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ABSTRACT 
 

Malnutrition contributes to over one half of the deaths of children under age of five years in 

developing countries and is the single greatest cause of child mortality in Tanzania. Studies 

reveal that, the issue of malnutrition is aggravated by lack of nutrition information especially 

in rural communities. Absence of proper tools makes collection, management and access to 

nutrition information very difficult. This study improves accessibility of nutrition information 

by taking advantage of the advanced mobile technologies and develops a system for 

managing nutrition information. The system was implemented using a mixed approach 

involving qualitative techniques whereby the requirements and fact finding was done through 

interviews and literature review. Unified Modelling Language (UML) technique was used to 

design and model the user requirements and system specification. PHP, MySQL, XML and 

Java were used to complement the development of this system.  

The developed mobile-based nutrition information management system was then integrated 

with existing Health Centre System and is able to provide a platform that gives mothers 

instant access to nutritional tips, allow them to interact with nutrition practitioners and help in 

record keeping. The results demonstrate the potential of using mobile technology for 

collection and delivering nutrition information in various sectors.  In particular, this system 

could be adopted to improve prenatal and postnatal health in Tanzania and therefore help in 

bringing down the number of deaths of children under age of five.  
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CHAPTER ONE 
Introduction 

This chapter presents a general introduction of the study which mainly focuses on 

background information, research problem and justification of study, general and specific 

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

1.1 Background information 

Mobile communication is one of the fastest growing technologies in use today (Cole-Lewis & 

Kershaw, 2010). This technology is perceived as a powerful and potential tool for 

information dissemination due to its affordability and convenience (Muthee & Mhando, 

2006). Mobile phones support work in health education, disease prevention, treatment of 

disease, health care, and could potentially be used to overcome some of the traditional 

barriers in accessing the necessary information and services for social benefits (Khan, Yang, 

& Kahn, 2010).  

Despite the improvements under Millennium Development Goals (MDGs), many developing 

countries are still facing some challenges. Malnutrition is one of the greatest challenges 

facing Tanzania. Over the past decade, over 600,000 children aged below 5 years are 

estimated to have died as a result of inadequate nutrition. In 2010 alone, 43,000 children died 

prematurely because of malnutrition. That averages to one child dying every 12 minutes; this 

involves the combined factors including lack of nutrition knowledge and understanding of the 

association between food and health, inadequate feeding practices, poor health care and 

hygiene and to a lesser extent food insecurity (Tanzania Bureau of Statistics and Macro 

International & (Measure DHS), 2010). 

The issue of malnutrition is aggravated by lack of nutritional information especially in rural 

communities. Lack of appropriate tools makes the collection, management and access to 

nutritional information very difficult. It has been argued that there is huge potential for 

mobile-health interventions to have beneficial effects on health and health service delivery 

processes, especially in developing countries such as Tanzania where there are poor resource 

settings (Aker & Mbiti, 2010). 

Taking advantage of the growing mobile technology, this research proposed and developed a 

mobile-based information management platform which is integrated with existing health 

information systems that provide opportunities to improve accessibility of nutrition 

information. The platform will give mothers instant access to nutritional tips, allow them to 

interact with nutrition practitioners and help in record keeping. 
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expanding in the economy (Tanzanian mobile phone subscribers jump by 16 pct in 2014 | 

Reuters,2015).  

The rapidly growing number of internet users is attributed to the technological revolutions 

and improvement. Cost reductions and the increasing number of internet enabled devices like 

mobile phones have also attracted more subscribers to the service. Although computer and 

internet penetration in most African countries like Tanzania is still very low, the mobile 

phone is increasingly becoming key entry point for internet adoption in which majority of 

people currently access internet for the first time in their mobile phones (Mtweve, 2014).  

 It was reported that mobile phones appear mostly compatible to work in health and there is a 

growing body of evidence that demonstrates the potential of mobile communications to 

radically improve healthcare in some of the most remote and resource-poor environments 

(Vital Wave Consulting, 2009). This study, therefore uses this technology to develop an 

integrated mobile application for enhancing management of nutrition information in 

Tanzania. 

