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Abstract—This study examines the functional 

requirements (FR) and non-functional requirements (NFR) 

for development of an integrated mobile application and a 

web-based system for enhancement of HIV/AIDS 

healthcare information delivery in Tanzania. The study 

was conducted in Dar es Salaam city in Tanzania. The 

unstructured interview was carried-out involving 45 

people, among them, there were selected relevant users of 

the proposed system, Information Technologists, System 

Administrators and HIV/AIDS healthcare practitioners 

from the HIV/AIDS Care and Treatment Centers (CTCs) 

in district referral hospitals in Dar es Salaam. The 

captured requirements were classified into functional and 

non-functional requirements, the functional requirements 

were then graphically analyzed using the use case 

diagram, which was done by using starUML computer 

software. These findings can be used as the foundation’s 

building block for the development of a mobile 

application and web-based system for HIV/AIDS 

healthcare information delivery services. 

 

Index Terms—Mobile Health (m-health), HIV/AIDS 

Healthcare Information, Online HIV/AIDS Healthcare 

Information, Functional Requirements, Non-functional 

Requirements. 

 

I.  INTRODUCTION 

The ever-increasing developments in the field of 

Information and Communication Technologies (ICT) 

such as mobile technologies have transformed how 

people access, share and use information in our societies 

[1]. The mobile technology is the technology of using 

cellular communication system for transferring of a 

specific information to the intended recipient(s). There 

has been a widespread usage of mobile technology as a 

vital medium for accessing and dissemination of 

information in various sectors such health, finance, and 

security and control systems. Mobile Technology has 

become the powerful communication and behavioral 

change tool due to its extensive availability and coverage; 

and inexpensiveness of mobile gadgets [2]. The ever-

increasing development in the field of ICT have 

transformed how people access, share and use 

information in our societies [1]. The evolution of mobile 

technologies and mobile devices has been among the 

contributing factors in the transformation of how 

information is accessed, shared and used. The 

advancement of mobile devices such as mobile phones 

and tablets has been a global phenomenon with mobile 

phone ownership surpassing computer ownership in 

many countries [3]. The widespread of mobile phones 

especially the smart-phones, has significantly led to an 

increase in advanced mobile applications for providing 

access to various information that are needed by the 

community [4]. 

In Tanzania, there is a diverse usage of mobile 

technologies such as mobile health (m-health), mobile 

money transactions (example M-Pesa), and mobile 

banking. Compared to the other media in the health sector, 

the mobile technology has been the fastest growing media 

recently [5-7]. The use of the mobile technology in health 

sector has directly targeted the general public. There is a 

mounting evidence that reveals the potential of mobile 

communications to fundamentally improve healthcare 

services especially in remote as well as in resource-scarce 

areas [8]. This has been conducted through engaging all 

health stakeholders, and consequently improving the time 

and quality access to the health-related services and 

information as well as inspiring the change of behavior to 

strengthen disease prevention [2, 9]. 

There is a need of extending the use of the mobile 
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technologies in fighting against the Human 

Immunodeficiency Virus infection and Acquired 

Immunodeficiency Syndrome (HIV/AIDS) in Tanzania. 

[10] recommended that the HIV/AIDS public care 

providers, and the HIV/AIDS Care and Treatment 

Centers (CTCs) to use the electronic media to provide 

access to relevant and formal HIV/AIDS healthcare 

information. Particularly, healthcare information delivery 

for HIV care and treatment should make use of internet 

and mobile phones to reach many people for broader 

coverage and impact. This implies the usage of mobile 

and web-based application for enhancing the 

dissemination and delivery of HIV/AIDS healthcare 

information is the way forward. 

 When developing the mobile and/or web-based 

application for the delivery of HIV/AIDS healthcare 

information, the first stage in the system development is 

to well analyze, generate and document the desired 

specifications or requirements. System requirements are 

description or statements of a function, features or 

conditions that a user seeks to have implemented in a 

system and so the developer has to implement into his/her 

system [11]. The requirements specification process 

highly rests on the information flow to allow the 

communication between all sets of users and system 

developer so as to implement the right system [12]. The 

system requirements specification serves as the 

foundation for designing, implementation, testing and 

maintenance of the developed system [13]. In system 

development, the requirements are generally categorized 

into functional and non-functional requirements [11]. 

The functional requirements (FR) are requirements 

and/or services that a system should provide to the users 

and how the system should react to particular inputs from 

the users. Non-functional requirements (NFR) of the 

system are certain attributes which are the desired 

characteristics of the system [14, 15]. NFR is what 

systems users call the generic quality attributes of the 

system [13]. 

