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Abstract	

Recently, the coverage rating of child vaccination services in developing countries, 
like Uganda, is lower than developed countries. The low resource setting is the reason 
that causes the poor vaccination performance. Health workers suffer from the heavy 
workload, low budget supplement and bad traffic condition, etc. Which constrains the 
quality of vaccination services. In this thesis, the author designs a mobile web-based 
vaccination service system, to improve the quality of vaccination service, within the 
low resource setting. A study in HCI is carried out to design a vaccination service 
system in the low resource settings of Uganda. Through theoretical study, the author 
collects the knowledge about how to apply HCI theory to system interface design. A 
related work study is carried out to help the author to choose the design solution. 
Through comparing the design with related works, the strength of using the author’s 
design solution in low resource of Uganda is verified. A field study helps to collect 
information about the user’s characteristics, which is used for designing a 
user-friendly system interface. An internal focus group helps to improve the design 
quality. The author delivers a case study example which could be evaluated and 
borrowed by other researchers who design a similar system. Additionally, findings 
from the qualitative research could be used for further research. 
 
Keywords:  
Human computer interaction, mobile, web-based, functionality, usability, vaccination 
service system.  
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1. Introduction	

Routinely receiving a childhood vaccination is the most effective way of keeping the 
children protected against infectious diseases. However, in developing countries like 
Uganda, the percentage of receiving the quality of child vaccination services is lower 
than developed countries, which has become one important reason in the outcome of  
Uganda’s higher child mortality rate [43].   
 
Through studying the current situation of the vaccination service in Uganda, the 
challenges of performing a quality of vaccination service in the low resources settings 
of Uganda are identified: the bad traffic condition, lack of supplements, heavy 
workload, and low level of data transaction. These problems cause the ineffective 
vaccination performance in current Uganda. 
  
The purpose of applying the HCI knowledge to the system design is to understand 
how people make use of computational systems and devices, and how they could be 
designed to be usable and useful [32]. In the HCI perspective, a good quality of 
design work needs to provide an effective interaction between the system and the user. 
In order to achieve this, the author applies the HCI knowledge to the design process. 
In this study, the HCI knowledges contained two parts: the HCI theory and related 
designs study. The author introduces Nielsen’s 10 HCI criteria [21,27] to guide the 
design process. 
 
Through studying the related designs, the strengths of the mobile web-based system 
solution are stated: brings mobility and flexibility of usage; enhances the remote 
communication and data transaction among users; low level of data input error 
occurrence and quality data storage. Thus, the author decided to design a mobile 
web-based vaccination service system, in order to perform a quality of vaccination 
service in Uganda.  
 

1.2 Author’s background 

The author gained a bachelor degree of Multimedia Application Development at 
Waterford Institute Technology (Ireland) in May 2007. The author was accepted to 
Blekinge Institute Technology (Sweden) from September 2010, major in Design, 
Interaction and Game Technologies. From these educational experiences, the author 
learned skills in designing graphical user interfaces in different media formats such as 
web-based, flash based, image based, and basic Java programming skills.  
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1.3 Structure of the thesis   

This thesis is divided into 7 chapters that cover the overall HCI study and system 
design process. Table 1 summarizes the contents of each chapter. 
 
Chapter 1: Introduction This chapter states the context of 

problems and the HCI knowledges 
involved in this study; purpose of study, 
the project context description consists 
with this thesis and the research 
questions, and the author’s contributions 
are given in this chapter.  

Chapter 2: HCI knowledges The HCI theory and related works are 
discussed in this chapter.  

Chapter 3: Methods This chapter states the design and 
development process this research; the 
HCI design guidelines, the data collection 
methods used in the field study, and the 
related literature search strategy are 
described. 

Chapter 4: Results The outcomes of the research study 
follow the methods which are shown in 
this chapter: findings from the field 
study, lessons learned from the related 
work, and the design outcomes follow the 
process model are presented.  

Chapter 5: Discussion Research questions are answered in this 
chapter.  

Chapter 6: Conclusions The results and the contribution of this 
study are summarized. 

Chapter 7: Future work Design ideas which have not processed in 
this study are presented in this chapter. 

Table 1Content table 

 

1.4The ICT4MPOWER project 

The project was created to fit “the bigger picture” of a higher level project called 
ICT4MPOWER (ICT for Medical Community Empowerment). ICT4MPOWER is a 
project run as a joint collaboration between several Swedish organizations in an effort 
to assist the government of Uganda with expertise and technical support within the 
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field of ICT (Information and Communications Technology) within the health system. 
[35] It initiates similar projects as this in other health areas with the intention to 
combine the results into one, or several coherent systems. Other health areas in the 
project are maternal care; HIV and an electronic out-patient health record system (see 
Figure 1). The author and his project partner are required to design a comprehensive 
vaccination service system, which is a part of ICT4MPOWER project. This thesis is 
based on the project work. The project findings are used in this thesis study. 
 

 

Figure 1 ICT4MPOWER 
  

ICT4MPOWER runs as a joint collaboration between several Swedish organizations 
in an effort to assist Uganda with expertise and technical support within the field of 
ICT, within the health system [1]. Uganda stands for half of the financing of the 
project (8 million SEK); SPIDER1 (the Swedish Program for ICT in Developing 
Regions), a Swedish non-profit organization, the other half. The activities in the 
project are not done by SPIDER, but by other Swedish organizations. Karolinska 
University Hospital is the main, and connecting party amongst these organizations. 
      
The project was initiated by the government of Uganda (more specifically Uganda 
Communications Commission (UCC), the Ministry of Health (MoH) and the Ministry 
of ICT) as a response to Poverty Assessment reports which identified ill-health as the 
leading cause and consequence of poverty in Uganda. The idea is that the health 
service delivery in the rural communities of Uganda can be improved with the help of 
ICT, generally by improving current workflow processes in community health units 
and helping to bring needed health care services to point-of-need [1]. Other Swedish 
institutions involved in ICT4MPOWER are Karolinska Institute, the Royal Institute of 
Technology (KTH) and Ericsson AB. 
 

                                                 
1 SPIDER is primarily financed by the Swedish International Development Cooperation (SIDA) 

 
 

3



The overall goal of the project is to improve the information flow from the 
community (lower levels) to the district (higher levels). It is believed that this can be 
achieved with applied ICT; therefore ICT4MPOWER has an ICT approach to all 
health areas within the project. Different software applications within the areas 
mentioned have been, and are being developed as part of the project.  

1.4.1 The vaccination service system project (VSS) 

In September 2011, the author applied a project published from Karolinska University 
Hospital/Institute (KI). In this project, the author worked with his project partner 
Simon Karlsson2, who is completing his master major in Industrial Management and 
Engineering in BTH, to design this vaccination service delivery system for Uganda. In 
project study, the author’s role was to define the system architecture and design the 
system user interface.  
 

Deliverables: Artifacts 
The VSS project instructor requested five artifacts to be delivered. These are: 
1) A Stakeholder system model: for identifying the necessary stakeholders for 
delivering comprehensive vaccination services in low resource settings  
2) Process models and organizational structure model; for providing a framework for 
innovative comprehensive vaccination service delivery in low resource settings 
3) Stakeholder informational needs; for successful collaboration between stakeholders  
4) The information flow model; for automating information generation, supporting 
decision intensive processes and communication of the right information to the right 
stakeholders at the right time 
5) Graphical User Interfaces; for mobile applications (or non-mobile applications) for 
involved stakeholders 
 
The author and his project partner cooperated together to work on artifact one to four, 
and the author worked on artifact five independently, based on the results of previous 
four artifacts. If this user interface prototype proves to achieve the initial goal, the 
results of this thesis might be further developed into a software application and 
eventually tested in a pilot study in Isingiro District, Uganda. 

                                                 
2 Simon Karlsson’s related master thesis: “Routine Child Vaccination in Uganda: Designing a vaccination 
service delivery model” 
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1.5 Context study of VSS project  

1.5.1 Vaccination  
Vaccination is defined as: providing (here) a human with an antigenic3 material (i.e., 
a vaccine) which causes the person’s immune system to react and develop immunity 
to a disease. When it comes to reducing the burden of infectious diseases, only clean 
water performs better than vaccination – including antibiotics. [28:1] The most 
obvious reason for having a well functioning immunization system with high 
vaccination coverage – the amount of people in percentage that receives one or a 
combination of vaccines – is to save the lives of people who are otherwise 
unprotected against the contagious diseases. But there are also other reasons: Many 
vaccine-preventable diseases are transmittable and affect the whole community. 
Another reason for attention is that related diseases are so easily preventable, and they 
reduce the long term costs. [13:598]. 
 
A characteristic of vaccines, setting it apart from many other medicines in health care, 
is that they need to be stored in certain temperatures to remain functional [5]. This 
presents a challenge, both in terms of distribution, as well as stationary storage, since 
the chain of a properly regulated storage temperature for vaccines must not be broken. 
 
Most vaccines require a storage temperature between +2oC and +8oC. They might still 
function, although for a much shorter period of time, and possibly sub-optimally, at 
temperatures of up to around room temperature; if frozen they also loose potency and 
risk stop working completely [41]. 
 
In Sweden and other developed countries, most children receive their vaccination at 
school as part of a national vaccination program which states when and what vaccines 
children are to receive. This is a routine vaccination type and done at a static facility. 
However, vaccination can also be delivered through a so called outreach program 
where the person to administer the vaccine, often a nurse, goes to the location of the 
person who is to receive the vaccine. This is sometimes the case when vaccines are 
not given as part of a routine vaccination program, for instance at disease outbreaks 
when large masses of people require to be vaccinated quickly – so called mass 
vaccinations. Outreach program is the main method to deliver the vaccination service 
in this system. 

                                                 
3 An antigen is any substance that causes the immune system to produce antibodies against it 

 
 

5



1.5.2 Clinical Decision Supporting System (CDSS) 
A CDSS can be thought of as a background computer algorithm which based on 
different existing data can make conclusions in order to facilitate easier decision 
making for users. CDSS is used for the Healthcare Triad to provide them with timely 
and accurate information on vaccination services. CDSS is a software application 
characteristic, thus, it is not a thesis objective but a model objective (when developed) 
and not dealt with in the thesis. 

1.5.3 The Current Ugandan health system and its low resources 
The Ugandan health care system is characterized by a decentralized management 
system and different health care levels [14:18]. There are six, plus one levels (top 
down) [19:2–5]:  
 

• National Referral Hospitals,  
• Regional Referral Hospitals,  
• General Hospitals,  
• Health Centre IV (HCIV),  
• Health Centre III (HCIII),  
• Health Centre II (HCII), and  
• (Plus one) Health Centre I – these are actually Community Health 

Workers/Village Health Teams.  
 
(See Figure 2.2.4 of organizational structure below). 
In general, the lower the level the more rural the location of the facility is and the less 
service is being offered. 
 
“HCIIIs and higher are suppose to deliver preventive care such as vaccination” said 
by Mary Ann Gleson, clinical officer in Saint Clair Arungo, HC3. But according to Dr. 
Eva Kabwongera4, who works for UNICEF in Uganda and has insight to both the 
country’s and Unicef’s vaccination programs, some HCII also offers this service 
(2012, interview, 17th of February).       
 
Managerially, in Uganda, the District’s local government is responsible for delivery 
of health services and monitoring of overall health sector performance of General 
hospitals and HC IVs, whereas the sub-districts local government is responsible for 
the HC IIIs and lower levels [19:2–5] (see Figure 2, to the left is the health care 
hierarchy shown; to the right the managers of these levels are depicted).  
 

                                                 
4 Eva Kabwongera works as an upper-level health specialist at Unicef 
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District Local 
Government
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Figure 2 Current Ugandan health care system 

 
One notable characteristic with this system is that the only distinction between health 
units (i.e., Hospitals and health centers) are the levels of health care service they are 
supposed to provide, and not type. An HC IV delivers the same care as HC III, and 
some more [19:3, 5]. At least at lower levels, there are no specialized clinics, for 
example one specialized location for only maternal or antenatal care, as is the case in 
Sweden.The system is indeed decentralized. Decentralized system works very well in 
developed country like Sweden. “Parents take their children to infection clinic center 
in working time; nurse performs vaccination expertly and records it afterwards. Drag 
companies deliver vaccines twice a month routinely. There is no computer system 
record every single vaccination performance or vaccine inventory, but everything 
works organizational; staff does not have heavy workload either.”, said by Charlotte 
Augustzén, the department chef in Infection Clinic, Karlskrona. Why does a 
decentralized system not perform efficient work in Uganda? The main reason is its 
low resource situation.  
 

1.5.4 The low resources of Uganda  

When examining the current health sector situation in Uganda, there are several 
outstanding, and prominent aspects: lack of professional staff (amount), allocation of 
available professional staff, bad work conditions of staff, and facility disrepair. 
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Nearly half of the established positions within the health sector are vacant [19:98]. A 
reason for this is the “brain drain” to other countries, that is, nurses and other health 
care professionals leaving Uganda to go to other countries, often Western ones, to 
work [25]. 
 
Another corresponding issue is the current allocation of health care professionals, in 
such that most professionals are working on the upper level parts of the health care 
system (e.g., National Hospital) in the cities, and less are working in the lower level 
parts (e.g., Health care centers) in the rural areas. This has lead to big vacancies in 
health facilities in rural areas (see Figure 3) in a country of which 85% of the 
population are rural inhabitants [12]. 
 

 
Figure 3 Percentage of vacant positions in the public sector 

 
With an insufficient amount of people catering to the needs of the population, in 
particular those in rural areas, the staff is reported to be overworked and less 
motivated [18:124]. To make matters worse, the state of the health facilities are 
described as follows in latest (2010) annual performance report by the MoH: 
 
“[Health facilities] (…) in a state of disrepair, do not have the required facilities for 
them to function effectively (e.g. staff housing, water and energy, theatres, equipment, 
stores etc) and required ICT and related infrastructure. These tend to compromise the 
efficiency, quality and access of these services.”[18].  
 
Many facilities still lack reliable and sufficient electricity supply [19:36]. An 
additional issue for people in the rural areas is that only 72% live within “walking 
distance” (5km) to the nearest health facility [19:5]. (The definition of 5 km as 
walking distance is made by the Ministry of Health.)   
 