1.2 Research problem and justification of study 

Currently, the issue of malnutrition in Tanzania is aggravated by poor access to appropriate 

nutrition information especially in rural communities. Access is poor because most 

information is stored offline and not in digital form. And there are no means for online 

access to available nutrition information, which is largely not integrated. Mobile technology 

can be used to tackle these challenges.  

However, it was difficult to use the technology in the past because of poor mobile phone 

penetration and readiness. As a result, there has been very few mobile technology based 

nutrition information management systems, which match our context.  Recently, mobile 

phone penetration and readiness have significantly increased and therefore it is anticipated 

that nutrition information management systems that are designed according to the current 

socio-economic (affordability) and physical environment (connectivity) realities have the 

potential to bring about real change. This research proposes the use of an integrated mobile 

application for enhancing management of nutrition information in terms of collection and 

dissemination of nutrition information in order to improve prenatal and postnatal health in 

Tanzania.  
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Nutrition information needs to be easily accessed and shared to improve service delivery and 

influence change in nutritional status. Access to different information contributes to poverty 

reduction and improved quality of life, especially for people living in rural areas (Sife, 

Kiondo, & Lyimo-Macha, 2010). The difficulty of access to information about nutrition 

greatly affects mothers and children particularly those living in remote areas. Nutrition 

information is provided verbally only with no emphasis and there is no nutrition information 

handling which is done. Developing a mechanism that will contribute towards achieving 

accessibility of nutrition information is therefore a necessity. In response to this, this research 

proposed and developed an integrated mobile application for enhancing management of 

nutrition information in Tanzania. 

1.3 Objectives 

1.3.1 General objective 
The main objective of this research is to enhance collection and delivery of nutrition 

information by using an integrated mobile application that will facilitate an interactive flow 

of nutrition information between nutrition practitioners, researchers and patients especially 

mothers.  

1.3.2 Specific objectives 
1. To identify and establish collection and information delivering requirements between 

nutrition practitioners, researchers and patients especially mothers. 

2. To design the mobile application for collection and information delivering among actors. 

3. To implement and integrate the developed system with a health centre system. 

1.4 Research questions 

1. What are the requirements for developing an integrated mobile application for nutrition 

information management? 

2. What are the design requirements of an integrated mobile application for management of 

nutrition information?  

3. What is the implementation process and requirements for an integrated nutrition 

information management mobile application?  
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1.5 Significance of the research 

The goal of this research is to address effective collection and management of nutrition 

information by ensuring timely access and better delivery of nutrition information. The 

mobile application will improve access to nutrition information by facilitating an interactive 

flow of nutrition information. And it will bridge the information gap by simplifying report 

process which will lead to effective planning, decision making and policy formulation with 

regard to nutrition information management using mobile phones as appropriate tools for 

simplifying collection, management and access to nutritional information. This research 

provides a possible solution for minimizing the death of children below five years, which are 

aggregated by poor management of nutrition information.  
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2.2.1 Literature review 

Various studies have been done to collect basic information about this study. Review of 

different studies related to mobile technology for enhancing management of nutrition 

information was conducted. Likewise, the empirical literature helped scrutinizing other 

alternatives to solve the problem of inefficient management of nutrition information. 

MTUHA/HMIS, TDHS, FSNA/RVA and MUCHALI are some of the information systems 

that are used for collecting and managing nutrition information. These systems collect only a 

subset of the key nutrition indicators. Major nutrition indicators such as optimal infant 

feeding indicators have not been considered. Moreover, there are weaknesses regarding 

collection, management and use of nutrition data, including limited access, dissemination and 

sharing of nutrition information (Ministry of Health and Social Welfare, 2013). 

2.2.2 The challenges 

In Tanzania, nutrition information is normally verbally provided and it is not stored in digital 

form. This makes it difficult for users especially mothers who get nutrition information from 

clinics. Furthermore, most nutrition information is not categorized in such a way that 

sometimes users especially mothers are flooded with unnecessary information. During the 

clinic visits, nutrition information is provided to the group of mothers without considering the 

fact that some mothers may need special attention, such as having high blood pressure, and 

thus require special kind of nutrition attention related to their situation. 