This paper assesses the functional requirements and 

non-functional requirements for development of the 

mobile application and web-based system for delivery of 

the HIV/AIDS healthcare information. Moreover, this 

study maps the specific requirements into the use case 

diagram and going further to suggest the conceptual 

framework for the mobile application and web-based 

system for HIV/AIDS healthcare information delivery. 

The rest of this paper is arranged as follows: the 

second section describes the background information on 

the current situation of HIV/AIDS pandemic, healthcare 

information delivery and the fear of stigma as a major 

problem. The third section talks about related works of 

which the mobile technologies have been applied to 

facilitate the delivery of HIV/AIDS healthcare 

information. The detailed research study design and 

methods used from the data collection, data analysis to 

results presentation have been explained in section four. 

Sections five provides the detailed explanation of the 

findings and discussion. Finally, the conclusion has been 

drawn in section six.  

II.  BACKGROUND 

HIV/AIDS has been one of the most killing global 

pandemics to date, with approximately of 36.7 million 

people were living with HIV worldwide by 2015. 

Tanzania in particular, there were about 1.4 million 

people living with HIV (PLHIV), and around 36,000 

deaths which occurred in 2015 were due to HIV/AIDS 

[16]. Tanzania currently has an HIV prevalence rate of 

4.7 percent with statistics showing strong regional 

variation in Tanzania with Mbeya at 14 percent, Iringa at 

13 percent and Dar Es Salaam at 11 percent leading in 

HIV prevalence [17,18]. 

Currently, all of the HIV/AIDS healthcare service 

including the healthcare information delivery are offered 

at the CTCs across the country. However, fear of stigma 

is still holding some people in the society from freely 

going to the Care and Treatment Centers (CTCs) to 

receive the HIV/AIDS related health services such as 

counselling, treatment and HIV/AIDS related information 

which can inspire the change of behavior to strengthen 

HIV/AIDS prevention [19-21]. The People Living with 

HIV Stigma Index indicates that roughly one in every 

eight-people living with HIV is being denied health 

services because of stigma and discrimination [17]. [19] 

described that among different factors for fear of stigma 

among PLHIV, 37.4% fear for unethical treatment of 

PLHIV and 31.1% for unofficial disclosure of their health 

status. This fear is due to the lack of a secured platform 

for accessing the HIV/AIDS healthcare information 

services. [10] recommended that the HIV/AIDS public 

healthcare providers, and the HIV/AIDS CTCs to use the 

electronic platform to provide a confidential access to 

relevant and formal HIV/AIDS healthcare information. 

Despite the need for the m-health platform for 

enhancement of HIV/AIDS healthcare delivery, there is 

no any m-health platform for dissemination of HIV/AIDS 

healthcare information in Tanzania to date. The electronic 

systems’ developers seem to not have the system’s 

requirements as the foundation to build the m-health 

system for HIV/AIDS healthcare information delivery. 

This research study assesses the important 

requirements; both functional and non-functional 

requirements for developing a mobile application and 

web-based system platform for delivery of HIV/AIDS 

healthcare information. System requirement engineering 

is a critical stage of software development cycles that 

defines the services that the system is to provide and its 

operational constraints [22].  

 

III.  RELATED WORKS 

In this section, the review of the similar platform for 

delivery of HIV/AIDS healthcare information is 

conducted. Furthermore, this paper also reviews a similar 

study on the system requirements for development of 

health information delivery system.  
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A.  Similar Platform for HIV/AIDS Healthcare 

Information Delivery 

In 2001, the National AIDS Helpline was launched and 

is being operated by Tanzania Youth Alliance (TAYOA) 

using a Treatment toll free Hotline (also known as 117 

Afya Treatment) [23-24]. The system delivers the 

HIV/AIDS healthcare information through phone calls. 

However, ‘117 Afya Treatment’ system has encountered 

some challenges such as maintaining the user’ 

confidential identity (or anonymity), since the use of the 

person mobile phone number risks to reveal his/her 

identity. Moreover, the system does not establish the 

client’s medical profile with his/her clinical consultation 

history for future references by both HIV/AIDS 

practitioner and client himself/herself. 

Since the platform risks to reveal the client’s identity 

through his/her registered phone number and considering 

how the HIV/AIDS is the complicated disease with a lot 

of people fear of being identified and then being 

stigmatized [19-21] while using such platform. Therefore, 

this paper stipulates the functional and non-functional 

system requirements for development of the secure online 

platform for delivery of HIV/AIDS healthcare 

information. 