One important reason why the current vaccination system in Uganda is in chaos is the 
low budget. It takes a lot of money and time – years – before all health facilities in 
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Uganda can (not necessarily certain if they ever will) be equipped with the staff and 
transport means needed. Further, supply of material from higher levels is a problem. 
The Ministry of Health quotes a study regarding the matter: One showed that “…Only 
45.7% of the public health facilities had key essential medicines; the situation was a 
bit better in mission facilities at 57.5% and private facilities in 56.3%” [19:22]. The 
current health system does not have a sufficient budget to train the professional staff 
and maintain the facility. The NURSE prepares the vaccine without accurate planning 
quantity; she does not even know how many clients (children) will attend the 
vaccination session. Without any coordination with the NURSE, the CHW writes the 
client’s vaccination registration information on a piece of paper. Later on, he has to 
explain to the supervisor what he wrote, thus furthering the inefficiency of his role. 
The central warehouse delivers the amount of material stock confidentially and 
without plan. This results in an exhaustion of certain health centers’ resources and 
stock, while also causing a surplus in other centers, where the supplies are not 
necessarily needed. In conclusion, the decentralized system is not suitable in 
managing the vaccination service in the low resource settings of Uganda. Table 2 
summarizes the constraints of the current vaccination system. In this study, through 
study in HCI, an efficient vaccination service system interface is designed to solve or 
reduce the influence caused by these constraints.  
 
 Current System 
System Mode Decentralized 
Amount of Professional Staff Lack 
Allocation of Professional Unreasonable, Overworked 
Work condition Bad 
Facility Disrepair 
Medicine Lack 
Budget Low 
Stuff Training and Education Low level 
Performance Inefficient 
Table 2 Constraints of current vaccination system in Uganda 

1.5.5 mHealth 
“mHealth (also written as m-health or mobile health) is a term used for the practice 
of medicine and public health, supported by mobile devices. The term is most 
commonly used in reference to using mobile communication devices, such as mobile 
phones, tablet computers and PDAs, for health services and information.”[6]  
 
The UN Foundation and Vodafone Foundation's report on mHealth for Development 

[37:27] states the objectives of mHealth: 
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-  Increased access to healthcare and health-related information (particularly for 
hard-to-reach populations)  

-  Improved ability to diagnose and track diseases  
-  Timelier, more actionable public health information  
-  Expanded access to ongoing medical education and training for health workers 
 
In mHealth, users have the possibility to remotely participate in the health care 
operation; remote users are normally valuable contributors for collecting and 
transferring data regarding diseases and health care concern. Through the 
improvement of the mobile technology, mHealth has a great potential to improve the 
health communication to achieve healthier lifestyles, and enhance healthcare quality 
by improving access to medical and health information. [36, 37] mHealth is a feasible 
solution for the vaccination service system of Uganda. Remote operation and 
communication could increase the accessibility of the vaccination service. In 
comparison with the current mode, where a large number of clients go unplanned to 
specific health care points of limited capacity; mHealth could let health care workers 
perform outreach service, remotely performing vaccination service. Thus, the new 
vaccination service system decided to follow mHealth mode. 

1.6 Research questions 

Research question: How can the quality of vaccination service be improved, 
through the mobile web-based system design in developing countries, like 
Uganda?    
 
In order to answer the research question, the following sub questions are addressed 
and answered:  
-   What can be achieved by involving HCI knowledges in the vaccination 
system design?  
-  How does the study of the local situation about vaccination services in the 
low resource settings of Uganda influence the design?  

1.7 Target group and delimitations 

This thesis delivers the process of using HCI theory to design the prototype of mobile 
web-based vaccination service system for Uganda’s health workers. During the design 
process, the author followed user centered design theory to create a user-friendly 
system. However, because the author was required to design a concept delivery 
prototype within limited resources and limited time, the author only concentrated on 
design system functionality and usability in order to improve the quality of 
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vaccination service; the other HCI elements such as security were not evaluated in 
this study.  
 
The target group of this study is the researchers, who are doing similar research on 
designing health care systems in developing countries. Researchers could also use 
these study results as a reference to analyze the benefits of HCI study in health care 
system design.  

1.8 Expected outcomes 

A design solution has been developed as an answer to the overall research questions. 
Its implemented design features are supported and argued for both in relation to other 
HCI researchers’ results in similar design challenges, and the local situation of 
vaccination service in the low resource settings of Uganda.  
 

1.9 Author’s contributions 

A mobile web-based vaccination service system interface is designed in this study. 
The context gained via literature review, and the data collected through the field study 
can be used by other researchers who conduct a similar research. Additionally, the 
author’s mobile web-based design solution is unique, in comparison with other 
researchers who did a similar study. To summarize, the author provides a new case 
study example which could be evaluated and borrowed by other researchers who 
design a similar system.  
 

2. HCI	theory	

In this study, the HCI knowledges contain two parts: the HCI theory and related 
works. The HCI theory provides an approach to guide the design process; while 
related works support the author with the design solution decision making, and data 
collection methodologies identification.  

2.1 Human Computer Interaction (HCI)  

“Human-computer interaction is a discipline concerned with the design, evaluation 
and implementation of interactive computing systems for human use and with the 
study of major phenomena surrounding them.” [31] As the information technology 
industry has grown, computers have been more commonly used in society; thus 
human computer interaction has come to play an essential role in our daily lives. The 
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basic goal of HCI is to bridge the communication gap between the user and the 
computer, and provides a good user experience and effective usability for the user to 
better access the information and support tasks accomplishments. HCI has produced 
safe and usable systems, as well as functional systems. These goals can be 
summarized as “to develop or improve the safety, utility, effectiveness, efficiency and 
usability of systems that include computers” [9]. Utility refers to the functionality of a 
system; Usability characteristic makes the systems easy to learn and use; effectiveness 
and efficiency refer to how quickly the system is able to provide the output they 
required. Safety relates to the designing of the system security issue, for instance, 
designing the user login interface.  

2.2 User centered design  

User-centered design (UCD) is a broad term to describe design processes in which 
end-users influence how a design takes shape. The major advantage of the 
user-centered design approach is that a deeper understanding of the psychological, 
organizational, social and ergonomic factors that affect the use of computer 
technology emerges from the involvement of the users at every stage of the design and 
evaluation of the product.[1]  
 
The core concept of UCD theory is to place the user at the center of design and 
development stage. Involving the user in the design process increases the chances that 
the user is able to make use of the product as intended and with a minimum effort to 
learn how to use it, thus increasing the chance of product success. Preece, J suggests 
ways to involve users in the design and development of a product/artifact, below table 
3 [29] briefly explains this method.  
 
Technique Purpose Stage of the Design Cycle 
Background Interviews 
and questionnaires 

Collecting data related to 
the needs and expectations 
of users; evaluation of 
design alternatives, 
prototypes and the final 
artifact   

At the beginning of the 
design project 

Sequence of work 
interviews  and 
questionnaires 

Collecting data related to 
the sequence of work to be 
performed with the artifact 

Early in the design cycle 

Focus groups   Include a wide range of 
stakeholders to discuss 
issues and requirements 

Early in the design cycle 

On-site observation Collecting information 
concerning the 
environment in which the 

Early in the design cycle 
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artifact is used 
Role Playing and 
simulations 

Evaluation of alternative 
designs and gaining 
additional information 
about user needs and 
expectations; prototype 
evaluation 

Early and midpoint in the   
design cycle 

Usability testing Collecting quantities data  
related to measurable 
usability criteria 

Final stage of the design  
cycle 

Interviews and 
questionnaires 

Collecting qualitative data 
related to user satisfaction 
with the artifact 

Final stage of the design  
cycle 

Table 3 Involving users in the design process 
 

As the description of UCD stated involving the potential user in the design and 
evaluation process could increase the chance of product success, simultaneously 
decreasing the budget and time consumption during product design. According to that 
description, UCD method could be used in this design process. Due to the series of 
problems which occurred during the thesis process, for instance, the delay of the 
Uganda trip budget application process, the team could not follow the UCD approach 
completely. Table 4 shows ways to involve the user into the designprocess, and their 
stage in the design cycle. In the early stage of the design process, a series of 
interviews with Swedish health workers (in the child vaccination service department) 
are delivered to help identify the user’s needs. The reason for interviewing the 
Swedish health worker is firstly, due to the geographical constraints, the project team 
is not able to contact the end user; secondly, the medical knowledges are identical in 
both areas. The focus group helps the project team all along to give suggestions for 
quality of design. The project team plans to have a field study in the middle point of 
the design process. In the field study, the team interviews the end user and observe 
their working process, in order to verify the previous design solution, and meanwhile 
improve the improper design. Usability testing is delivered at the final stage, where 
the team presents a role play with the focus group, and feedbacks are proposed to 
improve the system usability. 
 
Technique Purpose Stage of the Design Cycle 
Background Interviews  Collecting data related to 

the needs and expectations 
of users; evaluation of 
design alternatives, 
prototypes and the final 
artifact   

At the beginning of the 
design project 
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Sequence of work 
interviews   

Collecting data related to 
the sequence of work to be 
performed with the artifact 

Early in the design cycle 

Focus groups   Include a wide range of 
stakeholders to discuss 
issues and requirements; 
Experts involve in the 
iterative usability test 

Early, midpoint and finally 
in the design cycle 

On-site observation Collecting information 
concerning the 
environment in which the 
artifact are used 

Midpoint in the design 
cycle 

Role Playing and 
simulations 

Evaluation of alternative 
designs and gaining 
additional information 
about user needs and 
expectations; prototype 
evaluation 

Midpoint and finally in the  
design cycle 

Usability testing Collecting quantities data  
related to measurable 
usability criteria 

Final stage of the design  
Cycle 

Table 4 Customized UCD design process 

2.3 Web-based user interface 

Compared with the desktop apps, the web-based application format is more suitable to 
be used in this design. There are several advantages: 
- Mobile is here 

“Compiled desktop applications are going to have a hard time being adapted for 
mobile devices. Web apps are ready made (in most cases).”[44] The vaccination 
delivery system is developed in a mobile platform (the detail advantages discussed 
in the “mHealth” chapter).  

 
- Centralized data 

“Although this is probably not going to be true for all Web App companies, but 
using providers like Rackspace cloud will go a long way in reassuring your 
customers that their data is safer than on their desktop!”[44] In the system, 
stakeholders like CHW and NURSE work remotely away from the central 
management department (VTC); as a centralized system structure, they need to 
send the clients' data into VTC for further task performance. Centralized data 
management could optimize the work allocation: the VTC would only be 
responsible for session planning and stock ordering, the CHW would only be 
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responsible for registering clients while the NURSE would only be responsible for 
vaccination performance.  

 
- Lower cost of sale 

“No boxes, printed manual, expensive shipping costs, distribution channels, 
middlemen, etc. Web apps are going to be more economical to produce and will 
result in a lower cost of sale!”[44] The vaccination service system is targeted for 
developing countries with low resources, meaning that the cost is a main factor. 
Because the system is web-based, meaning that it could be launched with a web 
browser on any computer without purchasing or downloading anything, the 
system does save resources. 

2.4 User interface design 

“Information technology and networks are transforming practically all the aspects of 
the world we live in. User interface design determines the quality of our experience 
while we use these systems and therefore determines the value of our experience.” [34] 
The goal of user interface design is to make the user's interaction as simple and 
efficient as possible, in terms of accomplishing the user’s goals. The graphical user 
interface (GUI) has become a dominant platform for HCI because it can act as a 
simpler and easier tool for users to interact with computers. In order to provide more 
functionality and usability in accordance with the user’s needs and requirements, the 
GUI can accommodate to the needs of the user. This means it can vary in form, from 
a complicated interaction method and interface, to a simple, on-screen display, with a 
simple interaction method, such as a touch screen, and everything in between.  
 
There are two main steps in modeling a user interface requirement:  
-  The work units (use cases) the user performs with the help of the system are 

specified. (In the user interface community these work units are often called tasks.)  
-  The description of this UI related functionality is complemented by a model of the 

Fundamental characteristics of the user interface, among them the static structure; 
the basic dynamic behavior, and usability aspects. [4] 
 

According to the statements above, the user interface design requires comprehensive 
knowledge about user tasks, which is the initial goal of developing the specific system; 
the UI design also requires enough experiences about user characteristics such as user 
habits and cultural background, which relates to the quality of system functionality 
achievements. In the “Design process” chapter, the procedure of identifying user tasks, 
data collection about user characteristics and the creation of user interface are 
discussed.  
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2.5 Related literature 

The results of previous researches in scientific literature can be used as a basis for 
further researches. Through analyzing related work from other researcher’s, especially 
their solution used to solve similar problems, compared with the author’s own design 
strategies, the author could summarize the benefits of own design solution used in the 
similar design. Eight related studies were found from databases (search strategy states 
in Method chapter), and the evaluation about these studies were mentioned in the 
following section.  
 
In these eight studies, none of them was designing a mobile web-based vaccination 
service system, which makes this study unique. However, there were points of 
similarity between the eight studies and the author’s research. Two studies[39][42] 
used the mobile web-based system solution to solve other healthcare related problems: 
Verdezoto et al. [39] designed a mobile web-based personalized medication 
management system, to help manage elderly citizens’ medication treatments. This 
mobile web-based system provided mobility and flexibility services, the elderly could 
receive medication treatments at any time, any place, as long as they bring their 
mobile devices; Yoneki et al. [42] designed a mobile web-based system to record 
clients’ health care related information in rural areas. In their solution, sensors and 
satellite were applied to fix the challenges of networks and power supply in rural 
areas, however, which required a large amount of budget. 
 
Four studies [11] [17][22] [23] used the mobile health (mHealth) solution to solve 
healthcare related problems (see Figure 4): Hansen et al. [11] created a hospital 
contact network based on mobile multi-touch devices, to model and simulate the 
infection spread in hospitals; Lablans et al. [17] designed a mobile based clinical 
documentation system, in order to efficiently manage the patient data; Purkayastha et 
al. [22] designed a mobile based reporting system within the public health system in 
India, to strengthen the health information transaction; Mukherjee [23] created a 
mobile decision support system, to provide first level assessment of a patient in the 
rural areas, by taking all the symptoms as well as vital parameters like heart rate, 
blood pressure, etc. In these four studies, the reasons of using the mHealth solution 
were stated as follow:  
- Mobility 

The mobile device could be carried out to the outreach program, which could 
cover more areas, and more population, beneficial to the rural areas. 