These challenges can be overcome by designing and developing an integrated mobile 

application for collection and dissemination of nutrition information. In this application, 

nutrition information is categorized into tips and recommendations to support analysis. 

2.2.3 Other related work 

CARE developed mobile phone applications for early childhood development (ECD) as part 

of their efforts to tackle malnutrition. This application was designed to connect people in 

isolated communities and with information and skills to assess, protect and improve the 

health of children (CARE, 2014). However, the limitation of this study is that there is no 

single magic bullet for nutrition and early childhood development. 

Mobile Alliance for Maternal Action (MAMA) uses technology to improve health and 

nutrition outcomes among pregnant women and new mothers and their infants in resource 

poor settings. It empowers women in low resource settings to improve and protect their own 
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health and that of their children and families. MAMA uses  mobile technology to deliver time 

sensitive,  stage based  information  on  critical  health issues  directly  to  expectant  and  

new mothers (Mobile  Alliance  for  Maternal  Action, 2012). 

The Tanzania Healthy Pregnancy, Healthy Baby Text Messaging Service (HPHB), otherwise 

known as Wazazi Nipendeni, offers free maternal and early childcare health information to 

subscribers of all networks. The service seeks to assist health professionals in the 

dissemination of information typically shared during antenatal care (ANC) visits (GSMA, 

2015). This study uses SMS as delivery channel and SMS recipients cannot respond to 

messages, which would be beneficial for answering questions and collecting data. 

2.3 Methods for requirements analysis 

The study used qualitative research methods such as interviews where by casual talks were 

conducted for the collection of information. This method provided us with more useful 

information for our study. We interacted with the nutrition practitioners together with 

mothers, asking some questions and noting down important data for system requirements 

specification. Qualitative research consists of an investigation that seeks answers to a 

question (Silva, 2008). Other methods like literature review were also used and we found 

various works related to our study.   

2.3.1 Requirement specification 

In this study, the requirement specification involves functional and non-functional 

requirements.  Functional requirements capture the intended behaviour of the system which 

may  be  expressed  as  services,  tasks  or functions  the  system  is  required  to  perform 

(Bredemeyer, 2001). Non-functional requirements capture required properties of the system 

and show how structural aspects of the system should be accomplished. A tip is a set of 

nutritional information concerning nutrition improvements added by nutrition practitioners 

for the user. The key items which make up a tip are shown in Table 1 below. 

Table 1: Tip key items 

ITEM DATA TYPE 
Title/Subject Text 
Date posted Date/Time 
Tip detail Text 
Author Text 
Category Text 
Rating Text 
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2.3.3 Domain modelling 

A model of the domain is mapped to requirements that prescribe further system development 

(Thalheim Bernhard, Schewe Klaus-Dieter, & Ma Hui, 2009). This makes it important for us 

to describe key aspects of the system and how it fits within the domain of its operation.  

The envisioned application is expected to be operating in Tanzania. Any person with a 

mobile phone and who wishes to get access to nutrition information will be allowed to get 

access. This application will be integrated with existing health centre systems to facilitate an 

interactive flow of information by supporting access, dissemination and management of 

nutrition information.   

We have set our focus on maternal health and so the nature of end users can easily be 

anticipated.  Generally, this application is expected to be used in an environment that 

accommodates users of different levels of literacy, sex and financial status. According to 

National Telecommunication reports, more than 70% of people in Tanzania have access to 

mobile phones making mobile phones the best tool for issuing nutrition information to 

majority of people in the country.  

For this application, it is obvious that a genuine source of nutrition information needs to be 

modelled. We have modelled a nutrition practitioner to be the right source of information. 

