups of practitioners (Reichert, 2011). The need 

for sharing of personal health information, is not the process that could complete 

within one hospital, but there is a need for a cooperation between all hospitals 

(Rexhepi, 2015). 

According to Del Fiol, Workman & Gorman (2014), a hospital information system 

plays a big role in the practice of delivery of a high-quality healthcare service by 

allowing healthcare practitioners, to access patient records. However, currently 

hospital information systems do not meet the expectations and rarely fulfil these 

requirements. 

Due to interoperability problems, healthcare providers cannot easily exchange the 

patients’ information from one hospital information system to another (Iroju, et al., 

2013). As a result, vital health information that is stored in a separate hospital 
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information systems cannot be easily accessed, in order to present a clear picture of 

a patient. In this situation, healthcare providers at one hospital have to operate 

without a clear knowledge of problems addressed by practitioners from other 

hospitals, including services provided and medication prescribed (IBen-Tovim, L 

Dougherty, J O’Connell, & M McGrath, 2008).   

2.1.1 Healthcare Systems Interfacing Overview 

At present, there is a rising demand for interfacing different application systems in 

order to organize workflow and increase productivity in healthcare organizations 

(Yee, 2005). 

There are mainly two approaches of interfacing: 

 Point – to –point interfaces 

 Interface engine solution   

The HL7 and DICOM standards, are the most widely used to facilitate 

communication between two or more clinical applications. The main advantages of 

using these standards are that, they simplify the implementation of interfaces and 

reduce the need for customizing the interfaces. 

Examples of the applications requiring interfaces include the following: Electronic 

Medical Record (EMR), Hospital Information System (HIS), Radiology Information 

System (RIS), Laboratory Information System (LIS), PACS, Emergency 

Department, transcriptions, and many others. The interaction between the two 

application systems is the bi-directional, making both applications the ability to 

import and export data. The following figure 2.1 illustrates the mechanism. 
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Figure 2.1: Data movement between two application systems. Source: Yee, 2005 

2.1.1.1 Point-to-Point Approach 

In this approach, the receiving application has to provide the specification on what 

data could receive and the type of format (Yee, 2005). Then, the sending application 

has to build the interface according to that specification. The approach, is simple but 

is quickly unmanageable for larger integration requirements because of the n(n-1) 

connections rule. For example, assume that four different systems have to be 

integrated. Then the total number of connections becomes 12 as shown in Figure 

2.2. 

 

Figure 2.2: Point-to-Point Approach interface. Source: Nghiem, 2002 

2.1.1.2 Interface Engine Approach. 

In this approach, the interface engine as shown in Figure 2.3 was built in such a way 

that it has the ability to transform the data to the receiving application requirements 

Sending 

Application 

Export 
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Application 

 

Import 
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while the message is in transit, in order to be accepted by the receiving application 

(Xudong & Haomin, 2005). 

 

Figure 2.3: Interface Engine Approach. Source: Xudong & Haomin, 2005 

2.2 Architectures of computing systems in hospitals 

Hospital computer systems developed to-date, can be classified into three alternative 

architectures: the central, modular and distributed model. 

2.2.1 The central system 

The central model system, is characterized by an architecture which is based on a 

host computer (usually mainframe), the terminals and other peripherals are arranged 

in a star connection (Sethi & Sarangi, 2017). The server performs all the required 

information management often with single software, with no significant differences 

between different hospital sections. The main advantage of the centralized system, is 

the high degree of system integration and the compatibility of various information 

segments is at the maximum possible (Sethi & Sarangi, 2017). There is a lack of 

substantial capacity consequently, to adapt the new requirements. The purchase and 

maintenance of such large computing system investment are often unsustainable for 

many institutions, and the establishment of them creates a disturbance in many parts 

of the hospital at once (Lousa, 2010). 



11 

2.2.2 Modular system  

Due to the decreasing cost of hardware and software in the early 80s, the modular 

system was created (Lyle & Naish, 2010). By using this architecture, each segment 

of the hospital was served by different computer systems, which operates with a 

specialized software application in conjunction with the central system, which 

serves the needs of the core (Lyle & Naish, 2010). The compatibility between the 

components information subsystems is achieved by using a defined framework in 

the way of exchanging information.  

The advantages of this architecture, include the increased adaptability of the system 

to the needs of the individual hospital segments and the possibility of buying 

hardware and software from different suppliers. The cost of the investment in 

contrast to the centralized approach can become progressively contributing to a more 

accessible system. The responses to the system users are more direct and 

additionally the system installation and the upgrade do not create operational 

problems in the hospital (Lousa, 2010). 

2.2.3 Distributed systems 

Distributed systems, were developed as a result of the high degree of development 

of computer networks, common communication protocols and database management 

systems. They consist of a collection of independent computers whereby, each of 

them serves different parts of the hospital. The distributed approach does not require 

a central server instead; all servers are connected to a local area network with a high 

bandwidth (Sethi & Sarangi, 2017). 

The architecture system is open, allowing connections to the LAN computer systems 

from different manufacturers, regardless of the operating system and other software. 
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This makes clear that, the main advantage of this architecture is the absolute 

freedom to choose the hardware, operating system and software, which allows 

frequent and cheap upgrades, in every part of the hospital (Sethi & Sarangi, 2017). 

The main disadvantage of this approach, is the difficulty of integrating individual 

systems in an operating computer system which requires the compatible exchange of 

information (Lousa, 2010). 

2.2.4 Related Work: 

According to Cruz-Correia et al., (2005), data retrieval and integration are among 

the major problems that face large and complex hospitals. This is normally 

concerned when patient’s information is produced in heterogeneous environments. 

In order to overcome this problem, they suggest the implementation of Virtual 

Electronic Patient Record (VEPR) system. VEPR system, provides an adequate and 

cost-effective solution for most clinical information needs. It facilitates the 

integration process and communication among the systems.  

The idea additionally, does not expose the existing data and not interfering the future 

software development (Malamateniou and Vassilacopoulos, 2003). Therefore, the 

usage of agent technologies for the retrieval and integration of clinical records in a 

VEPR, makes patient information available when and where this information was 

needed. 
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Figure 2.4: A general architecture of the Virtual Electronic Patient Record 

(VEPR) system, showing the Multi-Agent system for the Integration 

of Data (MAID), the Visualization (VIZ) module and the Central 

Repository (CRep). Source: R. Cruz-Correia et al., 2005 

2.2.4.1 General architecture for the VEPR 

The VEPR’s architecture, allows the collection, integration and the availability of 

clinical reports and provides an up-to-date patient medical history at all points of 

care in the respective departments. The architecture as shown in Figure 2.4 contains 

two major modules; 

 The Multi-Agent system for Integration of Data (MAID) module, which 

provides automatic document retrieval and  

 The visualization (VIZ) module, which shows patient data upon a user 

request. 

 The MAID module, collects the clinical reports from various hospital departments 

that is, DIS A and DIS B then stores them on a central repository (CRep). The 

(CRep), consists of a database which holds the references to the clinical reports and 

a file system where reports are stored. After searching the database, VEPR users can 

access the integrated data of a particular patient through a web-based interface. 
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When selecting a specific report, its contents are downloaded from the central 

repository file system to the user’s browser. 

According to Joch, Burkle  and Dudeck  (2000), Hospital Information System (HIS) 

is considered as the glue which integrates subsystems. For example data integration 

of the medical microbiology from the Laboratory Information System (LIS) to the 

whole HIS is achieved syntactically through HL7 standardized interfaces. 

Additionally, the semantic mapping is achieved by the usage of the data dictionary 

which identifies the tests, test components and their results. The data dictionary, is 

frequently updated once changes are made in the laboratory information system. 

2.2.4.2 Security issues 

Security issue is one of the main concerned in HIS in order, to provide the protection 

to the patients’ sensitive information. The implementation of security mechanisms, 

must be considered from the beginning of the HIS project’s development and 

implementation, allowing for its better integration and acceptability. This will be 

tackled according to the three main security characteristics: integrity, availability 

and confidentiality (Ferreira, Cruz-Correia and Costa-Pereira, 2003). 

 Confidentiality; only the authorized individuals have the access to the 

sensitive information. This is achieved through identification, 

authentification and authorization. 

 Integrity; digital signatures are security mechanisms that guarantee the 

integrity of a report by enabling the detection of unauthorized modifications. 

If a digital signature does not match with the report contents then this report 

is marked as not valid (Ferreira, Cruz-Correia and Costa-Pereira, 2004). 
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 Availability; focuses on means to provide the continuous access to the 

information by the authorized users.  

According to Boadu, & Armah (2014), a key issue in any information security is to 

protect information about all forms against unauthorized users. Innovation access 

control model is now becoming a need for application on systems due to emerging 

acts. This study will require using Role-Based Access Control (RBAC) as the tools 

for security and privacy. 