- Enhancing communication 
Wireless, SMS was provided to build a communication network among users, 
which could be used for reporting the work status and exchanging professional 
knowledges between health workers, in order to perform a better quality of health 
care service.     
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- Avoid errors 
Comparing with the traditional information recording method, like paper health 
card, the mobile system with the user-friendly interface could provide high quality 
data inputs, and the digital data could reduce the risk of information lost during 
data transaction and storage.  

 
Koufi et al. [16] designed a web-based personal health record system to support 
chronic disease management. This web-based system enabled the patient to receive 
quality of healthcare treatments at home; patients with disabilities could receive 
prescriptions online. Thus, the number of unnecessary visits and treatments can be 
reduced and clinicians can devote more time to patients who truly need face- to-face 
care.  
 
Immunization information system (IIS) is an on-going project that conducted by The 
Centers for Disease Control and Prevention (CDC), which is a United States federal 
agency under the Department of Health and Human Services. IIS is a web-based, 
confidential, computerized information systems that collect and consolidate 
vaccination-related data from multiple healthcare providers. [45]  
 
Through connecting with other health care systems, such as the state’s electronic birth 
records system, IIS is able to combine immunization information, such as patient 
identification information, from different sources. This sufficient information 
collection method guarantees the system could record every child born in its coverage 
area at birth, IIS then merges the data into a single record for each patient in its 
system. 
 
IIS can generate reminder and recall notifications and provide data that can be used to 
assess vaccination coverage for a provider or within a defined geographic area. [45] 
This is the core function which the author plans to achieve in this thesis study. 
Consolidated information records and data exchange supports the IIS system with 
sufficient user data collection; Clinical decision support system analyzes the user data, 
to recommend which time, what vaccinations are appropriate to given to a child.  
 
The inventory system in IIS maintains accurate inventory counts of vaccine used, on 
hand, and on order, also allow prompt tracking of vaccines in case of vaccine shortages 
or vaccine manufacturer recalls. IIS also forecasts future vaccines based upon the age 
of the patient and what immunizations the patient has already received, and to 
determine what vaccines they may need and when. 
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Figure 4 Related design solution specification 

 

2.5.1 Lessons learned in related designs 

Through evaluating the related designs, the author has been motivated and supported 
to solve similar challenges, which the related designs also stated, for instance, 
increasing the efficiency of information transaction, and reducing the staff’s workload. 
Besides, the strengths of the author’s design solution, in comparison with the related 
design solution are identified.  
 
Comparing with traditional paper format data, the digital format data saves space and 
time for storage and transaction. The mobile and web-based system could send and 
save the data from a sub mobile device in the village to the central management 
system in the high level of the health care point immediately, which usually causes 
days of time in the traditional way.  
 
In these eight related designs, IIS is the only system which designed for the 
immunization services5. IIS provides a high quality of vaccination services in the 
United State, the features which described previously are also the functions that the 
new system plans to have. However, IIS’s web-based system solution is not capable 
to be used in this study. There are two reasons, first of all, IIS is able to efficiently 
collect patients’ data from other sources, and so the health workers do not need to 
come to the families to register the patients, in this case, a web-based system interface 
installed in the desktop computer is capable to provide a high quality service. 

                                                 
5 Child vaccination service is a type of immunization services. 
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However, in low resources of Uganda, there is no reliable sources could be used to 
collect patients’ data, thus, health workers need to come to the families to register 
patients face to face; according to that, a mobile system interface is needed for the 
registration process. The mHealth system solution (including the web-based system) 
enhances the remote communication and data transaction among users. In the 
mHealth system, patients do not need to talk to the doctor face-to-face, they could 
receive medical treatments at home; additionally, health workers from different 
departments could exchange information remotely. Thus, in this study, the mHealth 
solution enables the CHW to remotely send the children’s registration information to 
the VTC; also, the NURSE could report the session performance status to the VTC 
distantly.  
 
Secondly, IIS is able to contact the families by Email or telephone to remind them 
about the upcoming session. However, in rural areas of Uganda, only small 
percentage of families have computer or telephone at home, thus, instead of digital 
contact, health workers need to come to the families to remind them orally. The 
web-based mHealth system solution has been proved could bring mobility and 
flexibility of usage in study [39][42]. The system installed in the mobile platform, 
could be carried out to the remote areas to perform the outreach program, which is an 
extremely valuable feature in the low resource settings of Uganda, because with this 
system’s help, more children who live in the rural area, could receive the vaccination 
program. 
 

3. Methods	

This chapter states the design and development process in this study. The HCI design 
guidelines, which the author introduced to guide the quality of design in this study, 
are stated in this chapter. Besides, the data collection methods used in the field study, 
and the related literature search strategy are described. 

3.1 Design and development process  

3.1.1 System development methodologies  

Agile Methodology 
Agile software development is a group of software development methodologies based 
on iterative and incremental development, where requirements and solutions evolve 
through collaboration between self-organizing, cross-functional teams. It promotes 
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adaptive planning, evolutionary development and delivery, a time-boxed iterative 
approach, and encourages rapid and flexible response to change. [15] 

 
Figure 5 Agile developments (Wiki) [8] 

 
According to the definition, Agile Methodology is suitable in this study – 
collaboration between cross-functional teams, iterative development, and flexible 
response to change, etc. In this project, the author worked with multidisciplinary 
teams: the project member has a major in Industrial Management and Engineering; 
internal focus group members have a major in Biomedical Engineering. During the 
design process, brainstorming was held on a daily basis to exchange ideas, and 
interviews and observations were performed to identify user needs. After the design 
solution was made, iterated testing and updating were made based on focus group’s 
feedback. The final design solution was released, which met the internal focus group’s 
requirements. Figure 6 summarizes how this study follows the agile development 
methodology. 
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Figure 6 Design process follows Agile Methodology 
 

UI prototype  
User Interface (UI) prototyping is an iterative analysis technique in which users are 
actively involved in the mocking-up of the UI of a system. UI prototypes have several 
purposes: [47] 
- As an analysis artifact that enables you to explore the problem space with your 

stakeholders. 
- As a requirements artifact to initially envision the system. 
- As a design artifact that enables you to explore the solution space of your system.  
- A vehicle for you to communicate the possible UI design(s) of your system. 
- A potential foundation from which to continue developing the system (if you intend 

to throw the prototype away and start over from scratch then you do not need to 
invest the time writing quality code for your prototype). 

 
One object in this study is to design a comprehensive mobile vaccination service 
system prototype with only essential functions. The prototype was evaluated to fulfill 
the functionality and usability requirements. 

3.1.2 Design process model  
The process chosen must fit the purpose of the work and work harmoniously enough 
with the author’s process to enable valuable use. Because of the similarity between 
designing a conceptual model and creating a product, the project team has looked at 
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processes originally for this purpose. The process used was derived from the book New 
Products Management, which offers a general process from idea to development to 
launch, and also Product design and development which has a clearer focus on the 
product development (e.g., Excluding marketing etc.) [7] [36]. Since the project team 
does not develop a full product, nor do they launch or market a full product, the team 
only makes use of parts of these two models. Both models before modification are 
shown below (Figure 7 and 8). 

 
Figure 7 The development process model from New Products Management [7:27] 

 
Figure 8 The development process model from Product design and development [36:15] 
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The purpose of the project is to create a “comprehensive” vaccination service system 
interface. The project team has been explicitly instructed to be creative and not observe 
the already existing models. Finding original results implies a specific development 
process and method. Methods are to be used which incite creativity but also allows 
results to be quickly evaluated and potentially changed or discarded.  
 

Customized design process model 
Based on the needs elaborated upon above – purpose, agility, and methods – the 
process model is outlined below. Figure 9 is the customized process model; the top 
row shows the stages of the process, the bottom row shows the methods used in that 
stage. 
 

 

Figure 9 Customized process model 

 
1. Research: This part involves developing an understanding of the health care 

situation in Uganda from a macro level perspective 
a. Situation analysis through literature studies (present situation; 

problems, identify stakeholders etc.) 
2. Identifying needs and issues: This part tries to find the details (needs and issues) 

of tasks executed by stakeholders, for instance the work of nurses and the process 
of vaccinating children. 

a. Analyze the information from interviews, literature studies and 
participate observation. 

3. Concept generation 
a. The concepts found through brainstorming were then analyzed by 

using case-GUI comparison6, and then GUI prototype was created 
based on the concept. 

4. Evaluation 
a. Step 3 and 4 iterates several times through internal focus groups until a 

concept is chosen, same procedure for GUI design. 
5. Trip: Field study in Uganda 

a. Observations and interviews provide unique Insights and 
understanding into the potential user’s needs and characteristics, test 

                                                 
6 WBS Tool – work breakdown structures and hierarchy creation tool, used for building stakeholder needs and 
tasks hierarchy in this study. 
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the prototype’s functionality and usability, and update the design based 
on field study findings.  

6. Evaluate/Update 
a. Iterative system updates based on trip gathered information and 

internal focus group’s feedback. 

3.2 HCI guidelines 

One purpose of this thesis is to design a vaccination service system interface. Due to 
the time and resource limitation, the author decided to concentrate on two main 
features: Utility (Functionality) and Usability [33]. In this study, the quality of design 
is evaluated by the system functionality and usability design; a design work which 
meets the functional requirements, while simultaneously providing a user-friendly 
interface is considered as a good quality of design.  
- Utility (Functionality) of a system is defined by the set of actions or services that 

it provides to its users. However, the value of functionality is visible only when it 
becomes possible to be efficiently utilized by the user. In order to fulfill the 
system functionality to satisfy the user, the designer needs to have good 
knowledge about user’s needs to match the user requirements. The methods for 
defining user needs are discussed in the “Research Methodology” chapter. 

- Usability of the system with a certain functionality is the range and degree by 
which the system can be used efficiently and adequately to accomplish certain 
goals for certain users. The designer should have knowledge about user’s 
characteristics such as user personality, education and cultural background; in 
order to make the system easy to learn and use. The actual effectiveness of a 
system is achieved when there is a proper balance between the functionality and 
usability of the system.  

 
These two features are the key factors with which the author is concerned in designing 
the comprehensive mobile vaccination service system user interface. Through 
Nielsen’s Heuristics [21,27], there are 10 HCI criteria provided, they are the key 
guidelines to influence the quality of user interface design in this study: 
 
-Visibility of system status  
-Match between system and the real world  
-User control and freedom  
-Consistency and standards 
-Error prevention  
-Recognition rather than recall  
-Flexibility and efficiency of use  
-Aesthetic and minimalist design  
-Help users recognize, diagnose, and recover from errors  
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-Help and documentation 
 
How these design guidelines applied to influence the quality of design are discussed 
in “Results” chapter. 
 

3.3 Field Studies 

3.3.1 Qualitative Research 

In qualitative research different methods can be used Participant Observation, 
Nonparticipant Observation, Field Notes, Reflexive Journals, Structured Interview, 
Semi-structured Interview, Unstructured Interview, and Analysis of documents and 
materials. The focus group is a research technique in which a group of participants 
gathers to discuss a specified issue under the guidance of a moderator. [26]  
 
Qualitative research method is the main methodology used in this thesis. The data 
collected from the qualitative research helped to verify the theoretical findings, and 
supported the design work. Additionally, the evaluation of the design work could 
validate the theoretical findings. In order to collect the useful data for this study, 
literature review, interview and participant observation research methods were used 
during this thesis process. Data collected from these methods helped the author to 
identify the stakeholder, as well as to define and prioritize the user needs. These 
methods were also used to collect the essential HCI knowledge and guide the system 
interface design. For instance, through literature review, a related work study was 
delivered to help the author to identify the feasible design solution; the end users’ 
characteristics were collected via interview and participant observation, which helped 
the author to design a more user-friendly system interface. The data collection results 
and procedure were mentioned in the following chapters, and details of collecting data 
were attached in the Appendix. An internal focus group was used to validate the 
theoretical findings and its usefulness for design work as well.  

3.3.2 Data collection 

In order to design a user-friendly interface, an investigation about the potential user is 
essential in the usability design. The user data collection methods stated in related 
work inspired the author how to study the user. Table 5 shows the data collection 
methods stated in related studies. Six studies have mentioned the data collection 
methods, focus group, interview and observation methods have been used in three 
studies; additionally, field study and literature review methods have been used in two 
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and one researches. According to the results stated in these studies, these methods 
helped to collect the valuable user data, and eventually helped to design a 
user-friendly system interface. Thus, these methods are worth to be used in the 
author’s study. 
 
Data collection method Example of sources Number of sources 
Focus group Interactive Visualization 

of Hospital Contact 
Network Data on 
Multi-touch Displays[11] 

3 

Interview A System to provide 
Primary  Healthcare 
Services to Rural  
India more efficiently and 
transparently [23] 

3 

Observation EpiMap: Towards 
Quantifying Contact 
Networks and Modelling 
the Spread of Infections 
in Developing 
Countries[42] 

3 

Field study Exploring the potential and 
challenges of using mobile 
based technology in 
strengthening health 
information systems: 
Experiences from a pilot 
study[22] 

2 

Literature review Personalized Medication 
Management: Towards a 
Design of Individualized 
Support for Elderly 
Citizens at Home[39] 

1 

Table 5 Data collection methods stated in related studies 

 
In this study, interview and observation are data-collection methods through the 
process of communication between interviewer and interviewee. They were used to 
verify theoretical findings. The questionnaire is a good method to gather users’ 
feedback to verify theoretical findings. The researcher can gather large amounts of 
responses with less effort. [31] However, due to the risk that the respondents may 
interpret the questions differently from the initial intention of the researcher, the 
questionnaire method was not used in this study. In addition, it is time consuming and 
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inefficient to communicate with the end user due to the geographical distance. 
According to the reasons stated above, the questionnaire was not used in this study. 
Instead, an internal focus group was provided for investigating the theoretical findings 
and its influence on the design work. The members of the focus group were senior 
researchers from the domain in biomedical engineering. They have a strong 
background in healthcare research for developing countries. Therefore, feedback from 
the focus group is valuable in this study.  
 