This is planned this way to make sure that end users of the system get access to correct 

information. Both the end users and nutrition practitioners are modelled as not having 

expertise in information technology. We have also modelled the researcher to generate 

reports based on nutrition information and system administrator to monitor overall activities 

of the system including user approval. Figure. 2 shows the conceptual domain model of 

nutrition information system.  
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Figure 2: The trend in overall aquaculture production per year in Tanzania (FAO, 

2018a) 

 
Figure 3: Synopsis of number of ponds since 2005 to 2015 (Rukanda, 2018) 
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Figure 4: The map of Tanzania mainland showing major regions practicing aquaculture 

production (Rukanda, 2018) 

2.2  Challenges and prospects to sustainable aquaculture development in Tanzania 

2.2.1  �)�D�U�P�H�U�V�¶�� �N�Q�R�Z�O�Hdge on fish pond management practices and biosecurity 

measures  

Biosecurit y m easur es, good pond mana gement practices topped with other fish dise ase 

control methods such as vaccination ar e importan t especiall y during this era of antimicrobial 

resistance. Wh ile these are greatl y implement ed in developed countries, in developing 

countries like Tanz ania efforts must be made to provide knowledge to  fish  farmers on 

biosecurit y measu res and pond mana gement pr actices and creat e awar eness on potential risks 

of bact e rial dise ases if th e same ar e not empl o ye d . A stud y condu cted b y Chen yambu ga et al . 

(2014)  revealed that fish farmers h ad little  knowledge of biose curit y measures and pond 

mana gement pra ctices. From the ir  finding ,  25% of fish farmers from the stud y site sourc ed 

finge rlings and fries fro m neighbours and from  little  known Non - Govern mental Organisation 

(NGOs) .   However, Ruk anda (2018)  point ed out that the reason for the co ll ection of the fries 

and fingerlin gs from the se untrusted sources is championed b y the low availabilit y of well 
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mana ged hatch eries ac ro ss the countr y au gmente d b y low er  production than the demand. For 

sust ainabilit y of the  ind ustr y, it is there fore ac c entuated  that,  effort s  s hould be made b y 

appropriate authorities to stren gthen extension services ,  such as incre asing the number of on -

farm training and work shops to fish farmers in Tanz ania ,  to effe ctivel y use biosecu rit y 

m easures and prope r pond management practices such as coll ection of finge rlings from 

trusted sourc es and well - mana ged hatch eries; m onitoring and ass essing the qualit y of pond 

water, disinf ectin g equipment used in handling fish, improving pond worke rs h ygien e, 

reducin g stress level in fish and  restriction of fish movement from one bod y of water to 

another something which is advocated b y le gislation but it lacks follow - up policies. All these 

are possible if  extension and advisor y services are adequate.  

2.2.2  Extension and Advisory Services in Tanzania 

Extension and advisor y services ar e cru cial for  sust ainable aquacult ur e indus tr y, however, 

due to inadequ ate  numbe r of extension staff in this field ,  extension services do not reach th e 

majorit y of fish farmers (URT 2011; Mlozi et al ., 2012) . Ragasa et al . (2016)  report ed that 

the countr y is having 8000 extension agents;  however,  the demand is projected to be greater 

than 20 000 outr each  age nts.  In addition, eve n tho se extension staff availab le  and expected to 

deliver the skills and knowledge to fis h farmers, are often hinder ed b y a lo ng distance to and 

transport problems. The use of In formation and Comm unication Techn ologies ( ICTs ) has 

made  a subst antial imp act towards  improved extension and advisor y s ervices and hen ce 

revolutionize d  agricult ur e in India, Ghana  and S outh Africa (Tarimo & Sanga, 2017) . It is ,  

therefor e ,  believed that if strate gies are mad e b y the extension centres and fish farmers are 

motivated to use ICTs in seekin g for help on good pon d mana gement practices and fish 

healt h mana gement ,  extension services will be improved. The use of IC Ts in Tanz ania fo r 

outreach  services to fish farmers is also advocated b y Tarimo and Sanga (2017)  as over 40 

million Tanz anians possess mobile phones (  Tanz a nia Comm unications Regulator y Authorit y 

[ TCR A ] , 2018) . Nevertheless, social platforms such as WhatsApp and Sk ype will facilitate 

interactive comm unication between the fish farme rs and extension officers, therefor e, farm ers 

shoul d be encou ra ged t o form and join those networkin g platforms for quick access to 

information.  

 

 

 