In addition to that, Boadu, & Armah (2014) stated that in the RBAC framework, 

users are granted membership into roles based on their qualifications and 

responsibilities in their organizations. The activities that a user is authorized to 

perform are usually based on the users role. 

The real meaning of Role-based access control (RBAC), is that permissions are 

assigned to roles. This simplifies the security management and helps to determine 

efficiency, which permissions are authorized for what users in the organization 

Boadu, & Armah, 2014).  The nature of roles is static, so RBAC shows no flexibility 

and very helpful especially for large organizations.  

2.3 Hospital Information System Integration Challenges  

According to Nyella (2011), the integration of HIS in developing countries is 

considered as a unification of disparate systems, which provide an easy access to the 

relevant stakeholders. However, the integration of HIS in these countries is quite a 

big challenge. Challenges of the HIS integration originate from both social and 

technical factors surrounding the integration processes. It is argued that, challenges 



16 

are in high rate in developing countries due to issues related to politics, institutional 

policies and financial resources.  

According to Khalil, Marinos and Zahir (2005), hospital information systems at 

various levels in hospitals are developed with different computer languages, 

compiled on different platforms, executed on different hardware, and also have 

different data structures, types and formats. However, these information systems 

were developed as autonomous and heterogeneous systems. Therefore they function 

independently and do not share their data and process.  

According to Goldstein et al. (2007), the main challenges in medical and hospital 

information systems are as follows: 

 Fragmentation of health information over a disparate and heterogeneous 

hospital information systems 

 Costs of implementation and maintenance of hospital information systems. 

  Lack of clinical data standards for sharing information. 

 Application systems which are not integrated to work collaboratively.  

2.4 Computing Infrastructure Requirements for integration: 

Infrastructure is defined as the underlying foundation or basic framework for a 

system composed of physical or virtual resources to support the flow, storage, 

processing and analysis of data 

According to the Tanzanian Ministry for Health’s Guidelines and Standards 

(TMHGS) (2016), the successful implementation of iHIS in any hospital requires an 

adequate and reliable computing infrastructure. The followings are the minimum 
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requirements for computing infrastructure necessary to support iHIS in Public and 

Private Hospitals: 

i. Hosting environment (Server room). 

The hosting environment must have a reliable primary and a backup 

power supply. Backup power solutions include Uninterruptable Power 

Supply (UPS), inverter with battery, generator or solar power system, 

enough to power all servers and network devices for at least 8 hours. 

Proper security including physical access must be observed. The servers 

should be rack mountable and installed in lockable rack cabinets with 

their backup storage. In addition to that, the server room must be 

temperature controlled with air conditioner, dust free, water leaks and 

humidity free, having fire extinguishers and alarms. 

ii. Network Infrastructure 

Network Infrastructure, includes hardware and software resources for an 

entire network that enable network connectivity, communication and 

management of the hospital systems. It includes Local Area Network 

(LAN), Wide Area Network (WAN) and internet connectivity. The LAN 

should be well structured with cabling and well labelled. The access 

network should be separated from the backbone network that connects 

different buildings in the hospital. Internet connectivity should have a 

capable speed to support business requirements. In addition to that, the 

LAN connection to the internet must be restricted by the firewall in order 

to ensure security. 
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iii. Computer workstations/terminals for end users 

The end users should have enough computers and computing devices for 

the better implementation of the iHIS. However, before the 

implementation of iHIS at any hospital, the minimum requirements of 

computers and computing devices must be known, and the inventory list 

must be well maintained. 

2.5 Integration of Hospital Information System 

2.5.1 Data Interoperability  

Interoperability describes the extent to which systems and devices can exchange 

data, and interpret shared data. For the two systems to be interoperable, they must be 

able to exchange data and subsequently present that data, such that it can be 

understood by a user (HIMSS dictionary, 2010). 

In healthcare, interoperability is the ability of different information technology 

systems the information that has been exchanged (HIMSS dictionary, 2010). Data 

and software applications to communicate patients’ information, exchange data, and 

use exchange schema and standards should permit data to be shared across clinician, 

lab, hospital, pharmacy, and patient regardless of the application or application 

vendor. 

Interoperability, means the ability of health information systems to work together 

within and across organizational boundaries, in order to advance the effective 

delivery of healthcare for individuals and communities (HIMSS dictionary, 2013). 
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There are three levels of health information technology interoperability:   

i. Foundational interoperability. It allows data exchange from one information 

technology system to be received by another and does not require, the ability 

for the receiving information technology system to interpret data. 

ii. Structural interoperability. This is an intermediate level that defines the 

structure or format of data exchange (i.e., the message format standards) 

where there is a uniform movement of healthcare data from one system to 

another, such that the clinical or operational purpose and meaning of data are 

preserved and unaltered.  

Structural interoperability defines the syntax of the data exchange. It ensures 

that data exchanges between the information technology systems can be 

interpreted at the data field level. 

iii. Semantic interoperability. It provides interoperability at the highest level, 

which is the ability of two or more systems or elements, to exchange 

information and use the information that has been exchanged.  

Semantic interoperability takes advantage of both the structuring of the data 

exchange and the codification of the data including the vocabulary so that the 

receiving information technology systems can interpret the data. This level 

of interoperability, supports the electronic exchange of the patients’ 

summary information among the caregivers and other authorized parties via 

the  potentially disparate electronic health record (EHR) systems and other 

systems to improve quality, safety, efficiency, and efficacy of healthcare 

delivery (HIMSS dictionary, 2013). 
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2.5.1.1 The architecture of HIS 

A Hospital Information System, is a set of organizational structures, information 

flows and ICT-based solutions that support the core activities and secondary 

activities of the hospital. HISs are answerable for a sustaining secondary care, and 

are the combination of a variety of interconnected systems that manage a huge 

amount of narrative, structured and coded data (Corso and Gastaldi, 2010). Figure 

2.5 represents the major components of the hospitals with different HIS systems. 

The components include administration and management, front office, clinical areas 

and the shared services. 

 

Figure 2.5: Conceptual Architecture of HIS. Source: Corso and Gastaldi, 2010 

2.5.2 Data Standards and Information Exchange 

As far as healthcare is concerned, the term data standards within this context 

encompases methods, protocols, terminologies, and specifications for the collection, 
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exchange, storage, and the retrieval of information associated with health care 

applications. These include medical records, medications, radiological images, 

payment and reimbursement, medical devices and monitoring systems, and 

administrative processes (Hammond, 2002). The standardization of health care data 

involves the following: 

i. Definition of data elements. This is a determination of the data content to be 

collected and exchanged. 

ii. Data interchange formats. This is standard formats for electronically 

encoding the data elements (including sequencing and error handling) 

(Hammond, 2002). The interchange standards normally include document 

architectures for structuring data elements as they are exchanged and the 

information models defining relationship among data elements in a message. 

iii. Terminologies. The medical terms and concepts used to describe, classify 

and code the data elements and data expression languages and syntax that 

describe the relationship among the terms/concepts. 

iv. Knowledge Representation. This is a standard method for representing 

medical literature, clinical guidelines, and the like electronically for a 

decision support. 

According to the Tanzanian Ministry for Health’s Guidelines and Standards (2016), 

the integrated HIS is required to be able to share and exchange information with 

other systems in the health sector. The integration and information sharing between 

the hospital systems requires systems to be interoperable. The interoperability is 

achieved through the standardization process that requires the creation, acceptance 
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and the implementation of the clinical data standards to ensure that, data in one 

system were available and meaningful in another system. 

The following are some of the Standard Guidelines: 

i. The iHIS shall support coding standards. 

The system, should be able to build up the medical records data by using 

the standard for the International Classification of Diseases (ICD) 

version 10. 

ii. The iHIS shall support interoperability standards. 

The system must be able to share data with other systems like DHIS2, 

HRHIS, PACS, RIS etc. by using data exchange communication 

interfaces for example APIs developed based on different technologies 

such as JSON, XML etc. In addition to that, the system should be able to 

interface seamlessly with third party diagnostic devices like digital X-

Ray, MRIs etc.  

2.5.3 Work Practice Integration 

The focus on work practice integration is on how to combine tasks, procedures, 

required input and output information, and the tools needed in order to achieve a 

common functionality between hospitals (Yee, 2005). All hospitals have a great 

need for the information systems interoperability. The systems must operate 

seamlessly across a wide variety of hospital institutions, pharmacies, laboratories, 

outpatient clinics, etc (Xudong & Haomin, 2005). 

2.5.4 Technology for data exchange 

The middleware technologies such as web services, must be employed in order to 

allow digital work flow of information between healthcare institutions, just like one 
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database in the client-server model (Xudong & Haomin, 2005). In order to permit 

information systems with a different data structure to interoperate, Beyer et al. 