- Unstructured Interview 
“The unstructured interview process shapes to the individual situation and context, 
intending to make the interviewee feel relaxed and unassisted.” [10] Greene suggests, 
“The purpose of open-ended interviewing is not to put things in someone’s mind but to 
access the perspective of the person being interviewed.” [50] In unstructured 
interviews, the interviewer tries to organize flexible questions which are relevant to 
the central purpose, for instance, the interviewer could evaluate the efficiency of the 
system by participating in observing the user’s operating process. The team uses the 
unstructured interview to interview the community health workers in Uganda, due to 
the unclassified education level of CHW and the culture difference, it is suitable to 
interview them through chatting and participate observation. 
 
- Semi-structured Interview 
“The semi-structured interview involves preparing questioning guided by identifying 
themes in a consistent and systematic manner interposed with probes designed to 
elicit more elaborate responses.” [30]  Due to the cultural and education level 
differences, the interviewee might have difficulty to understand pre-structured 
questions. Plus, in the real situation, many interviewees were little nervous at the 
beginning, but a “chatting style” interview can help them remove the tension. Thus, a 
semi-structured face-to-face interview is more effective. The interview was more 
about discovering the health worker’s working procedure, thus, through observing the 
interviewee’s working procedure, the answer can be verified. This method was used 
to interview the child health care workers in Sweden at the beginning of the thesis: 
Firstly, in general, the health workers in Sweden are well educated; secondly, the 
author’s thesis partner, being a Swedish citizen, has the same cultural background as 
the health care worker, and also has the experience about vaccination performance; 
therefore, the author’s thesis partner is able to prepare the interview questions that 
lead to the central concern. 
 
- Participate observation and field notes 
Participate observation and taking field notes are done with the interviews in the 
design process. Participate observation can provide us with insight and understanding 
(as oppose to knowledge) which cannot be gained simply through reading.  
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Interviews and observations conducted  
Interviews were used at several stages of the design process. There were eight 
interviews performed at seven different departments, in three different stages. Three 
interviews are unstructured and five are semi-structured interviews. The table below 
presents the date and departments the interviews took place; in which stages the 
interviews were conducted; who participated in the interview and how the information 
was collected. Three interviews were conducted in Swedish as the interviewees could 
not speak proper English; the collected information was translated into English by the 
author’s project partner. Interview four, five and six was conducted by Email, the 
telephone interview was performed in interview five as well; the reply information 
was summarized directly after the interview. Observations are held with both the first 
interview and the eighth interview; the detail information of these interviews and 
observations is presented in the Appendix.  
 
Ref. 
No. 

Date Departmen
t 

Stage  Present 
on-site 

Record 
method 

Interview 
type 

1 2011
/10/0
9 

Infektionsm
ottagningen, 
Karlskrona 
(Center of 
Infection 
and 
Immunity) 

Needs 
identificati
on, 
  

Rui Xue, 
Simon 
Karlsson, 
Charlotte 
Augustzen 
(Sjusköterska) 

Swedish, 
note taken 
and 
summarize
d in 
English 
after 
interview 

Semi-struct
ured, 
observation

2 2011
/10/0
9 

Infektionsm
ottagningen, 
(Karlskrona 
Center of 
Infection 
and 
Immunity) 

Needs 
identificati
on   

Rui Xue, 
Simon 
Karlsson, 
Karin 
Holmkvist 
(Sjusköterska) 

Swedish, 
note taken 
and 
summarize
d in 
English 
after 
interview 

Semi-struct
ured 

3 2011
/10/1
5 

BVC (Child 
Welfare 
Center) 

Needs 
identificati
on 

Simon 
Karlsson, 
Marianne 
Manneklint 
(Distriktssköte
rska) 

Swedish, 
note taken 
and 
summarize
d in 
English 
after 
interview 

Semi-struct
ured 

4 2011
/10/2

GlaxoSmith
Kline 

Needs 
identificati

Rui Xue, 
Simon 

English, 
Email 

Semi-struct
ured 
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0 (Logistic) on Karlsson, 
Thomas 
Svensson 
(Customer 
service 
manager) 

interview, 
reply 
summarize
d 

5 2011
/10/2
4 

Logistimo 
(Logistic) 

Needs 
identificati
on 

Rui Xue, 
Simon 
Karlsson, 
Anup Akkihal, 
Ryan 
McWhorter 
(CEO) 

English 
Telephone 
and Email 
interview, 
note taken 
and 
summarize
d 

Unstructur
ed  

6 2011
/11/1
5 

Community 
Health 
Africa Trust 
(Outreach) 

Concept 
generation 

Rui Xue, 
Simon 
Karlsson, 
Shanni 
Wreford-Smith 
(CHAT 
program 
director) 

English 
Email 
interview, 
reply 
summarize
d 

Unstructur
ed 

7 2012
/02/2
0 

Saint Clair 
Arungo 
HC3 (Field 
study) 

Evaluated 
and update 
design  

Rui Xue, 
Simon 
Karlsson, 
Mary Ann 
Gleson 
(Clinical 
officer) 

English 
interview, 
note taken 
and 
summarize
d 

Semi-struct
ured 

8 2012
/02/2
1 

Saint Clair 
Arungo 
HC3 (Field 
study) 

Evaluated 
and update 
design 

Rui Xue, 
Simon 
Karlsson,  10 
health workers 

English 
interview, 
note taken 
and 
summarize
d 

Unstructur
ed, 
observation

Table 6 Interview reference table 

  
- Role play 
To strengthen and evaluate agreed upon design prototype, “Role play” is used. This is 
implemented by using use cases and system interface together to check the system 
functionality and usability. In role play, a use case storyline is created; the user 
follows the storyline to interact with the system interface in order to perform the tasks. 
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During the demonstration, the improper design is noted and pointed out; a better 
solution is discussed afterwards.    
 
The role play took place as follows: 

1.  2012/03/12. Present on-site: Rui, Simon, Rustam (project coordinator of 
ICT4MPOWER), and two other ICT4MPOWER project members. Video 
recorded and feedback summarized afterwards. 
2.  2012/04/27, Present on-site: Rui, Rustam (project coordinator of 
ICT4MPOWER), and two other ICT4MPOWER project members. Video 
recorded and feedback summarized afterwards. 

 
- Internal focus group 
The focus group consists of the thesis instructor as well as two other members of the 
ICT4MPOWER project team. The instructor has valuable experience in the 
development of health service in Uganda and the team also employs GUI developers. 
The purpose of employing the focus group is to evaluate the design work, and through 
this process to verify the theoretical findings. 
 
In the design process, the project team performed 6 formal meetings with the internal 
focus group. The meetings are listed below, with details of: when, and on which stage, 
the meeting took place; who participated; how the meeting was performed; and how 
the material was collected and treated. In each meeting, at least one project member 
attended with all three internal focus group members. The feedbacks and suggestions 
were argued and concluded during the meeting. The meeting details are attached in 
Appendix: Internal focus group feedback memo. 
 
The internal focus group meetings took place as follows: 

1.  2011/11/02, stage: Need identification. Present on-site: Simon, Rustam 
(project coordinator of ICT4MPOWER), and four other ICT4MPOWER project 
members. Notes were taken during the meeting and were summarized afterwards. 
2.  2011/11/10, stage: Need identification. Present on-site: Rui, Simon, Rustam 
(project coordinator of ICT4MPOWER), and two other ICT4MPOWER project 
members. Notes were taken during the meeting and were summarized afterwards. 
3.  2011/11/25, stage: Concept generation. Present on-site: Rui, Simon, Rustam 
(project coordinator of ICT4MPOWER), and two other ICT4MPOWER project 
members. Notes were taken during the meeting and were summarized afterwards. 
4.  2012/01/18, stage: Concept generation and evaluation. Present on-site: Rui, 
Simon, Rustam (project coordinator of ICT4MPOWER), and two other 
ICT4MPOWER project members. Notes were taken during the meeting and were 
summarized afterwards. 
5.  2012/03/12, stage: Evaluation. Present on-site: Rui, Simon, Rustam (project 
coordinator of ICT4MPOWER), and two other ICT4MPOWER project members. 
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Video recorded, notes were taken during the meeting and were summarized 
afterwards. 
6.  2012/04/27, stage: Evaluation and updates. Present on-site: Rui, Rustam 
(project coordinator of ICT4MPOWER), and two other ICT4MPOWER project 
members. Video recorded, notes were taken during the meeting and were 
summarized afterwards. 

 
- The integrative review updated methodology (Literature View Methodology) 
“An integrative review is a specific review method that summarizes past empirical or 
theoretical literature to provide a more comprehensive understanding of a particular 
phenomenon or healthcare problem.” [49] From Robin Whittemore’s research, the 
integrative review updated methodology could be used both in experimental and 
non-experimental research, and also has great potential in evidence-based practice for 
nursing research.[40] The integrative review updated methodology could enhance 
data collection, data extraction, and also the rigours from the traditional integrative 
review; for instance, data analysis and synthesis. The thesis topic is in medical care 
domain, especially in nursing research as the vaccination service is mainly performed 
by nurses. Evidence-based practice (EBP) is “the conscientious, explicit and judicious 
use of current best evidence in making decisions about the care of individual patients” 
[24] The concept of the vaccination service system is to make a vaccination session 
schedule for each individual child, based on his personal characteristics. This 
motivates the system to be an “Evidence-based practice research”. All which has been 
previously stated proves the thesis suitable for using the integrative review as a 
literature view method. The results of previous researches in scientific literature can 
be used as a basis for further researches. Through analyzing the related work from 
other researchers, particularly in comparing their solutions used to solve similar 
problems with the author’s own design strategies, the author could summarize the 
benefits of the author’s own design solution used in the similar design. 
 

3.4 Strategy on related literature search 

The selection of related work was conducted in five steps, adapted from the 
QUOROM statement [20], which defines a procedure for meta-analyses to increase 
the transparency of decisions made by the researcher for including or excluding 
certain studies (see Figure 10). 
 
Step 1: Potentially related works identified 
Source selection. “ACM Digital Library (DL) is the most comprehensive collection of 
full-text articles and bibliographic records in existence today covering the fields of 
computing and information technology.”[48].  
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Search term. The project work exists to create a mobile web-based vaccination 
service system. In order to expand the scope of the search result, the author used 
“health care” as the key phase in this step. In case there was no exact related mobile 
vaccination service system explored, the author would use the health care system with 
other medical fields as related work.  
 
Search results. The search returned in total 8,085 entries that were used for step 2. 
  
Step 2: Publications topic narrows down 1 
First exclusion. The author searched the topic about mobile system inside the first 
round selection.  
 
Search procedure. “Mobile” was used in “advanced search” within the first round 
search results in “any field” in DL, the search results then combined with the first 
round search results to filter out any relevant results. 
 
Search results. The search returned in total 2,969 entries that were used for step 3. 
 
 
Step 3: Publications topic narrows down 2  
Second exclusion. The author searched the topic about web-based system inside the 
second round selection.  
 
Search procedure. “Web” was used in “advanced search” within the second round 
search results in “any field” in DL, the search results then combined with the second 
round search results to filter out any relevant results. 
 
Search results. The search returned in total 1,764 entries that were used for step 4. 
 
Step 4: Publications topic narrows down 3  
Third exclusion. The author searched the topic about system design inside the third 
round selection.  
 
Search procedure. “Design” was used in “advanced search” within the third round 
search results in “any field” in DL, the search results then combined with the third 
round search results to filter out any relevant results. 
 
Search results. The search returned in total 1,611 entries that were used for step 5. 
 
Step 5: Potentially appropriate publications  
Forth exclusion. The author searched the topic about vaccination system inside the 
fourth round selection.  
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Search procedure. “Vaccination” and “immunization” were used in “advanced 
search” within the forth round search results in “any field” in DL, the search results 
then combined with the third round search results to filter out any relevant results. 
 
Search results. The search returned in total twenty entries that were used for step 6. 
 
Step 6: Publications to be included in this study 
Screening criteria. In this step, the goal was to narrow the entities down to (1) 
publication year between 2007-2012 (2) original full papers.   
 
Fifth exclusion. According to the two criteria there were seven publications 
remaining. 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 

Publication excluded ( n=5,116) 

Publication excluded ( n=1,205) 

Publication excluded ( n=153) 

Publication excluded ( n=1,591) 

Publication excluded ( n=12) 

Publications to be included in this study ( n=7) 

Potentially appropriate publications ( n=20) 

Publications topic narrow down 3 (n=1,611) 

Publications topic narrow down 2 ( n=1,764) 

Publications topic narrow down 1 ( n=2,969) 

Potentially related works identified ( n=8,085) 

 Figure 10 Adapted QUOROM procedure for this study 

 
Seven studies were selected from ACM Library, plus one more study was selected 
from “Google Search”, the search key phase is “immunization information system”. 
Thus, eight studies were selected in the end. 

4.	Results	 	

This chapter presents the results of the research study. Related study results are 
described and followed by the author’s own design solution. Eventually, the results of 
design work are shown, for instance, paper mockup and examples of GUI. 
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4.1 Purpose   

From the theoretical study, the author has discovered important findings which could 
support the system interface design process, such as the data collection methods. The 
purpose of presenting the research results is to elaborate on how the author designs the 
system interface by applying the theoretical findings, meanwhile to verify the 
theoretical findings and answer the research questions. 

4.2 Interviews and observations conducted results 

4.2.1 Interview and observation in Center of Infection and 

Immunity and Child Welfare Center 

In order to identify the nurse’s tasks in performing the vaccination, the project team 
needs to have a proper understanding of the practical work performed by nurses. Deeper 
understanding of otherwise unknown areas is often gained through observation and 
interview with the people involved. This was the reason for visiting the infection center 
in Karlskrona. Two nurses and one doctor were interviewed, and treatments of three 
clients were observed.  
 