B.  Similar Study on the Requirements for Health 

Information Delivery System 

[25] provides the similar study by examining the 

system requirements for the delivery of nutrition 

information to both prenatal and postnatal mothers. These 

requirements are used for delivering nutrition tips and 

nutrition specific recommendations to the system’s 

clients. [26] used those requirements in implementation 

of the NutriMobile system for delivery of nutrition 

information to both prenatal and postnatal mothers. 

Moreover, there some other online platforms for 

healthcare services such as Mobile Alliance for Maternal 

Action (MAMA) and Healthy Pregnancy, Healthy Baby 

(HPHB) [27, 28]. However, there is no any online 

platform for delivery of HIV/AIDS healthcare 

information in Tanzania up to the present moment. [6, 29] 

show the need for online delivery of HIV/AIDS 

healthcare information as their studies show that majority 

of people tend to try to access the internet-based HIV 

information, HIV/AIDS clinical tips and 

recommendations. 

 

IV.  METHODOLOGY 

The gathering of requirements was conducted in the 

Dar es Salaam city in Tanzania. For gathering and 

collection of system requirements for the development of 

a mobile application, this region was suitable since it 

indicates the highest usage of internet and mobile 

services and platforms in the country (Ministry of 

Communications and Transport [30, 31]. Moreover, 

statistically, Dar es Salaam is the region which 

statistically indicated a high HIV prevalence of about 

11% percent [18], as well as high levels of stigma per 

PLHIV about 49.7% percent as compared to 39.4% 

percent from other regions [32]. 

This research employed a mixed research methodology 

during the collection of different relevant data for 

establishment of the functional and non-functional 

requirements. Before data collection, the stakeholder 

analysis was conducted. This analysis was carried-out in 

order to gather substantive knowledge on the relevant 

actors so as to capture their specific requirements need on 

the proposed online platform for delivery of HIV/AIDS 

healthcare information. Identification of the stakeholders 

was key in the data collection for establishment of the 

functional and non-functional requirements for the 

proposed online platform.  

During the stakeholder analysis, this study adopted the 

modified framework of [33]. This framework maps the 

typical rationale for stakeholder analysis, topology and 

respective methods. In analyzing the stakeholders, the 

main emphasis was on identifying them and then identify 

their roles in the HIV/AIDS healthcare information flow. 

The stakeholder identification was carried through 

analyzing the official procedures by the authority, 

TACAIDS in handling the HIV/AIDS healthcare clinical 

information flow [34-36]. 

After the identification of all key actors, the system 

requirements were collected qualitatively. Qualitative 

data collection method was utilized, which consists of 

investigation for particular information using 

unstructured interview, casual talks and in-depth 

discussion [37]. This was conducted in the district referral 

hospitals in the city. The region is currently having four 

large district referral hospitals namely Mwananyamala 

Hospital, Temeke Hospital, Sinza-Palestina Hospital and 

Infectious Diseases Centre (IDC) each found in 

Kinondoni, Temeke, Ubungo and Ilala districts 

respectively. 45 people were interviewed on their consent, 

among them, there were relevant users of the proposed 

system, Information Technologists, System 

Administrators and HIV/AIDS healthcare practitioners in 

CTCs. These people were interviewed on the specific and 

general needs and requirements for the system. During 

the interview and discussion with them, the important 

system requirements were noted down for requirement 

specification. The collected information was then 

analyzed using the qualitative data analysis software, 

NVivo 11. 

The captured requirements were analyzed using 

graphical languages based on the Unified Modelling 

Language (UML) rules and artefacts [38-40]. This was 

done using a computer software, starUML. StarUML was 

used for mapping the collected requirements into the use 

case diagrams of subsystems. The establishment of the 

use case diagrams were useful in developing the 

conceptual framework of the system. 

 

V.  FINDINGS 

A.  Key players or actors. 

The study established the key players or actors who are 
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involved in the process of dissemination of all kinds of 

HIV/AIDS healthcare information. The study came up 

with three different groups of actors such as clients who 

are ordinary people in need of accessing the HIV/AIDS 

healthcare clinical information for their health benefits; 

second group is the HIV/AIDS healthcare practitioners 

who are responsible for provision of all HIV/AIDS 

clinical information, consultations, recommendation and 

HIV/AIDS health tips; and the last group is made up of 

researchers, policy makers and other associated 

HIV/AIDS healthcare stakeholders who are in need of the 

accurate HIV/AIDS related data for further researching, 

further planning, and policy making and implementation.  