(2004) identified three aspects of compatibility, namely; Data structure and encoding 

(syntactical compatibility); Type level semantics (ontological compatibility) and; 

Instance level semantics (terminological compatibility): 

i. Syntactical compatibility: Different systems might use different encoding 

rules to structure their data; thus syntactical transformation is necessary 

to exchange data. According to Beyer et al., (2004), XML is the preferred 

markup language for data exchange because it puts no constraints on 

platform dependence with its multiple extensions such as XSLT. 

ii. Ontological Compatibility: An information ontology, as defined by Beyer 

et al. (2004) comprises all aspects of information and knowledge sources 

that are not content-specific. Since different applications are most likely 

to use different information ontologies, semantic heterogeneity is a 

fundamental problem in information system integration. Two 

semantically different information ontologies, cannot be integrated 

automatically and in some cases even requires the modification of at least 

one database schema. This problem, can only be resolved if different 

vendors agree on domain-specific information and knowledge sources 

(Beyer et al., 2004). 

iii. Terminological Compatibility: Semantic heterogeneity on the instance 

level corresponds to the content. A typical approach to address this 

problem is the use of controlled vocabulary such as standard catalogues 

or classifications (Beyer et al., 2004). Translations between these 
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different terminologies can be done by ETL translation mechanisms 

(Beyer et al., 2004).  

2.5.5 Database Integration 

Database integration implies the integration and aggregation of data from various 

databases within or outside the organization and use that integrated data in different 

applications (Tamer Ozsu & Valduriez, 2010). However, there are some obstacles to 

integration, like we have various platforms, different query languages, different data 

models and different dependencies that exist among databases and applications. 

Therefore, integration solves all the obstacles and provides a transparent 

environment to the user. 

Delivery of healthcare can be supported by generic middleware components like 

DCOM and CORBA, which provide solution for the technological interconnection 

of distributed HIS systems (Grimson,Grimson and Hasselbring, 2000).  

 

Figure 2. 6: General architecture for Systems Integration. Source: Grimson, 

Grimson and Hasselbring, 2000 
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The information system as illustrated in figure 2.6 can be represented as a three 

cooperative layers; applications, middleware and bitways (Grimson,Grimson and 

Hasselbring, 2000). Each layer is responsible for addressing specific design and 

operational aspect of the information system. The bitways is responsible to the 

technical infrastructure connectivity in the heterogeneous environment. The 

application layer refers to the software components and the middleware layer 

represents central element, providing connectivity to all applications. 

A middleware approach is a beautiful suggestion, since a healthcare organization 

can be considered as a set of different users, performing different tasks, but all of 

them need to rely on and share a common data set and business services. 

2.6 Design Principles for integrated HIS. 

According to Hanseth and Lyytinen, (2003), the following principles for the 

integrated hospitals information systems have been suggested: 

1. To design a system initially for a direct usefulness.   

As a large number of users at the beginning of the system are not expected, 

then the system solution must encourage the initial users by addressing their 

needs and solving their problems in a way that, does not require a complete 

solution (Jensen and Aanestad, 2010). The design rules in this case must 

prioritize the immediate use by being simple to implement and use.  

2. To build a system on the existing installed base. 

The system infrastructure, should not start from the scratch, but inherit the 

strengths and limitations of the existing base system (Ciborra, 2000). Since 

the hospital information system comprises of the numbers of other 

information systems, paper forms, regulations and procedures, designers 

must analyze the existing infrastructures, different platforms and several 
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communication formats. Therefore, this principle focuses on building the 

gateways to the existing infrastructures of the system. 

3. To expand the system’s installed base by persuasive tactics to gain 

momentum. 

In this principle, the user’s base should grow before adding the new 

functionality in order to motivate the users to use the system’s solution. 

4. To make the IT capability as simple as possible. 

The principle relates to the further growth and expansion of the system 

(Hanseth and Lyytinen, 2003). In this case, designers should exploit the 

infrastructural flexibility in order to allow further growth and expansion of 

the system. 

5. To modularize the information infrastructure. 

The principle allows independent incremental change in separate 

components. The purpose is, to separate the layers of infrastructures from 

each other and to develop gateways to connect different layers. 

2.7 Bandwidth Management 

It is critical to have enough broadband capabilities to support the Hospital 

Information System. The following minimum bandwidth capacity was 

recommended by the Federal Communications Commission (FCC) (Federal 

Communications Commission (FCC), 2013):
 

1. Rural Health Clinic with approximately 5 physicians – 10 Mbps 

 They are able to supports clinic management , emails, and web browsing; 

 They allow simultaneous use of HIS and high-quality video 

consultations; 

 They are able non real-time image downloads; 
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 They can enable remote monitoring; and 

 They make possible usage of HD video consultations. 

 

2. Health Centre’s/Hospital with about 5-25 physicians – 25 Mbps 

 They are able to supports clinic management functions, email, and web 

browsing; 

 They allow simultaneous use of HIS and high-quality video 

consultations; 

 They can enable real-time image transfer; 

 They can enable remote monitoring; and 

 They make possible usage of HD video consultations. 

3. Hospital – 100 Mbps 

 They are able to supports hospital management functions, email, and web 

browsing; 

 They allow simultaneous use of HIS and high-quality video 

consultations; 

 They can enable real-time image transfer; 

 They can enable continuous remote monitoring; and 

 They make possible usage of HD video consultations. 

2.8 Research Gap 

Despite the fact that a lot of researches which aimed at designing and modelling the 

health information system has been carried out locally and internationally, most of 

this research projects have concentrated on other areas and not in Dodoma and 

Manyara regions. However, there is no model that guides or streamlines the process 

of integrating hospital information system in the areas. They also concentrated in 
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storing and accessing information stored in one hospital and the system was not able 

to store and access information stored in separate information systems (Iroju, et al., 

2013).  

This study was different from other studies done because it focused on the 

integration of hospital information systems basing on both data and technology 

aspects. Previous studies were focused much on integration of hospital information 

systems on the aspects of social and work practices (Shidende, 2005; Røstad, 2009 

and Nyella, 2011). Therefore, this study designed an appropriate model for the 

Integrated Hospital Information System which might work smoothly with the 

Tanzanian healthcare services delivery environment. The model might solve the 

interoperability challenge in hospital information systems.  

2.9 Conclusions 

In this chapter, various literatures were reviewed concerning the integration of 

hospital information systems. Furthermore, literature on data standards for 

information exchange, computing infrastructure requirements for integration, 

architectures of computing systems in hospitals and the designed principles for the 

integration were also visited. The researcher, has used the visited literature to 

identify the research gap on which the study was rested. In the next chapter, the 

research methodology that was used in the study is presented. 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.0 Introduction 

This chapter, deals with various stages and phases which were followed in 

completing this research. The chapter, describes the research approaches that were 

applied in this study. Then the following subsections are also included; research 

settings, target population, techniques for data collection, validity and reliability, 

data analysis, sampling design and concludes with discussions about the ethical 

consideration which were applied in conducting the research. 

3.1 Research Approach 

A mixed research approach was used in this study, that is both qualitative and 

quantitative approaches were used to provide insights into the setting of the 

problem. The approach was selected due to the nature of the research questions 

(Creswell, 2008). 

3.2 Research Strategy 

Researcher used a case study design through interviewing key personnel from 5 

different departments at respective hospitals namely; Outpatient Department, 

Laboratory Department, Radiology, ICT Department, and Administration. Research 

strategy, is the specification and arrangement of methods and procedures for the 

collection and analysis of data of a given study (Creswell, 2008; Kothari, 2007). In 

addition to that, a case study is an in-depth investigation of a particular research 

problem rather than a general statistical survey (Omari, 2011). The strategy enabled 

the researcher to be familiar on how the HIS systems worked in respective hospitals 

within a short period of time. 
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3.3 Research Settings 

Dodoma and Manyara regions, were selected areas for the study to represent other 

regions in Tanzania because they are rapidly growing urban and rural areas 

respectively, which need a reliable service for its sustainable growth. Among other 

reasons which motivated the study to be done in these areas were; since the 

population was growing fast, it was a good idea to observe the provision of health 

services in the areas and plan how to improve for better services.  

An Integrated Hospital Information System, was thought to be one of the tools to 

improve the health services. According to National Bureau of Statistics (2017), the 

population of Dodoma region in year 2002 was 1,692,025; year 2012 was 2,083,588; 

while in year 2016 it increased to 2,264,500. In the case of Manyara region the 

population in 2002 was 1,037,605; year 2012 was 1,425,131; while in year 2016 

there was an increase up to 1,618,000. Furthermore, the selection was due to the 

time and financial resources available, to conduct the research as well as an access to 

data. 