Much information was gained from this visit, perhaps the most valuable information 
received was that serious adverse events, due to allergic reactions, are extremely rare 
and could not easily be found out in the low resources settings of Uganda, since blood 
samples are needed. There are also mixed opinions whether people with no previous 
medical training could perform vaccinations in a correct way. Here is a quote from 
interview 2: 
 

“Interviewer: What systems do you need/use? 
Interviewee (Karin, nurse): None really. Patient information is stored on paper 
since they don't have a system which can handle the health declarations. After 
some time (~a few years) the papers are simply scanned into a computer which 
can be looked on later.”  
[Interview 2] 

 
Information about doctor and nurse’s work flow were received, which is useful for 
analyzing nurse’s tasks and needs for the next design step. Also, observing the 
procedure of preparing vaccines for children was helpful for designing the inventory 
system interface. However, due to the work condition differences between Sweden 
and Uganda, this interview result only partly influenced the design. For instance, 
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figure 12 is the earlier version of the client’s profile page, the page input information 
is partly summarized from the client’s vaccination record sheet (Figure 11) discovered 
in interview 2. One of the many differences is: in the child health care (Sweden), the 
batch code of each vaccine was recorded on the paper by nurses, while in this new 
system, this task was allocated to DVS, in order to reduce NURSE’s workload during 
the outreach program process.   
 

 
Figure 11 Immunizations in child health care (Sweden) 

   
Figure 12 Client’s profile (CHW)7 

    

 

                                                 
7 The photos in this paper were originally taken by the author, and have been authorized to be used in this study. 
All children’s personal profile information were faked to protect the personal privacy. 
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4.2.2 Interview with logistics companies 

The purpose of contacting companies within the logistics sector was mainly to learn 
about cold-chain management and work details in the storage warehouse. The 
warehouse storage information was used for the inventory system tasks and the 
inventory interface function input identification. In addition, Logistimo, an Indian 
company offering a service product which enables the low-price supply chain 
management in developing countries through the use of low-end mobile phones, was 
asked to review some concepts to confirm whether they were technically feasible. 
(Interview 5) 
 
Through interview 5, the details about District warehouse storage (DVS) tasks were 
learned which served as input to the system interface later designed (see figure 13), for 
instance, one task of DVS is to prepare the vaccination outreach program materials,  
such as vaccines and syringes for NURSE. Below is a quote of the use case concept 
presented to Logistimo: 
 
 “Delivery 1: The perspective of the District Warehouses - receiving  

Note that we are not taking the inventory of the central storage into consideration 
at this point. 
The DW gets a notification that the **Central Storage will make their quarterly 
delivery of vaccines in, say, two days. 
The DW receives vaccines from the Central Storage 
The DW staff checks the delivery against the expected one, (either sent digitally by 
VTC or comes with the shipment) (example: opens an *“inventory” session on his 
mobile, in which the expected delivery to come exist)  
The DW puts in information about the actual delivery received. Example: 43 boxes 
of Measles vaccine; 50 boxes of syringes;  
The DW personal finishes registration → the registration session information, that 
is, what was actually delivered (received) is sent to VTC, and the internal DW 
inventory is updated. (The DW ***inventory information is not sent to VTC, but it 
can be accessed by him)” 
[Interview 5] 
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Figure 13 Early version of inventory interface 

 

4.2.3 Interview in CHAT (Outreach program) 

When the idea of using outreach programs as a part in the 
model was brought up, there was a need to find out more 
about the nature of this concept. An organization, called 
Community Health Africa Trust (CHAT), involved with 
bringing health care to rural parts of Kenya was found. The 
program director of CHAT, Shanni Wreford-Smith, was 
very helpful in answering questions regarding outreach 
programs through email. Here is a transcription from 
interview 6:  

Figure 14 Nurse’s mobile 
system interface 

 
“Question: From the video seen on 
mobileclinicsafrica.org website we assume that a 
4-wheel drive car is needed, and in our case reliable 
cooling equipment for vaccines. Is the jeep bought in the 
condition seen in video or have you customized it to a 
great extent?  
Answer: We customized only with putting a ‘body’ on the back of what originally 
was a Land Rover 300 TDI diesel pickup. Diesel is the cheaper fuel here and Land 
Rovers comparatively economical.” 
[Interview 6] 

 
This interview helped the team to decide to introduce the outreach function into the 
system, which constitutes the core in performing vaccination services in the system. 
The most valuable things learned from the correspondence with Shanni, is that it is 
normal for them to stay out for many days at one time (which might be needed for an 
outreach program), and that outreaches are normally reliable enough to show up on a 
designated location at a pre-defined time. According to this characteristic, the project 
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team decided to apply the vaccination system in a mobile phone. Thus, a mobile 
system interface is created for users who are performing an outreach program. Figure 
14 is an early version of the nurse’s mobile system interface. In the project solution, 
nurse and CHW take outreach programs to perform vaccination service.  
 

4.2.4 Interview and observation in field study Uganda 

During the two weeks in Uganda, people were interviewed at health centers, villages, a 
hospital and a District Vaccine Store. This included nurses, midwifes, CHWs and Local 
Councils.  
 

During this field study, the project team 
spent two and half days around the 
Ococia Parish health center III named St. 
Clare Orungo (Figure 16). Through 
interviewing the health care workers and 
observing their work, many aspects 
about the current Uganda vaccination 
service which we found through 
literature review were validated. For 
instance, there were no centralized client 
data exist, the up level management 

department did not have accurate records about the 
current vaccination performance situation. A local 
leader8 (LC1) in HCIII, the Ococia Amuria District 
said: “there is a book (UNEPI vaccine and the 
injection material control book) records each family’s 
situation and children’s vaccination status, but it never 
viewed by upper level administrators.” The project 
team conducted unstructured interviews (interview 8) 
and observations with 10 health workers in this visit. T
a few findin

 Figure 16 St. Clare Orungo Health Centre III 

Figure 15 Cool bag 
here are  

gs: all of them need to work in more than one position in HCIII due to the 

hey 

                                                

lack of staff; all of them were volunteers; they did receive two months training before 
becoming a health worker, however, a lot of operations they performed were not 
standardized. Figure 15 is the cool bag which nurse 
took for the outreach program. The lid did not cover 
completely as required, which caused the temperature increasing up to 10℃ when we 
arrived at the arena. The safety range of the temperature to keep vaccine should be 
2~8℃. Another interesting finding is that: 10 health workers were all educated; t

 

 
8 Local leader, his first name is John, last name was not given.  
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had the essential ability to read and write, 
however, none of them had the experience of 
using smart phones. As a result of this, a simple 
system interface design is essential for these 
beginning users.  

 
The interviews and observations with people 

t 
ails of tasks and docum

e 
e 

sked 

hrough this field study, the project team verified the theoretical findings: firstly, the 
 

ervice 

Figure 18 UNEPI vaccine and the injection material control book 

around health centers especially provided inpu
ents they used for inventory tracking (which 

provided input to the GUI). Figure 18 shows the content of “UNEPI vaccine and th
injection material control book”. The author used this as the reference for updating th
input data setting of the inventory system. Figure 19 is the updated inventory system 
interface based on it. Interestingly, during the meeting with UNICEF the team found 
out that in their process of re-thinking ways of delivering vaccinations they were 
considering similar concepts to what was developed by the thesis team. UNICEF a
the team to present part of the GUI which had been developed.  
 

Figure 17 Outreach program held in
rural Uganda 

regarding det

T
poor situation of the current vaccination system was confirmed and is even worse than
hypothesized in some place; secondly, the design solution created based on the 
theoretical findings has been proven to be able to help improve the vaccination s
of Uganda. Hence, the interview results could be used to improve the quality of 
design.  
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Figure 19 Updated inventory system interface 

4.2.5 Brainstorming, role play and internal focus group 

Brainstorming is regularly conducted during the design process. With brainstorming, 
the project team shares knowledge with each other, exchanges everyone’s design 
ideas and votes for the design solution. Brainstorm is a great tool to perform divergent 
thinking; through brainstorming, a lot of interesting design solutions were illuminated 
and inspired the author. For instance, combined with the theoretical findings, the 
project team brainstormed to summarize and prioritize the user needs and tasks, which 
were later used for identifying the input of the system interface. Figure 21 is the 
stakeholder list identified through brainstorming. Figure 20 is the nurse’s functional 
tree created by WBS Tool.  
 

 Figure 21 Brainstorming solution
on whiteboard 

 Figure 20 Nurse’s functional tree from WBS Tool 
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After the GUI prototype was developed, a series of role play was performed for 
checking the functionality and usability integrity. Before acting the role play, a use 
case was created to simulate the real vaccination performance by using the system. 
There were two role plays performed during the design process. At least one project 
member with the internal focus group ( Rustam and two other ICT4MPOWER project 
members) presented in the role play. With a strong background in biomedical 
engineering and experiences in Uganda relevant projects, the internal focus group 
helped test the design and proposed valuable feedback, which helped the team to 
eradicate inappropriate design, improvements were subsequently carried out based on 
the feedback. In role play, the project team which ran the system followed the use 
case story, while the internal focus group video recorded the procedure and evaluated 
the performance. Feedback was summarized by the internal focus group during the 
role play, all participates had a discussion about the test results and agreed on the 
future improvements afterwards.  
 
The use case has been attached in Appendix; here is a quote from it: 
 “Visit Mobilization 

(Updated 2nd of March) 
Agents: CHW; LC1; Family; 
Pre-requisite: 
- The VTC has sent a mobilization list to CHW 
- The CHW has a bike which she uses to get around 
The CHW visits the LC1 of a village in which she is to mobilize people to notify 
(seek permission) about CHW visiting families in their homes” 

  [Use cases description] 
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Figure 22 Early version of child profile             Figure 23 Updated child profile 

 
There was much valuable feedback given in the role play, the full details had been 
attached in Appendix (Internal focus group feedback memo). For instance, Figure 22 
is the early version of child profile page, the data input selection comes from the 
theoretical study and the earlier interview 2. According to the internal focus group’s 
opinion, there is too much data input in the design, which is unnecessary for child 
registration. Indeed, too much information on the page may cause problems of usage, 
because most of health workers did not have too much experience of using a mobile 
system. As a result of that, a simpler version of the design was created later. Figure 23 
is the updated version of child profile page. 

 

4.3 Design solution results 

This section summarizes the design process findings in this study. As the theoretical 
findings have been presented in the Background chapter, the relevant information is 
not mentioned again in this section. 

4.3.1 Stakeholders’ roles and responsibilities 

Stakeholder system 
There are four stakeholders in the system:  
- VTC (vaccination traffic coordinator) 
- DVS (district vaccination store) 
- NURSE  
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- CHW (community health worker)  
 
The roles and responsibilities (tasks) of each stakeholder are presented below table, 
 
Title Role Interaction 
Vaccination Traffic 
Coordinator (VTC) 

The VTC’s role is to manage and 
monitor parts of the vaccination 
process so that other agents in the 
system could receive the right 
information at the right time to do their 
tasks. 
 

Information: 
Central store; 
DVS; 
Nurse; 
CHW 

Responsibility 
• Setup and maintain an individual child’s schedule for vaccination session 
• Sending order information to Central store for delivery to DVS based on stock 

on hand (DVS inventory) 
• Sending order information to DVS and NURSE for delivery to nurse based on 

vaccination sessions 
• Sending session information to CHW for execution. 
• Maintaining stakeholder accountability by doing checkups on service quality: 

Occasionally calling families to evaluate last vaccination session performance
GUI format 
VTC uses the computer (interface desktop based) 

Table 7 VTC’s roles and responsibilities 

 
Title Role Interaction 
District Vaccine Store 
(DVS) 

The DVS maintains and delivers 
vaccines and other equipments used by 
nurses during outreach. This means 
that DVS person is responsible for 
making sure that the vaccination 
session material is available at time of 
need. The DVS also manages the local 
inventory. 
 

 
Information: 
VTC 
 

Responsibility 
• Receive monthly orders of vaccines and other related equipment 
• Maintain vaccines and other related equipments 
• Pick together vaccines and other related equipment for sessions 
• Deliver vaccines and other equipments to nurse 
• Conduct material inventory (non-used and waste) after sessions at DVS 

(together with nurse) 
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• Update inventory 
GUI format 
DVS uses the computer (interface desktop based); 

Table 8 DVS’s roles and responsibilities 

Title Role Interaction 
NURSE The nurse’s role is to perform 

vaccination for children in an outreach 
program manner. She is responsible for 
bringing the right vaccine and 
equipment to vaccination sessions.  
 

Information: 
VTC; 
 

Responsibility 
• Retrieve vaccines and equipment before vaccination sessions 
• Bringing the right vaccine and equipment to vaccination sessions (by 

conducting delivery checking balance together with DVS personal) 
• Perform vaccinations 
• Providing the right vaccine for the right child in the right way 
• Reporting session outcome (to VTC) 
• Bringing back vaccines and related equipment to DVS 

GUI format 
NURSE uses mobile device, Smartphone. (Mobile interface) 

Table 9 Nurse’s roles and responsibilities 

 
Title Role Interaction 
CHW The CHW’s role is to act as a 

connection link between families and 
the health care service. She encourages 
families to attend vaccinations, 
registers them into the system, and 
mobilizes them when it’s time for the 
next session. Before sessions she is 
responsible for preparing the Arena for 
the nurse (e.g., Gathering families; 
preparing workstations, etc.). At the 
session she assists the nurse by putting 
in the information the nurse's orders her 
into the nurse’s digital device. 
 

Information: 
VTC; 

Responsibility 
• Register families 
• Mobilize families for sessions 
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• Prepare Arena on day of session  
• Assist nurse at the session 

GUI format 
CHW uses mobile device, Smartphone; (mobile interface) 

Table 10 CHW's roles and responsibilities 

 
In short, the model works in the following way (see Figure 24): 
- All children living within a specified area meet up with nurses at pre-defined dates 

at a pre-defined location to receive vaccinations – these days are referred to as 
“vaccination sessions”; 

- The vaccination location – village center, village market, church or health center – 
is referred to as Arena and has a catchment area of 5 kilometers; 

- Each Arena is normally visited once every month to provide timely vaccinations in 
accordance with the vaccination schedule; 

- CHW registers and mobilizes families within an area to join vaccination sessions;  
- Nurses perform outreach vaccination service;  
- Nurse’s base point is located in the district’s District Vaccine Store where the 

vaccine and related material is fetched;  
- Staff at the DVS collects and delivers vaccine and related material to nurse, and;  
- A Vaccination Traffic Coordinator (VTC) is in charge of enabling and coordinating 

tasks for and between stakeholders 
 

 
Figure 24 Vaccination service delivery model 
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In this step, the team identifies the stakeholders involved in the vaccination service 
system: VTC, DVS, CHW, NURSE; the next step is to define their roles and 
responsibilities, which turns into user tasks and needs for system interface design. 
 