B.  HIV/AIDS Healthcare Information Types 

There are different types of healthcare information 

such as appointment and medication reminders, general 

health tips, diagnostic information, symptoms and vital 

signs [41]. This study captured the key types of 

healthcare information which are provided or delivered 

by the HIV/AIDS CTCs. These healthcare information 

types include the provision of HIV/AIDS health tips, 

HIV/AIDS healthcare recommendations, HIV/AIDS 

clinical face-to-face counselling or consultation between 

the client  and HIV/AIDS healthcare practitioner, and 

HIV/AIDS statistical reports. These services are to 

remain as the key services even when the HIV/AIDS 

healthcare information delivery is through the mobile 

application and web-based system.  The key items for 

each of information type are as shown in the tables 1 to 4. 

HIV/AIDS Health Tip: An HIV/AIDS health tip is a set 

of HIV/AIDS healthcare related information. These tips 

should be given by the qualified HIV/AIDS healthcare 

practitioners to the clients. Table 1 below shows the key 

items forming HIV/AIDS health tip and their respective 

data types. 

Table 1. Key Items of an HIV/AIDS Healthcare Tip 

Key Item Data Type 

Title/Subject Text 

Detail Text 

Category Text 

Date Posted Date/Time (Timestamp) 

Author ID or Name Integer/Text 

 

HIV/AIDS Healthcare Recommendation: An 

HIV/AIDS recommendation is a set of HIV/AIDS related 

information that is advised or proposed by an HIV/AIDS 

practitioner to a specific person/service client based on 

his/her previously described information. The key items 

forming an HIV/AIDS healthcare recommendation are 

shown in the table 2 below. 

 

 

 

 

 

 

 

 

Table 2. Key Items of an HIV/AIDS Healthcare Recommendation 

Key Item Data Type 

Title/Subject Text 

Detail Text 

Category Text 

Requester/Client ID Integer 

Date Requested Date/Time (Timestamp) 

Recommender (Practitioner) 

ID/Name 
Integer/Text 

Date Recommended Date/Time (Timestamp) 

 

HIV/AIDS Clinical Counselling: An HIV/AIDS 

clinical counselling or consultation involves the to-and-

fro exchange of information between the client and 

HIV/AIDS healthcare practitioner. This has been done by 

directly face-to-face conversation between the client and 

healthcare practitioner in the consultation room. In 

developing the mobile application and web-based system, 

this should be implemented via the real-time message 

exchange. 

Table 3. Key Items of an HIV/AIDS Clinical  
Counselling/Consultation Chatroom 

Key Item Data Type 

Client ID Integer 

Practitioner ID/Name Integer/Text 

Message Text 

Date and Time Date/Time (Timestamp) 

 

HIV/AIDS Statistical Reports: These are reports of 

different statistical data based on the HIV/AIDS 

healthcare services. These reports are for providing 

information to help researchers, investigators and even 

the policy makers in making some critical decisions 

regarding the HIV/AIDS [42]. 

Table 4. Key Items of an HIV/AIDS Statistical Report 

Key Item Data Type 

Title/Subject Text 

Detail Text 

Category Text 

Generation Date Date/Time (Timestamp) 

C.  Requirements Specification 

In this study, the gathered system requirements were 

grouped into functional and non-functional requirements. 

These are providing the guidelines for the implementation 

of the information system [13]. The tables 5 and 6 show 

the functional and non-functional requirements 

respectively. 
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D.  Conceptual Use Case 

Table 5 above, of functional requirements has shown 

how the different actors (system administrator, 

HIV/AIDS practitioner and client) interact. The 

interaction can further be analyzed using the use case 

diagram. Use case diagram designates the anticipated 

functionality of the system on the system user’s point of 

view; and interactions between users (external actors) and 

the system under consideration [39, 44]. At a high level 

of abstraction, Fig.1 and 2 show the complete 

functionality of the mobile application system for the 

HIV/AIDS healthcare information delivery. Fig.1 and 2 

show the use case diagram for the system administration 

and mobile healthcare clinic subsystems respectively. 

Table 5. Functional Requirements 

Requirement Description Actor 

Users Registration and 

Users’ Accounts 
Management 

All system clients must register themselves into the system, each of them 

must create his/her own user profile; with the system providing each of them 
with both username and password 

Client 

 

All the HIV/AIDS healthcare practitioners must be registered in the system 
based on the qualifications and roles; the system should provide each of them 

with username and password 

System Administrator 

The system should provide the system administrator with ability of deleting 
or suspending HIV/AIDS practitioner’s account 

System Administrator 

Document Gallery 
Management 

System administrator should manage the uploading, editing, and/or removing 

of documents such as announcements, guidelines and other documents in 
documents gallery 

System Administrator 

The system should allow all registered and authorized users to view the 
posted system management related and/or HIV/AIDS related posted 

documents in the document gallery 

All System’s Users 

Reports Generation 
The system should be able to generate different reports for other stakeholders 
such as researchers and policymakers 