3.4 Target Population 

The target population for this study had involved 90 respondents whom where 

medical data clerks, system administrators, healthcare providers and hospital 

managers, at the Haydom Lutheran Hospital, Manyara Regional Referral Hospital, 

Dodoma Regional Referral Hospital and the UDOM Health Center. A main reason 

for the selection was based on time to conduct the research, access to data and the 

cost of conducting it. 
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3.5 Data Collection Method  

Data collection methods, were based on the structured and semi structured 

questionnaires/interviews and documentary review. Methods were selected because 

individual depth interviews and questionnaires extracted, had a great detailed 

information. Qualitative interview is particularly very useful as a research method 

for accessing individual´s attitude and values as asserted by Byrne (2004). In other 

words, it enables access to objects which cannot necessarily be observed or 

accommodated in a formal questionnaire. 

To respond to the research question number one, the researcher has used interviews, 

questionnaires and documentary review, to establish the requirements for designing 

the architectural model, for an Integrated Hospital Information System. Through 

field work data, researcher has managed to match the requirements for designing the 

architectural model for the Integrated Hospital Information System. By dealing with 

the research question three, the researcher recommended the design principles for 

the Integrated Hospital Information System, through the experience from the field 

work and literature review. 

However, the researcher reviewed the respective institutional documents in order to 

have an overview of ICT and information policies about data exchange. In most 

cases, the aim of ICT and information policy, is to ensure the availability of ICT 

services/systems at any workplace in an organization. 

During data collection, the researcher had interviewed 5 key informants, one from 

each department for the respective hospitals. Departments visited were the 

Outpatient department (OPD), Laboratory department, Radiology department, 
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ICT/Developers department and the hospital managers. For the other 70 

respondents, questionnaires were distributed randomly. 

3.6 Sampling Design 

In this research, the sample taken was the number of individuals (healthcare 

providers, medical data clerk, system administrators and hospital managers) whom 

participated in the study. Sampling, refers to a process of collecting information 

about an entire population under investigation by studying only part of it (Kothari, 

2004). 

Table 3. 1: Sampling Frame 

S/N Respondents Number 

1 Healthcare Providers 44 

2 Data clerks 22 

3 System Administrator 10 

4 Hospital Managers 14 

 Total 90 

Source: Field Data, 2017 

3.7 Data Validity and reliability  

In this study, the validation of instruments was done by experts. The experts’ 

comments and judgments were related to content validity, items and sampling 

validity. Based on the experts’ opinion, the items which were valid and suitable to 

the purpose were selected, a few items were eliminated and some were modified. 

In order to ensure validity and reliability of the study, the researcher pre-tested the 

instruments. This was done in one of the hospital where 10 respondents were 

involved (Cooper and Schindler, 2003). This became useful as irrelevant questions 
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and statements were eliminated and unclear questions were reworked to comply with 

the research objectives.  

3.8 Data Analysis  

In this research, the study has used Statistical Package for Social Sciences (SPSS) 

and Microsoft excel, which had offered powerful tools for data management. 

Descriptive statistics like frequencies and percentages were applied to understand 

and interpret respondent’s views and opinions, associated with the central theme of 

the study.  

3.9 Ethical issue 

In order to adhere to the research ethics, the researcher had to obtain a letter of 

permission for data collection from the Director of Postgraduate Studies of the 

University of Dodoma. This allowed him to collect data from the targeted 

population. During data collection, the researcher ensured confidentiality of the 

respondents (Kothari, 2004). The researcher explained patiently to the respondents 

about the purpose of the study and the importance of their participation in the study. 

Therefore, in this study, the researcher understands that the participants privacy, 

hospitals data and patients information are confidential. In this research, all 

information were kept secure and secret. High expertise’s were used to carry out the 

study as well as the conducted analysis methods in order to produce a valid 

conclusion, based on interpretations. 

3.10 Conclusions 

In this chapter, the methodology of the study has been presented, which has covered 

the identification of location of the study, research approach, research strategy, study 
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population; sample of the study, data collection methods and procedures of which 

questionnaires, interviews; documentary reviews and observations were employed. 

Data analysis, validity, reliability and ethical consideration during the study were 

also presented. The next chapter, has used the data collected through the 

methodology discussed in this chapter, to build the basis onto which the model was 

based. 
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CHAPTER FOUR 

PRESENTATION OF FINDINGS, ANALYSIS AND DISCUSSION 

4.0 Introduction 

This chapter, presents findings of the study which were obtained through the field 

survey and documentary reviews; data were collected by using different 

questionnaires, documentary reviews and interviews. The aim of the study, was to 

design a model for an Integrated Hospital Information System in Tanzania. 

Questionnaires and interview questions used were categorized into four parts; the 

hospital managers, healthcare providers, system administrators and medical data 

clerks. Research objectives which were explained in the introductory part, were the 

primary guiding factors in this chapter. Data collected were interpreted according to 

the research objectives and questions. 

4.1 Demographic Profile of Respondents 

This section, presents the background characteristics of the respondents and its 

variability in their profiles, which intended to explore the respondents’ composition 

in terms of age, gender and level of education. The 90 useable responses, came from 

knowledge workers, within four hospitals and the response rate was 100%. The 

following tables provide a breakdown of the sample by age, gender and the highest 

qualification.  

4.1.1 Gender of the Respondent 

Findings on Table 4.1 have shown that, 54.4% of the total respondents were males 

and 45.6% females. This gender status implied that, the information collected was 

equally represented from both genders. By grouping the respondents according to 

their gender had a great influence on the information provided by them. This 



36 

represented the balanced views from both males and females and the purpose of 

obtaining data on the basis of sex, was to gain insights on the integration of hospital 

information systems between men and women whom were hospital employees. 

Table 4. 1: Gender of the respondents 

Gender Frequency Percent 

Males 49 54.4 

Females 41 45.6 

Total 90 100 

Source: Field Data, 2017 

4.1.2 Age of the Respondents 

The age of respondents was categorized into three age groups. Findings on Table 4.2 

have revealed that, 44.4% of them were between 18-36 years. 35.6% between 37-50 

and only 20% comprised above 50 years. 

Table 4. 2: Age of the Respondents 

Age group Frequency Percent 

18-36 40 44.4 

37-50 32 35.6 

Above 50 18 20 

Total 90 100 

Source: Field Data, 2017 

4.1.3 The Educational Level of Respondents 

The educational level of the respondents was generally high. The highest 

qualification as indicated on Table 4.3 revealed that, majority of the participants had 

been in a tertiary education. Undergraduates’ holders made 37.8% of them, 7.8% 

master’s degree, 26.7% certificates, and rest 27.8% had ordinary diplomas. Data on 
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the level of academic qualifications sampled were collected because not all 

employees had the same educational qualifications which gave a variation of 

arguments. 

Table 4. 3: Education Level of the Respondents 

Level Of Education Frequency Percent 

Certificate 24 26.7 

Diploma 25 27.8 

Undergraduates 34 37.8 

Master’s Degree 7 7.8 

Total 90 100 

Source: Field Data, 2017 

4.2 Requirements for Designing an Architectural Model for an Integrated 

Hospital Information System. 

This study was aimed to establish the requirements for designing an architectural 

model for Integrated Hospital Information System. Requirements for designing were 

divided into five parts which were the infrastructure, system development, unique 

identification, information security and privacy as well as data sharing and 

interoperability. 

4.2.1 Infrastructures 

4.2.1.1 Bandwidth Capacity 

Results presented on Table 4.4 have shown that, the average bandwidth capacity that 

used by hospitals in Manyara and Dodoma region were below 30 Mbps for all 

hospitals except of the UDOM health center.  
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These findings are against the bandwidth capacities which were recommended to be 

used in hospitals for the HIS by the Federal Communications Commission (FCC) 

(FCC, 2013). According to FCC, the minimum bandwidth capacity recommended to 

support integrated HIS is as follows, for a Hospital was 100 Mbps, Health center/ 

hospitals with approximately 5-25 doctors 25 Mbps and small clinics with 5-doctors 

10Mbps (FCC, 2013). Most hospitals in my study had 10 Mbps.
 

Table 4. 4: Bandwidth capacity of the sampled Hospital 

Name of the Hospital Bandwidth capacity (Mbps) 

Haydon Lutheran Hospital 10 

Dodoma Regional Referral Hospital 10 

Manyara Regional Referral Hospital 10 

UDOM Health Center 80 

Source: Field Data, 2017 

The study has shown that, the hospitals need to upgrade their bandwidth capacity in 

order to handle the integrated hospital information system. 

 

4.2.2 HIS Systems Development 

4.2.2.1 Database Management System (DBMS)  

Findings as presented on Table 4.5 have shown that, MySQL was the database 

management systems which were used in hospitals by 75% followed by oracle 25%.  