4.3.2 System Process model and organizational structure 

This section explains operational processes developed by the team, sought to bring 
vaccination service delivery to children in rural areas in Uganda. This is presented 
through visual models depicting stakeholders’ tasks from beginning to end, followed by 
supporting text. 
 
The thesis team uses two methods for depicting processes: (1) Activity Diagrams and (2) 
Use Case Diagrams. The activity diagrams involve stakeholders interacting with other 
stakeholders, which shows general processes to explain the functioning of the system; 
the use case diagrams involve stakeholders interacting with the system. [2] Below 
shows Examples of Activity Diagram and Use Case Diagram, for the full version of  
the Activity Diagram and detailed description, please refer to the author‘s project 
partner Simon Karlsson‘s master thesis “Routine Child Vaccination in Uganda: 
Designing a vaccination service delivery model.” 
  
Example of Activity Diagrams 
 
Family registration 
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Figure 25 Family registration process 

 
Description 
 
The CHW starts by visiting a village’s Local Council (LC1) to ask for permission of 
going to the home of families to register them. Under normal circumstances this is not a 
problem. The LC provides the CHW with new information about a baby being born. He 
also provides the CHW with direction of finding the families’ house. The CHW knows 
their communities very well, and should have no problem finding houses. Upon 
reaching a family, the CHW explains the program and her role in it. She answers any 
question the family might have. She finishes by asking if the family wishes to join. If 
they answer “No”, that information is noted into the CHWs mobile device and sent to 
VTC so that (temporarily) no more efforts are done to reach that family. If the family 
responds “Yes”, the CHW starts a registration process. When finished, the information 
is sent to the VTC who can use the profile information to create a child’s session. 
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Example of Use Case Diagram 
 
Vaccination session setup   

 
Figure 26 Vaccination session setup 

 
Description 
VTC puts all newly registered children into sessions – the whole schedule for each 
individual child is planned. All children are also allocated with the vaccines they need 
for each particular session. A list of the material needed for all children for this session 
is sent to the DVS. The same list plus the profile list of children for that session is sent to 
the NURSE. The CHW is sent a list of the children to be mobilized to the upcoming 
session in a particular Arena.  
 

4.4 Creation of GUI 

In project study, the GUI prototype is the fruit of the practical work. Through 
analyzing the GUI in HCI’s perspective, the hypothesis of this study which mentioned 
earlier could be answered. 
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4.4.1 Paper-mockup creation 
Once the conceptual model was defined and the stakeholders’ role and functionalities 
were identified, the author started to design the prototype. The first step was to create 
a paper-mockup, which presented the functionalities and the interaction among each 
stakeholder. The author brought the mockup and presented them to the thesis partner 
and the internal focus group to gather the feedback. After iterating several times to 
evaluate the mockup, the final version was established and the creation went into the 
next step: web-based GUI prototype creation. Figure 27 is one of the paper-mockup 
designs. As you can see, the raw interface was drawn in this paper; each input’s 
functionality and its influence to other elements were noted on the side. This made it 
easier for others to understand the design. 
 

 Figure 27 Paper-mockup 
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4.5 Web-based GUI prototype creation 

The web-based GUI prototype is the final product of the project. The paper-mockup 
mainly concentrates on presenting the functionality of the system, while the creation 
of the GUI prototype optimizes the usability of the system. As described in the above 
chapters, the GUI prototype is the fruit of the design process. In the GUI design 
process, the internal focus group worked closely to help improve the usability of the 
system. Through conducting role play with the focus group, inappropriate usability 
designs were discovered, and updating work based on that were performed later on. 
For instance, below are quotes from the internal focus group’s feedback: 

 
“CHW and nurse have too much interaction with GUI, too many inputs. Within 
the new vaccination service solution, there are many children need to be 
performed in every session. Thus, GUI has to be simple, less input option.” 
[Appendix, internal focus group feedback memo] 

 

Technologies used in GUI design: HTML 5, CSS3.0, jQuery Mobile 

and Javascript 
The different user characteristics indicate different user interfaces: CHW works in the 
village to register and mobilize the vaccination information to clients, so they need a 
mobile platform to remotely interact with the system; DVS needs to manage the 
vaccination material inventory system, they need to work around the storage to 
prepare the material for NURSE to perform the vaccination service. As a result of that, 
they only need a desktop platform to complete their work. HTML5 is a new 
generation of markup language, it is used to design a cross-platform and 
standards-based web interface. HTML5 has many new features such as natively 
embedded audio and video; incorporated user’s geographic location and caching 
external dependencies for offline web browsing, etc. [6] which could all be used to 
support the system GUI design.  

4.5.1 Example of GUI 

As the system involves up to four different stakeholders with different tasks, there is a 
total of almost 40 interfaces – one process/task often requires multiple “pages” to 
become finished. A few examples of GUI are presented to support this study. 
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Child registration 
 
Description 
This is a GUI for CHW to register the new client. T
mobile device allows the CHW to fill in the perso
information and take a photo of the member which is 
registered to the profile. The device also automatica
and asynchronously produces an ID number, based 
the CHWs registration information which makes it 
unique. Address information helps VTC to organize
the session plan; the vaccination record also helps 
VTC to avoid duplication of vaccine performan
 

he 
nal 

lly 
on 

 

ce.  

 

 

  
 
 
 
 
 
 

Figure 28 Child registration-CHW 

Plan session 

 
Figure 29 Plan session -VTC 
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Description 
VTC receives a new registration from CHW, which is categorized by address 
automatically. VTC sends the session plan request to DVS, DVS needs to check the 
inventory system to make sure he has enough stock to supply the session performance. 
As you can see (planned session table –status), DVS could reject the session plan if he 
does not have enough stock to support this session. If DVS confirms the session plan, 
this session plan will be affirmed and sent to CHW and Nurse. This idea is used to 
prevent the insufficient session performance. As previous theoretical study mentioned, 
“the central warehouse delivers the amount of material stock intimately without plan, 
which makes some health centered lack of stock while some exceed.” The 
consequences of this were observed from field study: before the outreach team was 
going to perform a vaccine session in the village called “Kumi”, they found out that 
the district vaccine store did not have enough measles vaccine. Thus, the outreach 
team had to postpone this type of vaccine immunization. In his point of view, the new 
design solution would avoid the insufficient session plan, and would improves quality 
of the vaccination service. 
 

4.6 Quality of design results 

As previously discussed, the quality of design focuses on two features: Functionality 
and Usability; furthermore, Nielsen’s 10 criteria are introduced to guide the quality of 
design in this study. As a result of that, the results of how these criteria influence the 
design work are presented in this section.  
 
- Visibility of system status  
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“The system should always keep users informed about what is going on, through 
appropriate feedback within reasonable time.”[38] As mentioned previously, from 
the field study, the team found out that most health workers in Uganda did not have 
too much experience in using smart phones. Thus, the system interface needs to guide 
these inexperienced users to perform complex tasks. In order to make the system more 
user-friendly, the team designed the user interface with a “feedback” screen, meaning 
that the user is always informed about which “step” they are in, as well as when the 
task is finished. Figure 30 is the screen of VTC’s session report page, once VTC press 
“update” button to re-plan sessions, a notice board will appear to inform users about 
this. 

Figure 30 Session report - VTC 
 
- Match between the system and the real world  
“The system should speak the users' language, with words, phrases and concepts 
familiar to the user, rather than system-oriented terms. Follow real-world conventions, 
making information appear in a natural and logical order.”[38] Uganda is an English 
speaking country, most of the health workers are able to read and write. CHW was 
normally trained two months before starting work. In the field study, the team found 
out they have the essential knowledge in vaccination service. As a result of this, the 
team designed the system with the English language, and the system elements such as 
“inventory”, “session record” are all pre-discussed with the internal focus group. The 
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system interface is structured following the native procedure of vaccination service, 
which all matches the system with the real world. 
 
- User control and freedom 
“Users often choose system functions by mistake and will need 
a clearly marked "emergency exit" to leave the unwanted state 
without having to go through an extended dialogue. Support 
undo and redo.” [38] Currently, most web browsers support 
HTML5 web page, and mobile operating system like Android 
and IOS normally provide the basic command control 
navigator such as forward and back in the system. Figure 31 is 
an APP interface in Android system; the system provides a 
hard menu bar at the bottom of the screen, which is constantly 
displayed in the GUI when user navigates the web page. The 
user is given freedom to control from the hardware support; 
indeed, the main navigation bar appears constantly on the top of the system interface, 
which gives users flexibility to modify their work.  

Figure 31 Android
APP interface 

 
- Consistency and standards 
“Users should not have to wonder whether different words, situations, or actions mean 
the same thing. Follow platform conventions.” [38] Consistency is an important aspect 
of the user interface design because it helps the user to become familiar with using 
and learning the system, it also improves the efficiency and effectiveness of system 
usage, meanwhile reducing the percentage of error occurrence. The team designed the 
system interface with unified visualized standards to provide the consistency of the 
system. For instance: The basic color of the system GUI is black and white, which 
could let the user to get familiar with the system quickly. The navigation bar is on the 
top of the screen constantly, which decreases the chance of getting lost.    
 
- Error prevention 
“Even better than good error messages is a careful design which prevents a problem 
from occurring in the first place. Either eliminate error-prone conditions or check for 
them and present users with a confirmation option before they commit to the 
action.”[26] Due to the lower education level and poor working e
computer systems, in order to decrease the error occurrence rate, th
team designed the system with minimum manual manipulation. For 
instance, instead of letting the user type in the information which 
frequently needed, tools like the checkbox were used to avoid typing 
mistakes. Double checking also helps identifying the errors; the 
client’s registration information which CHW inputs into the system is 

xperiences with 
e 

is 

 Figure 32 
Checkbox  
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sent to NURSE before the vaccination session operation. NURSE double checks
information to identify the right client before immunizing them, which is also a 
chance to correct the mistake. 

 the 

 
- Recognition rather than recall  
“Minimize the user's memory load by making objects, actions, and options visible. 
The user should not have to remember information from one part of the dialogue to 
another. Instructions for use of the system should be visible or easily retrievable 
whenever appropriate.” [38] Findings from the field study: due to the lack of 
professional health workers in current Uganda, each CHW and NURSE had to cover a 
large area to perform the vaccination service. From the internal focus group’s 
suggestion, the design solution has to reduce the workload in order to increase the 
quality of service; the system should be easy to operate without confusion. Thus, the 
team created the system interface with clear structure and triedto eliminate 
unnecessary information to reduce user’s memory load.  
 
- Flexibility and efficiency of use 
“Accelerators -- unseen by the novice user -- may often speed up the interaction for 
the expert user such that the system can cater to both inexperienced and experienced 
users. Allow users to tailor frequent actions.” [38] The author did not consider the 
system custom adjustment in this design solution, because the project goal is only to 
design a GUI prototype with essential functionality and usability, packaged in with 
limited time and resources. As discussed in the field study, it is unnecessary to 
provide such flexibility usage in our system, because the Uganda health workers are 
mostly beginning users, they do not have too much experience in using either 
computer systems or mobile phones. As the internal focus group’s suggestion: 
“simple is the key factor to lead this design’s success, too many control options may 
cause unexpected chaos of use.” [Internal focus group meeting 5] 
 
- Aesthetic and minimalist design 
“Dialogues should not contain information which is irrelevant or rarely needed. 
Every extra unit of information in a dialogue competes with the relevant units of 
information and diminishes their relative visibility.” [38] As discussed in 
“Recognition rather than recall”, to make the system interface simple and tidy, every 
system page only displays the essential information relevant to the functional 
operation. All the information is categorized based on their attributes. For instance, 
name and sex are in the “identification” collapsible page, while the session record is 
put in the “Session” collapsible page. Figure 33 is a counterexample, this is the 
interface of IIS, which is a typical web-based system interface. There are too many 
input elements in this page. For large screen devices like desktop computer, this 
interface is acceptable because the user could use mouse and keyboard to type in the 
information. However, for small screen devices like mobile phone, this page could 
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cause the long time device response, difficulty to select the information, problem to 
find the button, etc.    
 

 
Figure 33 IIS GUI 

 
- Help users recognize, diagnose, and recover from errors  
“Error messages should be expressed in plain language (no codes), precisely indicate 
the problem, and constructively suggest a solution.” [38] The error recovery function 
should be provided in every system to lead the user to fix the error. However, due to 
the limitation of time constraints, the team did not create this function during the 
system interaction design; but it would instead be put into the future work. 
 
- Help and documentation  
“Even though it is better if the system can be used without documentation, it may be 
necessary to provide help and documentation. Any such information should be easy to 
search, focused on the user's task, list concrete steps to be carried out, and not be too 
large.” [38] A documentation manual is necessary for every product. This vaccination 
service system has been presented to UNICEF and Ministry of Health of Uganda, and 
ICT4MPOWER is planning to build this system for real, based on this concept 
prototype. In order to help the developer to understand the principles of the system 
operation procedure, and also teach the future user to use the system, the team created 
a video format documentary manual to help them.  
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5.	Discussion	

In this section, the author uses the design process and results to set the ground for 
conclusions on research questions. Through answering the research questions, the 
effect of researches on HCI knowledges and the field work are discussed.  
 