System Administrator 

Online HIV/AIDS Clinical 
Consultation 

The system should allow the clients to get into an online consultation 

chatroom1 and request for clinical attention from HIV/AIDS healthcare 
practitioners 

Clients 

The system should allow the HIV/AIDS healthcare practitioners to interact 

and/or respond to consultation requests 
HIV/AIDS Practitioners 

HIV/AIDS Healthcare Tips 

The system should allow the HIV/AIDS healthcare practitioners to upload, 

add, edit and/or remove the HIV/AIDS related healthcare tips  HIV/AIDS Practitioners 

The system should all the registered clients to receive and view the 
HIV/AIDS Healthcare tips Clients 

HIV/AIDS Healthcare 

Recommendations and 
Reminders  

The system should allow the HIV/AIDS healthcare practitioner to set, edit 
and/or remove recommendation and/or reminders for a particular client 

based on his/her health status 

HIV/AIDS Practitioners 

The system should all the registered and authorized clients to receive and 

view the HIV/AIDS healthcare recommendations, the recommendation 
history and/or timely reminders 

Clients 

Systems’ Technical and 

User Support 

The system should allow all users to request and receive the system usage 
support in case of any difficulties 

All user 

The system should all the system administrators to support others users System Administrator 

 

 

 

                                                           
1 A consultation chatroom for real-time end-to-end conversation between a client and an HIV/AIDS healthcare practitioner through text messages. 
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Table 6. Non-functional Requirements 

Requirement Description 

Security 

 The system should authenticate all users before allowing them to interact with the system functionalities. 

 The system should maintain password best practices such as maintaining maximum and minimum 
password age, password history, containing character mixing complexity of a predefined minimum length 

and employing encryption for password storage [43]. 

Maintainability 
The system should be easy maintained, i.e. the system should be able to add new functionality/features 
without any major redesign. 

Responsiveness Short response time is required by the system. 

Scalability The system should be easy scalable, i.e. increased depending on the demand. 

Robustness 
The system should have ability to continue function accurately if the something wrong happens or multiple 

requests are received at the same time. 

Operating System 
Mobile application based on Android platform. The web-based system should be cross-platform of all 
browsers. 

Language The system should be implemented in both English and Swahili (for local clients in Tanzania) 

 

 

Fig.1. Use case diagram for the system administration subsystem  

 

Fig.2. Use case diagram for mobile HIV/AIDS healthcare information delivery subsystem 
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E.  Conceptual System Framework 

From the gathered and analyzed requirements above, 

the conceptual system diagram has been developed as 

seen in Fig. 3 below. The complete system will contain 

the application and database servers, client’s user-end 

mobile application and/or the practitioner’s web-based 

system and the internet connectivity infrastructure. 

In Fig. 3 below shows that when the system platform is 

fully developed and hosted for online access then all the 

actors can use the system depending on their roles. The 

client is able to access the HIV/AIDS healthcare 

information through the developed mobile application via 

his/her mobile gadgets with internet capability. On the 

other hand, the HIV/AIDS practitioners in the HIV/AIDS 

CTCs are providing the HIV/AIDS healthcare clinical 

information service through the online system using the 

computers in their workstations. Furthermore, the other 

HIV/AIDS healthcare stakeholders such as the 

Government, researchers, HIV/AIDS related Non-

Government Organizations (NGO) who need the timely 

and relevant HIV/AIDS statistical data for fund raising, 

further researches, and policy making and 

implementation. These HIV/AIDS stakeholders can 

access these data through different reports which are 

generated by the system under the control of the system 

administrators. 

 

 

Fig.3. The Conceptual System Framework 

 

VI.  CONCLUSION 

This study was to identify the functional and non-

functional requirements for the development of the 

mobile application and the web-based-system for the 

HIV/AIDS healthcare information delivery. These 

requirements were collected from the identified 

HIV/AIDS stakeholders. From the stakeholders, the 

functional and non-functional requirements were 

collected using the unstructured interviews, the collected 

qualitative information was analyzed using NVivo and 

modelled into use cases and conceptual framework using 

the starUML. These findings are essential to help the 

system developers in developing the secure m-health 

system for delivery of HIV/AIDS healthcare information.  

HIV/AIDS healthcare providers, the ministry of health 

and all other stakeholders in fighting against HIV/AIDS 

can work on these findings as they provide the foundation 

for the development of a mobile application and web-

based system for HIV/AIDS healthcare information 

delivery services. These online platforms planned to be 

developed can be made aware to the public in order to 

easy their hustle of seeking HIV/AIDS healthcare 

information. 
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