 

 

 



39 

Table 4. 5: Database Management System (DBMS)  

 Frequency Percent 

MySQL 3 75 

PostGreSQL 0 0 

SQL Server 0 0 

Oracle 1 25 

Total 4 100 

Source: Field Data, 2017 

This study has revealed that, HIS systems in the study area were development in the 

heterogeneous environment.. The study was in connection with Khalil, Marinos and 

Zahir (2005) who stated that, hospital information systems at various levels in 

hospitals are developed with different data structures, types and formats. However, 

these information systems were developed as autonomous and heterogeneous 

systems. In this situation, heterogeneity technologies were needed to integrate HIS 

systems developed using different databases. 

4.2.2.2 Computer Programming Language 

Findings as presented on Table 4.6 have also shown that, 53.8% of the respondent 

stated that, they use PHP language during system development while 46.2% use 

other languages in their systems. 

 

 

 

 



40 

Table 4. 6: Computer Programming Language Used by Hospitals HIS 

 Frequency Percent 

Java 1 7.7 

C# 0 0 

C++ 0 0 

JSON 0 0 

Python 0 0 

PHP 7 53.8 

XML 1 7.7 

JavaScript 4 30.8 

Total 13 100 

Source: Field Data, 2017 

This study, also comments to use PHP programming language as it is a free platform 

and all the source codes are open to the public. It has also recommended by Lopes 

(2012) to use PHP language if you did not have enough resource and expert because 

it was easy to edit and run. Youjia (2010) stated that, PHP was more suitable for 

beginners, because it was an embed HTML language, easy to edit and has a strong 

practicability. PHP can perfectly run in many operating systems such as Windows, 

Linux and UNIX, and was very high efficiency but consumed a little system 

resources. In addition to that, PHP is also easier in interfacing with other systems. 

4.2.2.3 HIS Documentations 

The findings also revealed that, majority of the HIS systems do not own the source 

code of their systems. They own the user manual by 75% and own both technical 

manual, user manual and source code by 25% as shown on Table 4.7. 
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Table 4. 7: The HIS documentations owned by hospital 

 Frequency Percentage 

User Manual 3 75 

Both technical and user manual as well as the  

source code 

1 25 

Total 4 100 

Source: Field Data, 2017 

Therefore, this shows that, it will be very difficult for the hospital employees to 

make any changes in the HIS system, while the technical manual and the source 

code were not available. 

4.2.2.4 Acquisition of the HIS systems 

Findings on the other hand have revealed that, 90% of the HIS systems were 

developed by ICT Company within the country or local programmers, and only 10% 

of the HIS systems were developed by ICT company from outside the country as 

shown on Table 4.8. 

Table 4. 8: Who made the HIS system 

 Frequency Percentage 

HIS was developed by ICT Company within 

the country or local programmers 

3 75 

HIS was developed by ICT Company from 

outside the country 

1 25 

Total 4 100 

Source: Field Data, 2017 
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Basing on the Table 4.8, the findings have shown that, further developments of the 

HIS systems were possible since the programmers and companies who developed 

the systems they are locally found within the country. 

4.2.2.5 Activities for ICT technical staff 

System administrators were requested to explain which activities could ICT 

technical staff do in their respective hospitals, among the development of websites, 

expansion of system and update and fix any bugs of the system, regarding 

interoperability. Findings have shown that, majority of hospitals’ ICT technical staff 

could only develop websites (75%). There is no hospital with ICT staff whom could 

expand the system while only 25% of them could update and fix bugs of the system 

regarding interoperability.  

Table 4. 9: Activities done by ICT technical staff 

 Frequency Percentage 

Development of websites 3 75 

Expansion of system  0 0 

Update and fix any bugs of the system 

regarding interoperability  

1 25 

Total 4 100 

Source: Field Data, 2017 

This has revealed that, the design of the model for HIS would require, to hire system 

administrators with capabilities to operate and facilitate expansion of the system.  

4.2.3 Unique Identification 

4.2.3.1 Required Unique Identifier 

Findings on Table 4.10 have revealed that, 100% of the respondents stated that, 

hospitals used an automatic generated number as the unique identification. There 
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were no systems, which used national identity Id, voting identity Id and birth 

registration Id as the unique identification for the HIS. There were no biometric data 

also, such as DNA, finger prints and eye retina which were captured by the HIS 

systems. 

Table 4. 10: Required Unique Identification 

 Frequency Percent 

National Identity Id  0 0 

Voting Identity Id  0 0 

Birth Registration Id 0 0 

Automatic Number 22 100 

Total 22 100 

Source: Field Data, 2017 

Due to epidemiological studies, the automatic generated identifiers (IDs) are unique 

tokens used to mark study participants and their data and the most straight forward 

approach is to utilize a serial or random numbers or characters as IDs. However, 

epidemiological studies often require more sophisticated solutions (Pohlabeln et al., 

2014). 

4.2.4 Information Security and Privacy 

4.2.4.1 Privacy and Confidentiality 

The study inspected challenges, worries and obstacles that resist systems integration 

and information sharing. Results presented in Figure 4.1 shows that, seven 

respondents equivalent to 50.0% did not believe that systems integration would 

disturb the privacy and confidentiality of patients’ information. Conversely, three 

respondents equivalent to 21.4% were against that thought, and reasoned that, 
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systems integration was the same as disclosing vulnerabilities to patients’ 

information. 

 

Figure 4. 1: Privacy and Confidentiality be disturbed. Source: Field Data, 2017 

According to Ferreira, Cruz-Correia and Costa-Pereira (2003) the security issue, is 

the main concerned in HIS in order, to provide the protection of the patient’s 

sensitive information. The implementation of security mechanisms must be 

considered from the beginning of the HIS project, allowing for its better integration 

and acceptability. 

4.2.4.2 Protection of computers and HIS by username and password 

Findings also have shown that, 80% of the respondents stated that computers and 

HIS systems were protected by username and password while 20% stated that, there 

were no protection against computers and HIS systems as shown in figure 4.2. 
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Figure 4. 2: Computers and HIS systems are protected with username and 

password. Source: Field Data, 2017 

Findings in figure 4.2 have revealed that, unauthorized access to computers and HIS 

systems were minimum, since they are username and password protected. In 

addition to that, the protection also minimized the vulnerabilities for virus attach to 

the systems. 

4.2.4.3 HIS authorization levels 

Findings on the other hand have shown that, HIS systems contain authorization 

levels among the users by 100% as shown in Table 4.10. 
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Table 4. 11: The HIS systems contain authorization levels 

 Frequency Percent 

Yes 10 100 

Total 10 100 

Source: Field Data, 2017 

The findings on Table 4.11 have revealed that, the activities that the users were 

performing was authorized based on the user’s role. 

4.2.5 Data Sharing and Interoperability. 

4.2.5.1 Tools for information sharing 

This study also aimed to examines the requirements which can be used for sharing 

and exchange of data and make use of that information. 

The findings show that, majority of the respondent used to get their information by 

oral method. There is no any patient that got his/her information through internet or 

any other methods. Only 1 (2.3%) patient got information through flash disk and 

4.5% got information through CD-Rom. 

Table 4. 12: Tools to get patient’s information 

 Frequency Percent 

By oral 41 93.2 

By CD-ROMs 2 4.5 

By Flash disk 1 2.3 

By internet 0 0 

Others 0 0 

Total 44 100 

Source: Field Data, 2017 



47 

This findings are in line with Tanzanian Ministry of Health’s Guidelines and 

Standards (2016) which stated that, the integrated HIS is required to be able to share 

and exchange information with other systems in the health sector. The integration 

and information sharing between hospital systems requires systems to be 

interoperable (Røstad, 2009). The interoperability is achieved through 

standardization process that requires the creation, acceptance and implementation of 

clinical data standards to ensure that, data in one system are available and 

meaningful in another system. Therefore, basing on the findings on Table 4.12, it 

will be very difficult to obtain correct patient information using the oral method. 

4.2.5.2 Chronic diseases information sharing 

Findings on the Table 4.13 have shown that, 91% of the chronic condition diseases 

might involve sharing of data from other hospitals while 9% stated that, it might not 

be necessary to share patient information from other hospitals. For example one 

doctor explained that: 

“All chronic conditions such as diabetes, heart disease, psychiatric, 

hypertension, liver cirrhosis, breast and prostate cancer involves 

sharing of data from other hospitals” (Field Data, 2017) 

Therefore, this findings revealed that, it is very important for healthcare providers to 

trace patients’ information from other hospitals, where they attended treatment in 

order to help them in final decisions whether the patient need more treatment or 

palliative care. 