5.1 What can be brought by involving HCI knowledges in the 
vaccination system design? 

As previous research theory mentioned, the goal of HCI is “to develop or improve the 
safety, utility, effectiveness, efficiency and usability of systems that include computers” 
[9]. Through applying HCI knowledges to the system design process, a quality of 
system development has been performed, and a web-based vaccination service system 
has been designed based on HCI study results. In this thesis, the study of HCI 
knowledges contains two aspects: the related literature study and the quality design 
guidelines study. In the related literature study, through evaluating related design 
solutions, connecting with the author’s design background (for instance, project 
requirement, user needs etc.), the web-based mHealth solution was motivated and 
supported to become the design solution in this study. The mobile and web-based 
system solutions have been stated that which could be used to solve problems which 
the author faced, including exclusively: heavy workload, and low level of data 
transaction and storage. Furthermore, data-collection methods, such as the interview 
and observation were proved competent to be used for collecting the user data in low 
resource settings. As stated previously, a quality of design in this study concentrated 
on analyzing two aspects: functionality and usability. Through the literature review, 
Nielsen’s 10 criteria are introduced to guide the quality of design in this study. In the 
design process, combining with the user’s characteristics which collected from the 
context and field study, the criteria were applied to design the system interface. In 
summary, with the study of the related work, the mobile web-based design solution 
was identified, followed by a field study to evaluate the real working environments, 
with the internal focus group’s help, the project team discovered the users’ needs, 
specified the stakeholder system, and summarized the users’ roles and responsibilities. 
Literature review about the quality design guidelines was delivered, and applied to 
influence the system interface design. 
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5.2 How does the local situation of vaccination service in Uganda 
influence the design?  

Through the literature study about the low resource situation in Uganda, combined 
with the field study, the user’s needs were identified. The system was designed to 
meet the user needs, thus, the system functionality was nominated. The users’ 
characteristics and working condition were discovered during the literature and field 
study. These findings were used as an evidence to help the author for designing an 
“easy-to-use” interface; this procedure was called usability design. As mentioned 
before, functionality and usability are the two factors to influence the quality of 
design. Thus, through studying the local situation of vaccination service in Uganda, 
challenges were identified and targeted as the problems which the new system needs 
to solve. Plus, studying the end user could help the author to design a more 
user-friendly interface.  
 
Specifically in this study, the new system solved a few problems comparing with the 
old vaccination system. Firstly, the new system has provided the information 
transaction availability: from the field study, the team found out that currently CHW 
recorded children information in paper format. Due to the low quality of usage and 
difficulty of information transaction, valuable information might never be used for 
planning session and ordering session material. The same situation happened to 
NURSE, he only recorded individual child’s vaccination performance information on 
child health card, which was kept by the client only. The client has to hand in his 
child health card to NURSE to let him identify the type of vaccines the client needed 
this time (see the child health card in appendix). Without the child health card, 
NURSE could not perform the vaccination to the clients. The new mobile vaccination 
service system could help CHW and NURSE to save clients’ registration and vaccine 
performance information in digital format, which could then be used for VTC and 
DVS to plan the session and session material requirement, and help to provide a better 
quality of service.  
 
The new system lightens the staff’s workload. The current vaccination system is 
decentralized; the information is not effectively transmitted among stakeholders. 
Unplanned sessions cause heavy workloads and insufficient services. The team 
followed an outreach program during the field study. The story runs as follows: 
NURSE prepares session material by her working experience, the outreach team 
travels one hour to a village and waits another one and a half hours until the first child 
comes. The team creates the session plan interface to make the vaccination service 
scheduled routinely, which lets NURSE know the client number and vaccine material 
quantity needed for each session, time and staff allocation save the outreach team 
from unmeaningful waiting and staff unavailability. As evaluated previously, the new 
solution avoids the insufficient session plan, and improves quality of vaccination 
service.  

 
 

58



 
Comparing with the old system, the new system optimizes the inventory system, saves 
budget and minimizes the chance of a vaccination material shortage. The inventory 
system in the current Ugandan vaccination system is in chaos: mass balance checking 
system, unstructured logistic system, bloated management organization, all of these 
cause budget wastage and low quality of vaccination service. Through the study of 
HCI design of the new system, the team created the new inventory system that 
gathered relative information from other stakeholders in order to plan every session’s 
material needs and stock ordering for DVS (see Figure 33). In the new system, the 
user is able to quickly check the relative information through the system and prepare 
the session material effectively. 

 
Figure 34 Inventory system interface - DVS 

 
Table 11 summarizes the aspects about the old system concluded in this study, and 
improvements the new system achieved compared with the old system.  
  
 Old System New System 
System Mode Decentralized Centralized 
Amount of Professional 
Staff 

Lack Same quantity, but 
reduces workload 

Allocation of 
Professional 

Unreasonable, Overworked Well organized, 
reduces workload 

Work condition Bad, Paper record, unplanned 
session and inventory system, 

Mobile web-based 
system embedded, 
planned session and 
inventory system, 

Facility Disrepair Saved workload could 
be used for facility 
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testing and repairing, 
Medicine Lack Well organized 

inventory system 
guaranteed sufficient 
supply ordering, 

Budget Low Not discussed, but 
organized system could 
reduce wastage from 
facility disrepair,  

Staff Training and 
Education 

Low level Not discussed, but a 
simple system interface 
could reduce this 
hazard,  

Performance Inefficient Efficient 
Table 11 Comparison between the old system and new system 

 

6.	Conclusions	

The goal of this master thesis was to design a mobile web-based vaccination service 
system to improve the quality of vaccination service for the low resource settings of 
Uganda. Through the literature and field study about the local situation of vaccination 
services, the design challenges and the user’s characteristics were stated, and helped 
the author to identify the system functionality and usability. Additionally, the 
Nielsen’s 10 HCI criteria were used to influence the interface design, in order to 
design a user-friendly system. Through the study of related designs, the benefits of 
using mobile web-based system solutions in this study were discussed: brings 
mobility and flexibility of usage; enhances the remote communication and data 
transaction among users; low level of data input error occurrence and quality data 
storage. These strengths motivated the author to use the mobile web-based system 
solution. 
 
A centralized mobile web-based vaccination service system was designed. Compared 
with the old system, the new system increased the health related data transaction 
speed; digital format information delivery and storage improved the information 
availability and safety. The new system saved workload: the simple interface 
decreased the error input occurrence. The new inventory system optimized the stock 
ordering and usage.  
 
Related studies, like IIS runs in the developed country, with the sufficient budget 
supply for design and maintain the system. Through the exchange and linkage of 
multiple data sources with an IIS, patients’ data is guaranteed to be collected 
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efficiently; the clinical decision supporting system could schedule the patient’s 
session plan based on these high quality data. Remind and recall system could contact 
the patient family through Email and telephone, to make sure the patient routinely 
receive the appropriate vaccines on time. Comparing with the IIS solution, the 
contribution of this study is: the mobile web-based vaccination service system could 
achieve the same effect as IIS, but in the low resource setting; through applying the 
HCI and the local situation study, a more user-friendly system interface was designed 
to improve the quality of vaccination service, in Uganda. This is a new case study 
example which could be evaluated and borrowed by other researchers who designs a 
similar system. The context gained from the literature review, and the data collected 
through the field study can be used by other researchers who conduct a similar 
research.  
 

7.	Future	work	

While carrying out this study, the author has come across some research plans that 
could be further processed. However, due to the time and resource limit, these ideas 
were not done in this research. 
 
Firstly, the author believed that involving the end user in the system test could help 
the designer to find out the inappropriate design in the first place. Through observing 
the procedure of the end user operating the system, the author could discover the 
usability weakness; via communication with the end user, the author could receive 
feedback and design suggestions, this advice is more accurate and relevant than any 
expert’s advice.  
 
Secondly, system developers’ feedback is valuable to be considered as well. Bringing 
developers into the design process could help designers to create a more feasible 
design, because sometimes the designer’s solution may cause extra work for 
developers. In practice, if the developer could not achieve the effect which the 
designer expected, then a new design solution might need to be regenerated. To avoid 
repetitive work, building an agreed design solution is necessary. Thus, developers 
should join in the focus group and bring suggestions.    
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Appendix:	 	

Child Health Card 

 
Figure 12-35: Child Health Card used by health workers today 
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Figure 12-36: Second page of Child Health Card 

 
 
 
 
 
 

 
 

VII



Interview9	

Doctor and Nurse Interview 

Interview 1 

Name: Charlotte Augustzén,  
Company/Organization: 
Infektionsmottagningen, Karlskrona 
Title: Sjuksköterska, dep. chief 
Working experience*: 30 years 
Contact: 
Charlotte.Augustzén@ltblekinge.se 
* Within the field of vaccinations 

Approved for use in thesis work: Yes
 

Who supplies the vaccine to the center? SBL Vaccin (Statens bakteriologiska 
laboratorium, former 
Smittskyddsinstitutet), Glaxo and 
Apoteket 

What do they need to know before or 
when executing a shot of vaccine? Please 
tell me about this. 

Patients fill in a health declaration and 
hands to doctor who decides on what 
vaccines to give (see pictures for health 
declaration). 
They check for (among other): 
Allergies; Medications patient is taking 

How do vaccines need to be handled? Cooled (See pic for temp ranges), and in 
plastic not for breaking. 

How is inventory done? The arrived vaccines are checked 
manually against an ordering list done 
earlier. There is not computerization 
involved 

Ordering:  A list of vaccines to order is made 
continuously. 
 
The specific ordering: 
Give ID number (customer ID) to 
company which supplies vaccines (that's 
all) 

Packaging:  (Usually) Vaccine shots come 
ready-packaged, so there is not mixing 

                                                 
9 The interview information, including the interviewee’s information have been authorized to be used in this 
thesis. 
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needed from the side of the nurse. 
     Vaccine arrives in Styrofoam 
boxes which are held cold with ice 
packs. The boxes contain cardboard or 
paperboard which holds the vaccine 
shots. 

Transporting: Vaccine arrives in cooling bags which 
are held cold with ice packs. 
 
Some companies (SBL) take everything 
(styrofoam boxes and ice packs) back 
when delivery is done. 

 The list which follows an order is 
checked with the list made earlier (See 
How is inventory done?). 
     There is NO registration into a 
computer anywhere. 
     Sometimes not all is sent in one 
package. Instead, the rest is sent later. 

Storage:  Keep dark and keep cool 
     If the vaccines are a not as cold as 
intended upon arrival or before being in 
refrigerator, personal calls SBL for 
advice (vaccines can take some 
variations in temperature in time 
periods). 

Other  
Is Vitamin A supplements and 
deworming given/done? 

Not in Sweden at the vaccination 
reception, at least not in infection ward 
(infektionsmottaging) 

Thoughts on people without education 
performing vaccinations themselves  

 

 The words of the interviewee (not 
literarily cited): 
The act of performing a vaccination is 
simple and can be taught very quickly.  
     However, there is more to 
vaccination than simply performing the 
shot: A person needs to know about the 
vaccine to inform the patient; she needs 
to know what complications that might 
arrive, and; she needs to know how to 
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handle these. And in this case the CHW 
will need to know about 8 vaccines 
which posses a significant challenge.  
     Does not do in home treatment 
(vaccination) anymore since there is 
always a risk for complications, like 
anaphylactic chock which requires 
medical treatment (KTL | Vaccinatörens 
handbok, tabell 19) 
 

 
 
Interview 2  

Name: Karin Holmkvist 
Company/Organization: 
Infektionsmottagningen, Karlskrona
Title: Sjuksköterska (nurse) 
Working experience*: 15 år 
Contact: 
Karin.holmkvist@ltblekinge.se 
* Within the field of vaccinations 

Approved for use in thesis work: Yes 
 

What computer systems do you 
need/use? 
 

None really. (Patient information is 
stored on paper since they don't have a 
system which can handle the health 
declarations. After some time (~few 
years) the papers are simply scanned into 
a computer which can be looked on later)
 

Executing vaccinations (observation)  
 − Know where and how to hit. 

Hygiene 
− Patient side: 

− A lot of questions from 
especially older patients on 
how vaccines can be 
combined and how long it 
lasts 

− Nursing side: 
− Washes clean with an alcohol 
− If several shots, she takes 

both arms 
− Keeps a good communication 
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with patient (e.g., ask about 
the trip; both things that are 
vaccination related and stuff 
that are not) which likely has 
a calming affect 

− After, a vaccination 
declaration is filled in (see 
pics for this) 
− A sticker from the vaccine 

used is put on this (see 
pic) 

− Other info as date of 
vaccination  

− Vaccination book is offered to 
patient (international 
certification) 

− Informs when next is due 
Other  
Clarification on vaccination record 
 

Antal/senaste: The doctor fills this in 
when talking to patient if he/she have had 
previous vaccinations; Läk/ssk: initials.; 
Batchnr: Identifies the unique vaccine so 
that this can be tracked later. 

 
 
Interview 3 

Name: Marianne Manneklint 
Title: Distrisktsköterska, Tullgårdens 
BVC (Child health care) 
Working experience*: ca 6 år 
Contact: 
Marianne.manneklint@ltblekinge.se 
* Within the field of vaccinations 

Approved for use in thesis work: 
Yes 
 

Questions Answers 
Before and after vaccinations  
How do you explain the usability of the 
vaccines (benefits, necessity) to the parents 
in order to encourage them to take the 
service? 
 

The parents are given general 
information by pamphlets and 
mouth-to-mouth when they visit. 
Almost all parents are positive towards 
vaccinating their children, so often it is 
not crucial. 

Likewise, how are risks explained? Parents are generally given this 
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information when asking; there is no 
official read-through of material which 
explains all risks. 

Info given to parents Pamphlet which contain information on 
vaccines, general vaccination schedule, 
when parents can come visit, contact 
information and name of nurses. 

Contact Usually a call is also made a few days 
after birth to parents to tell them about 
BVC and that parents can contact them.
 
The first physical contact between 
parents and BVC district nurse (always 
district nurse) is made at the residence 
of the parents. This helps them feel 
comfortable, and it lets BVC observe 
(unofficial) family situation. 
 
After the first contact, parents visit 
BVC for vaccinations as well as for 
general health check and guidance. 

Info given to parents Copy on journal can be given to parents 
if they wish so. 

How do you remind the families of taking 
the next shot? 

No reminder is put out by BVC, it is up 
to the parents to contact BVC. A reason 
for this is that receiving vaccination 
shots is not compulsory. 

The vaccinations  
What differs between vaccines in terms of 
giving vaccinations? For example, when 
giving a TBE-shot, alcohol is not to be used 
before.  

Intra-muscular (deep, in muscle); 
subcutaneous (under skin); 
intracutaneous (under skin, but not as 
deep as subcutaneous. Only for TB). 
Different needles are used. No alcohol 
is used (only if patient is very dirty).  