 

 



48 

Table 4. 13: Likely to share data from other hospitals for chronic diseases 

 Frequency Percentage 

Yes 40 91 

No 4 9 

Total 44 100 

Source: Field Data, 2017 

According to HIMSS dictionary (2013), interoperability means the ability of health 

information systems to work together within and across organizational boundaries, 

in order to advance the effective delivery of healthcare for individuals and 

communities. This confirms the need for data sharing between the hospitals 

especially for the chronic diseases.  

4.2.5.3 APIs in HIS systems 

Findings on Table 4.14 have revealed that, 75% of the visited HIS systems do not 

have APIs while only 25% have the APIs. 

Table 4. 14: The HIS system have APIs 

 Frequency Percentage 

Yes 1 25 

No 3 75 

Total 4 100 

Source: Field Data, 2017 

This shows that, designing of the model for an integrated HIS will demand to 

strengthen the use of APIs in order increase the possibility of data sharing and 

interoperability. 
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4.2.5.4 Systems integration and information sharing 

The findings on Table 4.15 revealed that, 78.6% of the hospital managers like to 

share the patients’ information with all other health stakeholders while 21.4% of 

them liked to share with some of the health stakeholders. 

Table 4. 15: Systems integration and information sharing. 

 Frequency Percentage 

Yes 11 78.6 

No 3 21.4 

Total 14 100 

Source: Field Data, 2017 

Therefore, this shows that majority of the hospital managers like to share patients’ 

information with other health stakeholders. In addition to that, they also like to 

integrate the hospital information systems with other health systems. Sharing of 

patients’ information enables hospitals to provide cost-effective, high-quality and 

seamless healthcare services delivery as stated by Røstad (2009). 

Findings also on the other hand have shown that, the challenges faced by the 

healthcare providers working under the current HIS systems were misdiagnosis to 

the patients. This was also insisted by one of the healthcare provider stated that: 

“The challenges which we are facing in treating the patients’ with 

chronic diseases were misdiagnosis and poor provision of the service 

to the patient. This is because it is difficult to trace the treatment and 

diagnosis which were done in other hospitals” (Field Data, 2017) 
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Findings also have revealed that, most of the hospital mangers have the opinions of 

integrating all of the hospital information systems if there is possibility of doing that. 

For example one manager said that:  

“The managers’ opinions were that, in the near future there will be 

an establishment of universal information of health systems 

throughout the country” (Field Data, 2017). 

Thus, this shows that, there is a great need to integrate all the health systems 

throughout the country in order to facilitate provision of quality health services.  

4.3 An Architectural Model for Integrated Hospital Information Systems. 

The second objective of this study, was to design an architectural model for an 

Integrated Hospital Information System. Based on the requirements presented in 

section 4.2, five components were identified namely; infrastructure, data format, 

information security and privacy, interface engine and ICT Policy for data sharing 

were used to design a proposed architectural model to be used for integration of 

Hospital Information System. Figure 4.3 shows the proposed model for integration 

within any hospital information system and figure 4.4 shows the proposed national 

model for Integrated Hospital Information System. 
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Figure 4. 3: Proposed Model for Integration within Hospital Information 

System. Source: Field Data, 2017 
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4.3.1 Infrastructure  

Infrastructure, is defined as the underlying foundation or basic framework for a 

system composed of physical or virtual resources, to support the flow, storage, 

processing and analysis of data (TMHGS, 2016). An infrastructure consists of the 

following components which were necessary for integration of hospital information 

systems: 

4.3.1.1 Bandwidth  

A bandwidth capability, to support the Integrated Hospital Information System is a 

critical issue to be considered. According to FCC, the minimum bandwidth capacity 

recommended to support integrated HIS is as follows, for a Hospital are 100 Mbps, 

Health center/ hospitals with approximately 5-25 doctors 25 Mbps and small clinics 

with 5-doctors 10Mbps.  

4.3.1.2 Host Environment 

The hosting environments are needed to have a reliable primary and a backup power 

supply. Backup power solutions, include Uninterruptable Power Supply (UPS), 

generator or solar power system enough, to power all main servers and network 

devices for at least 8 hours (TMHGS, 2016). In addition to that, the server room is 

supposed to be with a temperature controlled with air conditioner and dust free. 

Backup servers need to be hosted with same environment as the main servers but 

located at different sites. 

4.3.1.3 Network Infrastructure 

Network Infrastructure, includes hardware and software resources for an entire 

network which enables the network connectivity, communication and the 

management of the hospital systems. It generally, includes Local Area Network 
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(LAN), Wide Area Network (WAN) and internet connectivity with a well cabling 

and labeling. The access network is supposed to be separated from the backbone 

network which connects different buildings in a hospital. 
 

4.3.2 Information security and privacy 

A key issue in any information security is to protect information about all forms 

against unauthorized access. Security and privacy is the main issue which are 

required in every part of the architecture. Every computer in a hospital which uses 

the HIS system, must be username and password protected in order to control an 

illegal access to them. In addition to that, up-to-date antivirus software must be 

applied to all computers in a hospital. The researcher also observed that, all the HIS 

systems in usage in the visited hospitals contained an authorization levels. This was 

to ensure that, a nurse should not access the doctors’ functions and vice versa. The 

physical access control, is also important especially to the delicate areas such as the 

server room, whereby the keys for the server room, needed to be accessed with the 

corresponding authority. 

This study, was required to use a Role-Based Access Control (RBAC) as tools for 

security and privacy. Boadu and Armah (2014) stated that, in the RBAC framework, 

users are granted membership into roles based on their qualifications and 

responsibilities in the organization. The activities that a user is authorized to perform 

are usually based on the user’s role. 

According to Ferreira, Cruz-Correia and Costa-Pereira (2003) the security issue, is 

the main concerned in HIS in order, to provide the protection of the patient’s 

sensitive information. The implementation of security mechanisms must be 
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considered, from the beginning of the HIS project, allowing for its better integration 

and acceptability. 

Due to the facts above, researcher put the issue of security and privacy as the one of 

the component in the proposed framework. 

4.3.3 Data format 

Data format consists of the following components which were necessary for 

integrations of Hospital Information Systems.  

4.3.3.1 Unique Identifier 

Most of the patient records, which were captured by Hospital Information Systems 

deployed in various hospitals in Tanzania, do not have either a common national 

unique identities or biometric data, which could be used to identify a patient’s record 

at the national level (Shidende, 2005). Required unique identifiers to enable HIS 

systems integration were such as national identity, voting identity and birth 

registration number or biometric data such as DNA, finger print and eye retina. Lack 

of such unique identities could have limited and hindered the integration of patients’ 

records; as a result, patient information sharing among hospitals and other health 

stakeholders is very difficult. As for now, it is impossible to query historical patient 

information from another hospital where a patient was previously attended and 

treated. 

4.3.3.2 Data Standard  

Due to the presence of Homogeneous and heterogeneous system in health care 

centers, there is a need of standard among different health sectors. Researcher found 

that, hospitals use International Classification of Diseases (ICD) for medical records 
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capturing. Therefore, there is a need for using similar standard such as DICOM and 

HL7 in order to facilitate the integrated systems to communicate and share patient 

data with similar formats.  

4.3.4 Hospital Information Systems 

This is where the hospital patient records were captured at first time and in other 

words, it is known as the source of patient information. At this component of the 

architecture, all information systems for handling patients’ records are found in 

hospitals or other health centers. Since the patient records lack the national unique 

identities, it is important to find a way of giving every record a national unique 

identity, which could be either biometric data such as DNA, fingerprint or national 

identity number, voting identity number, or birth certificate number.  

After the patient has been given the unique identity number, it should be mapped 

with the existing patient records unique identity (primary key) from the hospital 

information system. The doctor would be able to access the patient’s records that her 

or his historical records are in another hospital information system, by using the 

national identity number which is linked to existing patient records unique identity 

(primary key).  

4.3.5 ICT Policy 

In most cases, the aim of ICT and information policy is to ensure the availability of 

ICT services in the organization. The policy deals with control of data exchange and 

telecommunication services such as e-mail and access to the internet. However, the 

policies in healthcare institutions promote investment in ICT-based healthcare 

systems in order to increase the opportunity for citizens to have access to adequate 

and appropriate modern health services regardless of time, distance and locations 
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(TMHGS, 2016). This is a collaborative approach involving public sector, private 

sector and the civil society. As per this study HIS systems were developed using 

different Database Management Systems and different computer programming 

languages such as PHP, Java and HTML were used. This shows that, there is no 

policy that enforces using selected database software and programming languages. 

Therefore, different technologies should be used to integrate these systems, in order 

to increase the opportunity for citizens to have access to adequate health services. 

 

Figure 4. 4: Proposed National Model for an Integrated Hospital Information 

System. Source: Field Data, 2017 
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4.3.6 Interface Engine 

4.3.6.1 Application Programming Interfaces (API). 

These are interfaces which facilitates communication and data exchange between the 

two or more different systems. According to (Hasselbring, 2000) there are about 

three dimension of information system which must be taken into accounts namely, 

autonomous, heterogeneous and distribution. The middleware technologies such as 

web services, should be deployed to integrate those dimensions so as to have a 

digital flow of information among health care systems.   

According to Beyer et al., (2004), XML is the preferred mark-up language for data 

exchange because it puts no constraints on platform dependence with its multiple 

extensions such as XSLT. Therefore, from the literature findings there is a need of 

having API which can enable the integration of  different systems (Grimson, 

Grimson, & Hasselbring, 2000; Hasselbring, 2000). Thus, in the proposed 

architectural model, Interface Engine is used as the integral part to integrate other 

components of the systems, when the required technologies such as XML, JSON 

and REST are used. This is because participants agreed to share the patients’ 

information. 

4.4 Recommended design principles for achieving an Integrated Healthcare 

Information System. 

The third objective of this study, was to recommend the design principles for 

achieving an Integrated Healthcare Information System. Based on the established 

requirements for designing Integrated Hospital Information System architecture, this 

study recommends the following to be the principles for achieving Integrated 

Healthcare Information System.  
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i. Findings have revealed that, most of the studied HIS systems were internally 

developed within the country by local programmers. It is highly 

recommended to use the local standards and procedures, to integrate 

these systems. 

ii. All the sampled hospitals surveyed had a bandwidth below 100Mbps. 

Architectural Model for an Integrated Hospital Information System, 

requires a bandwidth which must be with 100Mbps or above for the 

effectiveness of the service provided (FCC, 2013). Before the 

implementation of an Integrated Hospital Information System in any 

healthcare facility, it is highly recommended hospitals must upgrade the 

bandwidth to at least 100Mbps but also depending on the internal 

operations of the hospital. 

iii. It was found out in the study that, different databases were used by different 

HIS systems from different hospitals. Therefore, all principles for 

heterogeneous distributed database systems design must be observed 

during integration. 

iv. All HIS systems, should be ensured to design a unique patient identification 

number, which can be used in all integrated systems. It is recommended 

that birth registration id or national id to be used as unique identification 

of patients’ in any HIS system. 

v. Strong security measures must be defined and practiced before integration, 

during integration and after integration of HIS systems. 

vi. All HIS systems should have APIs and technologies for an easy integration, 

such technologies include XML, JSON and REST. 
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CHAPTER FIVE 

CONCLUSIONS AND RECOMMENDATIONS 

5.0 Introduction  

This study, has aimed to design a model for an Integrated Hospital Information 

System in Tanzania. This chapter contains conclusion and recommendations of the 

research findings, and identifies research gaps for future studies. 

5.1 Conclusions  

The general objective of this study, was to design a model for an Integrated Hospital 

Information System in Tanzania. Three objectives were under this study, which 

were to establish the requirements for designing an architectural model, for an 

Integrated Hospital Information System, to design an architectural model for an 

Integrated Hospital Information System and to recommend design principles for 

achieving the Integrated Healthcare Information System. 

Findings from this study which were presented in chapter four have shown that, the 

iHIS in Tanzania require the infrastructure, security, system development, data 

sharing and interoperability and unique identification 

Findings have helped the researcher to come up with the designed architectural 

model, for the Integrated Hospital Information System. There are five main 

components namely Hospital Systems, Interface Engine, Infrastructure, Information 

security and privacy as well as data format. The integration component called 

interface engine, was designed as one of the component for the architectural model. 

Although in section 4.2 it has been found out that most users seems not to use the 

appropriate language for the integration such as XML, but it is one of the 

requirement that must be included in order, to overcome the limitation of integrating 
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systems. This has revealed that, the designing of the model for HIS demanded the 

strengthening of data sharing and interoperability by increasing the source of 

information through internet. 

It was also revealed that, there was a need of having an effective infrastructure like 

enough bandwidth capacity, which is recommended to be used in Hospitals for the 

better performance of iHIS.  Furthermore, the study has suggested to use the 

automatic number generator as tools for the unique identification. This was due to 

the lack of some unique identification resource such as national id. 

The study also, has aimed to recommend design principles for achieving iHIS, based 

on the challenges that were found during the implementation of iHIS in the sampled 

hospitals.  

However, it is also recommended that, the system should be as flexibility as possible 

in order to allow further growth and its expansion,  interface engine must be 

constituted with  technologies that suit for integration such as XML, JSON and 

REST as well as patient to have a unique identification number which could be used 

in all integrated systems. 

5.2 Recommendations 

In the light of this study, some of the recommendations have been made to all whom 

are concern with the designing and implementation of iHIS in Tanzania.  

i. All Hospital Information Systems, should be operated online and accessed 

through the internet in order to allow integration. 

ii. Capturing of the patient unique identity number must be considered first 

during the design of any HIS system. 



61 

iii. A middleware approach for systems integration, was recommended because 

it allows making a backup system which could work on behalf of the live 

system while the live system was down. Point-to-point approach is 

unmanageable quickly for large integration due to n(n-1) connection rule 

as illustrated in section 2.1.1.1 

5.3 Area for the further studies 

This study, was only based on designing a model of an Integrated Hospital 

Information Systems in Tanzania. Other studies may be conducted as to analyze the 

implementation of the models of integrated hospital information system in the 

selected areas.  
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APPENDICES 

Appendix I: Questionnaire/Interview for Medical Data Clerks: 

Data captured by the system: 

Dear Sir/Madam,  

This questionnaire/interview, aims to collect data regarding designing a model for an 

Integrated Hospital Information Systems in Tanzania. Results from this research will 

be used in aggregate, without referring to any one individual, and will be used only 

for academic purposes. The researcher hopes that, you could spend some of your 

time to answer this questionnaire. Your answers are confidential and your identity 

will not be revealed. 

Thank you for your willingness to participate in answering this questionnaire.  

Name of Hospital………………………………………………………………….. 

Name of Hospital Patient Information System…………………………………… 

1. Please, provide your personal introduction by choosing the appropriate 

choice among the choices under this section  

A. Gender  

o Male  

o Female  

B. Age  

o 18-36 years  

o 37-50 years  

o Above  
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C. Level of Education  

o Certificate  

o Diploma  

o Undergraduate 

o Master’s Degree 

o PHD  

2. Which patient’s data are captured by your system? Please tick (√) all the 

correct answers 

o Patient contacts 

o Consultations 

o Diagnosis 

o Treatments 

o Health Insurance data      

3. Which biometric data are captured by your system? Please tick (√) the 

correct answer  

o Finger print 

o DNA 

o Eye Retina 

4. Which data does your system capture among the followings? Please tick (√) 

the correct answer 

o National Identity Id  

o Voting Identity Id  

o Birth Registration Id 

o Others, please specify………………………………..  
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5. What challenges are you facing when entering medical patients’ data in the 

HIS system? 

……………………………………………………………………………. 

……………………………………………………………………………. 

6. How do you think attending training on medical data clerk will improve you 

knowledge? 

……………………………………………………………………………. 

……………………………………………………………………………. 

7. What is the bandwidth capacity at your working place?  ……………….. 

8. Do you think the bandwidth you have is enough to handle an integrated HIS? 

o Yes 

o No 
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Appendix II: Questionnaire/Interview for System Administrators 

Hospital Information System Technical Specification: 

Dear Sir/Madam,  

This questionnaire/interview, aims to collect data regarding designing a model for an 

Integrated Hospital Information Systems in Tanzania. Results from this research will 

be used in aggregate, without referring to any one individual, and will be used only 

for academic purposes. The researcher hopes that, you could spend some of your 

time to answer this questionnaire. Your answers are confidential and your identity 

will not be revealed. 

Thank you for your willingness to participate in answering this questionnaire.  

Name of Hospital…………………………………………………………….… 

Name of Hospital Patient Information System……………………………… 

1. Please, provide your personal introduction by choosing the appropriate 

choice among the choices under this section  

A. Gender  

o Male  

o Female  

B. Age  

o 18-36 years  

o 37-50 years  

o Above  

C. Level of Education  

o Certificate  

o Diploma  
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o Undergraduate  

o Master’s Degree 

o PHD  

2. Which computer programming languages does your system use? Please tick 

(√) all the correct answers 

o Java 

o C# 

o C++ 

o VB 

o Python 

o PHP 

o HTML 

o JavaScript 

o Others, please specify………………………………..   

3. Which Database Management System (DBMS) does your system use? 

Please tick (√) the correct answer.  

o MySQL 

o PostGreSQL 

o SQL Server 

o Oracle  

o Others, please specify………………………………..   

4. How does your system operate? Please tick (√) the correct answer. 

o Is it hosted online and accessed through internet. 

o Is it installed locally and accessed through local area network (LAN) 

o Is it a standalone and installed in a desktop computer or laptop  
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5. Who made your system? Please tick (√) the correct answer. 

o It was developed by ICT Company within the country or local 

programmers 

o It was developed by ICT Company from outside of the country 

o It was developed internally with technical staff of the hospital  

6. Which of the followings does your system have? Please tick (√) all the 

correct answers. 

o Technical Manual 

o User Manual  

o Source code 

o Hard code 

7. Does your system have APIs (Application Programming Interface)?  

o Yes 

o No 

8. It has been observed that hospital information systems in Tanzania are not 

integrated; could you please suggest what are the challenges or obstacles 

among the following that have resisted the integration? Please put a tick (√) 

into a correct check box, by rating them according to their weights. 
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Challenges/Obstacles Agree Neutral Disagree 

a). Data elements which are captured are not 

similar and do not have primary key 

   

b). Technologies used in developing systems 

are different and some do not allow 

integration  

   

c). Lack of employees with integration skills    

d). Security and Privacy threats    

e). No initiatives at both national and 

institutional levels  

   

f). Hospitals as institutions are not ready to 

share their patient information 

   

g). No finance to support integration process    

 

9. Do you have database schema of the system? 

o Yes 

o No 

10. Which activities can ICT technical staff do among the followings? Please 

tick (√) all the correct answers 

o Development of websites 

o Expansion of system  

o Update and fix any bugs of the system regarding interoperability  

11. Does your computers and HIS system protected with username and 

password?  

o Yes  

o No 

12. Is your HIS system contains authorization levels among the users of the 

system? 
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o Yes 

o No 

13. Which among the following are observed as a computer security attempt in 

your organization? 

o Keeping security patches up to date  

o Centralized up to date antivirus  

o Filtering access to social networks  

o Password and username control (access control)  

o Keeping system logs  

14. How do you ensure secure computing environment to the end users? 

………………………………………………………………………………… 

………………………………………………………………………………… 
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Appendix III: Questionnaire/Interview for Healthcare Providers: 

Department …………………………………… 

Integration, awareness, and challenges: 

Dear Sir/Madam,  

This questionnaire/interview, aims to collect data regarding designing a model for an 

Integrated Hospital Information Systems in Tanzania. Results from this research will 

be used in aggregate, without referring to any one individual, and will be used only 

for academic purposes. The researcher hopes that, you could spend some of your 

time to answer this questionnaire. Your answers are confidential and your identity 

will not be revealed. 

Thank you for your willingness to participate in answering this questionnaire.  

Name of Hospital……………………………………………………………… 

Name of Hospital Patient Information System……………………………… 

1. Please, provide your personal introduction by choosing the appropriate 

choice among the choices under this section  

A. Gender  

o Male  

o Female  

B. Age  

o 18-36 years  

o 37-50 years  

o Above  
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C. Level of Education  

o Certificate  

o Diploma  

o Undergraduate  

o Master’s Degree 

o PHD  

2. Which chronic condition diseases might involve sharing of data in other 

hospitals? 

………………………………………………………………………………

… 

………………………………………………………………………………

… 

3. Which patient information would you like to have, from a hospital where the 

patient received treatment before? Please tick (√) the most correct answer. 

(a) Diagnosis and Laboratory results 

(b) Treatments  

(c) Genetic history for inherited diseases  

(d) Both parts a. and b. 

(e) All parts a., b. and c. 

4. Are you able to get a patient information for now, that his/her treatment 

records are in another hospital information system? 

o Yes 

o No 

5. If yes, from question no.4, how are you getting them?  

o By oral 
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o By CD-ROMs 

o By Flash disk 

o By internet 

o Others ………………… 

6. If no, from question no.4, how would you like to access the patient’s 

information? 

o Through online integrated interface for all hospitals information 

systems (APIs) 

o Through accessing only the system which have the patient 

information 

o Through a copy of the patient’s information from another hospital 

information available at your hospital information system  

o Other ways ------------------------------------------------------------ 

7. What challenges are you facing in treating patients with chronic conditions 

under un integrated HIS? 

……………………………………………………………………………….. 

……………………………………………………………………………….. 

8. How can you rate the availability of investigation and treatment needed, for 

the chronic conditions at your hospital? Please tick (√) the correct answer. 

o High 

o Moderate 

o Low 
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Appendix IV: Questionnaire/Interview for Hospital Managers 

Integration, awareness, and challenges: 

Dear Sir/Madam,  

This questionnaire/interview, aims to collect data regarding designing a model for an 

Integrated Hospital Information Systems in Tanzania. Results from this research will 

be used in aggregate, without referring to any one individual, and will be used only 

for academic purposes. The researcher hopes that, you could spend some of your 

time to answer this questionnaire. Your answers are confidential and your identity 

will not be revealed. 

Thank you for your willingness to participate in answering this questionnaire.  

Name of Hospital…………………………………………………………… 

Name of Hospital Patient Information System…………………………… 

1. Please, provide your personal introduction by choosing the appropriate 

choice among the choices under this section  

A. Gender  

o Male  

o Female  

B. Age  

o 18-36 years  

o 37-50 years  

o Above  

C. Level of Education  

o Certificate  

o Diploma  
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o Undergraduate  

o Master’s Degree 

o PHD  

2. Are you likely to share your health patient information with other health 

stakeholders? Please put a tick (√) into a correct check box. 

Yes with all 

Stakeholders 

Yes with some 

Stakeholders 

Not at all 

   

3. Are you likely to integrate your patient information system with other 

systems to enable information sharing? Please put a tick (√) into a correct 

check box. 

Yes with all 

Systems 

Yes with some 

Systems 

Not at all 

   

 

4. Which challenges, worries and obstacles which could resist a system 

integration and information sharing? Please put a tick (√) into a correct check 

box, by rating them according to their weights. 

Challenges, Worries and 

Obstacles 

Strongly 

Agree 

Agree Satisfied Disagree Strongly 

Disagree 

a). Information security threat      

b). Privacy and confidentiality 

will be disturbed 

     

c). Lack of reliable internet 

connection 

     

d). Lack of integration plans      

e). Lack of awareness of 

importance of information 
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sharing 

f). Political threats      

g). Lack of technical know-

how 

     

h). Economic factors      

i). Social/Cultural factors      

 

5. What are your opinions about integrating all health patient information 

systems used by hospitals in Tanzania? 

…………………………………………………………………………………

………………………………………………………………………………… 
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Appendix V: Permission Letter from The University of Dodoma 
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Appendix VI: Response on comments provided by External Examiner: 

Chapter Comments from the externalnal 

examiner 

Response from the 

candidate 

Page 

1. a) The background part has to 

be improved to show clearly 

the academic problem to be 

researched. 

b) The last part of the problem 

statement has to be changed 

to action part than of 

complete work. 

c) Re-phrase significance of 

the study so that it appears to 

be as such. 

a) The background has been 

improved to show the 

academic problem to be 

researched by adding few 

paragraphs in the section. 

b) The statement of the 

problem has been improved 

to action by adding few 

sentences in the section. 

c) Significance of the study 

was generally re-phrased. 

1, 3 

 

 

 

4 

 

 

5 

3 a) Avoid literature 

review on 

methodology. It was 

suggested to drop or 

turned to methodology 

b) Details are required on 

various aspects of the 

methodology chapter. 

Be specific and avoid 

generalities 

a) This area has been 

improved by avoiding 

literature review on 

methodology. 

Literature review was 

used to justify the 

methodology used in 

some parts and 

unnecessary literature 

was deleted. 

b) Specific quantities 

have been specified 

in order to avoid 

generalities. 

29-33 

 

 

 

 

 

 

 

 

 

30- 32 

4 a) There are parts at the 

beginning of the 

chapter which needs to 

a) The improvements 

have been done to 

chapter three by 
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be added to chapter 

three to enhance it. 

introducing the total 

number of population 

involved in the study. 

Distribution of the 

sample used was also 

explained to enhance 

chapter four 

 

(30,32) 

 

    

    35  

Dissertation 

Presentation 

and Writing. 

a) There are grammar, 

punctuation and other 

issues, some of which 

are highlighted in the 

dissertation which 

needs to be addressed. 

b) Avoid using above or 

below when referring 

to labeled tables, 

figures or equations. 

c) Improve quality of 

some of the figures 

a) Grammar errors, 

punctuation and other 

issues have been 

addressed by re-

editing the 

dissertation 

b) The uses of below 

and above have been 

avoided. 

c) Qualities of some 

figures were 

improved by 

redrawing and 

changing colour. 

5, 26-27, 

42,  

52- 53, 

58, 62 

 

 

 

 

 

8, 9, 13, 

40, 41, 

45, 46. 

 

 

9, 24 

 

 