And what about where and the way a shot 
is given? 

Generally, shots are given in the legs. If 
a shot has been given in the left leg, the 
following should be given in the right. 

Does a child need to be in any certain 
condition for a vaccination, that is, no food, 
drinks, exercise before injection? 

The child must not have a fever since 
the immune system is already “busy” 
then. If the nurse suspects an infection 
of some sort (for example because of a 
rash), no shot is given. 
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If nothing is known about a child’s 
vaccination history, do you take tests to 
see or do you just give a new one? If no 
test can be made, are there any problems 
with giving a new vaccine? 

No test, no blood samples. If it is not 
possible to check the information 
background for a child – which always 
is the first step – then the vaccination 
schedule is “reset”, i.e., started all over 
again. The new schedule is handled 
exactly the same way – type of shots 
being given and time between – it is just 
“postponed”. 
 
In Sweden, if a child is known to have 
reacted to prior vaccinations, the next 
shot is given in a hospital. 

Things that stand out of the ordinary Not much. Almost always the same type 
of vaccine for everyone; 
Some might have allergies found earlier 
by doctors which potentially can lead to 
complications with some vaccines. 

Vaccine ordering and handling  
How do you know how much to order and 
when? Who do you give the order to?  

Orders are placed every 2nd week. 
Orders come within a week. 
     Usually the amount to order is 
based upon how much was used on 
earlier weeks, not individual children. 
Some vaccines should always be 
available, for these no “order 
analyzing” is necessary.  
 
If vaccines would come once every 
month, then more time and effort had 
would have to be put to make sure not 
too much (or too little) is ordered. 
      The nurses don’t want too much 
at home in case the refrigerator breaks. 
 
Supervision is made by the Medical 
Products Agency (läkemedelsverket) 
once each year to check that rules are 
followed on storage and temperature. 
They also give other general info, for 
instance when to throw away stuff. 

To be clear: Do you always make sure to See above. 
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continuously have enough supply or do you 
order according to the number of patients 
you will have within one or two weeks? 

 

Do you ever throw vaccines away? Would 
you need to throw away more if you got 1 
month of supply directly? 

Only if fridge breaks. Om vaccinet av 
någon anledning inte ser Ok ut i färg 
eller konsistens. 
 
Other stuff: 
Usually you can give vaccines earlier. 
Later is worse, sometimes needs to start 
over again.  

What else except for the vaccines 
themselves do you need (help substances, 
alcohol), and do you get all this from the 
vaccine supplier? 

Everything comes from the same 
supplier. 

Technical info  
The vaccine shots All components in one shot (see 

pictures) 
Things that might go wrong Basically this is very hard to do. But 

what can happen is that a person giving 
the shot accidentally mixes together 
vaccines (if more than one shot is being 
prepared) so that an empty shot that was 
supposed to be used for vaccine A is 
used for vaccine B, and vice versa. 

Other info  
How do you save vaccination records 
(computer? Can other department share 
this for later use?)?  

The only vaccination record stored on 
computer is for TB. (See picture for 
GUI.) 

Actions when parents move to another city Calls other BVC and hands over 
information when parents are moving 
to other city; there is no national 
computer system to access patient data 
 

Computerization Stockholm (and Gothenburg and 
Malmö) has a computerized system 
 

Information that BVC has about children BVC receives (1) general family profile 
information and (2) birth related 
information before the parents’ first 
visit. 
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The family profile contains (among 
other) parents names, ages, country of 
birth, number of children from earlier. 
 
The birth related information contains 
information about the status of the child 
from when it was born (i.e., health 
status, length, weight, possible labor 
complication, etc) 

Other important factors that nurses should 
control 

That the child is given enough food; 
that mother and baby connect, that is, 
that the mother really seem to care 
about the child 

Observation  
Observation before shot  
Observation of child being given a vaccine 
shot 
 
 
 
 

A lot of questions from parents and 
explanations from nurses (how to keep 
contact; how often to bade; how much 
time they are allowed to spend in front 
of TV, etc 
 
Head being measured 
 
After vaccine is given: 

• Informs on how the child might 
react; 

• Informs on given vaccines and 
which are coming next and 
when. 

 
 
 

Suggestions:  
Vad är dina tankar om en person, utan 
tidigare medicinsk utbildning, ensam ger 
vaccinationer i en avlägsen by om de kunde 
få utbildning just den för specifika 
uppgiften? Väg gärna för- och nackdelar 
mot varandra och om möjligt ge en slutlig 
åsikt om vad du tror om dess 
genomförbarhet (Utgå från att detta skulle 
göras under de förutsättningar som finns i 
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Sverige i form av utbildning och miljö). 
Other info and questions  
What are the factors that goes in (child age, 
record of vaccination, allergy, vaccines 
stored, vaccines expire date)?  

See pictures taken and scanned papers 
(Det svenska vaccinationsprogrammet; 
Barnhälsovårdsboken; 
Barnhälsovårdsjournal) 

 
 

Logistic interview 

Interview 4 

Name: Thomas Svensson 
Company/Organization: GSK 
(GlaxoSmithKline)  
Title: Customer service manager 
Working experience*: 3 år 
Contact: Thomas.svensson@gsk.com
* Within the field of vaccinations 

Approved for use in thesis work: Yes
 

Order  
How long before delivering a vaccine do 
you need to receive an order? Do you ever 
manufacture upon order? 

Practically no time since the vaccines 
are manufactured upon two-year 
prognoses (Based upon won contracts 
by “brand managers”) 
 
The factory (likely not in Sweden) 
delivers vaccines to a supply central in 
Germany. From here the vaccine is 
shipped to Oriola in Sweden who are 
responsible for the delivering of the 
vaccines to the final customer. Oriola 
has one month of supply of vaccines in 
Sweden. 
 

Distribution  
How do you keep the vaccines cool, safe 
and dark enough? Except for the packing, 
does the vehicle need to have cooling 
equipment also? 

The way the vaccines are to be 
maintained is regulated by the Swedish 
Drug Administration 
(Läkemedelsverket). These make 
random checkups on Oriola. 
 

 
 

XVI

mailto:Thomas.svensson@gsk.com


25 liter plastic boxes are used with 
cooling bags. Inside these boxes, 
vaccines are guaranteed to last for 24h 
in room temperature. Boxes with 48h 
guarantee are being developed. 
 
Almost all vaccines are forbidden to 
break the cooling chain, that is, they are 
not allowed to be taken out of a 
controlled environment which has less 
than 2 degrees or more than 6 degrees, 
or they will be thrown away. 
 
The trucks used to transport from 
Germany keep a constant temperature 
of plus (+) 2-6 Celcius degrees. 

Do you also deliver other equipment? Nowadays almost all vaccines come 
ready-packed so nothing else is needed.

Suggestions:  
Do you have suggestions on a safe and 
efficient way of maintaining the quality of 
the vaccines (e.g., keeping cool and safe 
from breaking) in a low resource setting? 

Not in the field of the interviewee. 

What are general known issues in terms 
of delivering vaccines? 

If a truck’s cooling equipment breaks 
(from central supply) 
 
 

Do you feel anything of importance have 
been left unanswered and you would like 
to add anything? 

 

Other  
Oriola: fd kronans droghandel 
Oriola is the company which the 
customers call to order from. 
Export:  
Sidastödd organisation eller annan 
biståndsorganisation (t ex Unicef) kan 
köpa vaccin och sedan själva 
transportera ner. 
 
Swedetrade (dist. efter att vaccin köpts)
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Usecase concepts presented to Logistimo - Interview 5 

 
Quick introduction: 
VTC = Vaccination Traffic Coordinator. Sits somewhere in the country, likely at the 
Central Storage facility and has an overview of all upcoming vaccinations. He 
virtually controls or has some part of all major events in the system such as logistics 
and outreach events (when giving vaccinations) 
 
This is the way of the delivery: 
Central storage  District Warehouse  Health Center  
VTC can communicate with all and basically know what they know. 
 
Delivery 1: The perspective of the District Warehouses - receiving  
Note that we are not taking the inventory of the central storage into consideration at 
this point. 
The DW gets a notification that the **Central Storage will make their quarterly 
delivery of vaccines in, say, two days. 
The DW receives vaccines from the Central Storage 
The DW staff checks the delivery against the expected one, (either sent digitally by 
VTC or comes with the shipment) (example: opens an *“inventory” session on his 
mobile, in which the expected delivery to come exist)  
The DW puts in information about the actual delivery received. Example: 43 boxes of 
Measles vaccine; 50 boxes of syringes;  
The DW personal finishes registration → the registration session information, that is, 
what was actually delivered (received) is sent to VTC, and the internal DW inventory 
is updated. (DW ***inventory information is not sent to VTC, but it can be accessed 
by him) 
 
** The central storage (VTC) should know each DW’s internal inventory to 
appreciate how much it needs to satisfy the estimated (prognosis) need of vaccines 
(amount and type) within the three upcoming months 
***Normally, on a day-to-day basis. VTC (and central storage) does not need to know 
the inventory at DW; this should only be needed before quarterly delivery and 
possibly when suspecting fraud or other non-routine events. It would not be practical 
for a VTC to monitor daily/weekly activities at DW and based on this information 
take action (e.g., send more vaccines). Instead, DW can contact VTC in case they 
notice that stock is running out (a simple trigger can be used which warns when 
inventory is too low).  
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Delivery 2a (pre-scheduled deliveries possible): The perspective of the District 
Warehouses - delivering  
(Based on VTC sending vaccine intervals of two weeks, thus based on vaccination 
schedules, not sessions) 
DW retrieves order information from VTC: 
Info is sent a few days before scheduled delivery, and DW extracts information from 
own internal systems when ready to deliver. (This system can be used even if there is 
no network connection at time of delivery.) 
DW (District Warehouse) contact HCIV who are to receive delivery and checks if 
they are available for receiving vaccines within the next few hours 
HC answers yes 
Order information is sent/given to warehouse staff personal. It contains: The vaccine 
and vaccine equipment that is to be delivered, i.e. order list, is shown on phone which 
contains quantity, type, delivery address and order number (and possibly “customer” 
number, unique for each HC) 
A person from warehouse personal picks together vaccines according to it 
Except for vaccines, personal take with them mobile batteries for nurses and CHWs 
He then registers the order number (which contain the order information) into a 
digital device (computer or phone) to ***confirm that he is finished → The DW’s 
local inventory is updated 
(He might repeat the steps above if additional orders are to be done in one delivery) 
The goods are put on car in cooling bag and taken away be another driver 
 
Delivery 2b (ad-hoc deliveries done): The perspective of the District Warehouses 
- delivering  
Pre-requisite: 
- It is not possible to schedule deliveries, but 
- DW can (must) always deliver within an interval of three days 
DW retrieves order information from VTC in one of several ways: 
Order information is sent at the beginning of each month or twice a month. Also sent 
are the days within which each HC should have goods delivered. DW extracts this 
sent order information from own internal systems when ready to deliver. (This system 
can be used even if there is no network connection at time of delivery.) 
(NOT TO BE USED: DW sends a request for new order information when they are 
ready to deliver new goods and gets an automated response. (DW can send a unique 
code for each HCIV to deliver to and the order info for that HC is sent back.) 
DW sends a request for new order information when they are ready to deliver new 
goods and VTC manually sends information back) 
DW (District Warehouse) contact HCIV who are to receive delivery and checks if 
they are available for receiving vaccines within the next few hours 
HC answers Yes 
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Order information is sent/given to warehouse staff personal. It contains: The vaccine 
and vaccine equipment that is to be delivered, i.e. order list, is shown on phone which 
contains quantity, type, delivery address and order number (and possibly “customer” 
number, unique for each HC) 
A person from warehouse personal picks together vaccines according to it 
Except for vaccines, personal take with them mobile batteries for nurses and CHWs 
He then registers the order number (which contain the order information) into a 
digital device (computer or phone) to confirm that he is finished → The DW’s local 
inventory is updated 
(He might repeat the steps above if additional orders are to be done in one delivery) 
The goods are put on car in cooling bag and taken away be another driver 
 
* We assume there is a functioning system in place which regulates when and how 
often DW are allowed to send deliveries and that the compensation system is in line 
with this. Example: DW are allowed to deliver 2 times a month per HC4 and not more. 
NOTE: there is a possible conflict here: If DW personal gets paid on a piece-work 
basis, then it might cannibalize on distribution of other drugs if there is another 
system in place. 
 
Inventory: Vaccine registrations (HCIV) and inventory updates 
Nurse at HC4 receive information that a delivery is coming within, say, two hours. 
They make sure they are in place when delivery comes. 
Vehicle arrives with vaccines 
The nurse checks the vaccines on-site together with driver against expected list (sent 
by VTC) (If everything is not delivered the scheduling might have to be remade 
because there is not enough vaccines to cover all sessions.) 
The nurse  
confirms/change the sent material with her own phone, or 
Confirms/change the sent material with drivers phone 
The nurse finishes registration and the information is sent to VTC → HC inventory 
information is updated for VTC after she puts the vaccines inside the fridge. 
 

Transcription from outreach interview (CHAT) - Interview 6 

Interviewee: Shanni Wreford-Smith, the program director of Community Health Africa 
Trust (CHAT). 
 
Question: From the video seen on mobileclinicsafrica.org website we assume that a 
4-wheel drive car is needed, and in our case reliable cooling equipment for vaccines. Is 
the jeep bought in the condition seen in video or have you customized it to a great 
extent?  
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Answer: We customized only with putting a ‘body’ on the back of what originally was a 
Land Rover 300 TDI diesel pickup. Diesel is the cheaper fuel here and Land Rovers 
comparatively economical. 
 
Question: Do you have any easy-accessible information about the vehicle regarding 
cost and equipment?  
Answer: Yes, there are monthly collected records of consumption and mileage for our 
own records. 
 
Question: What is the reasonable distance to travel to deliver care on that same day? 
In normal conditions, what time can be expected per 10 km when going off-road (we 
assume around 10 minutes on country road)?  
Answer: The same distance can vary considerably depending on the driver, weather 
and terrain. - ‘normal’ in the wet weather can mean hundreds of extra kms to go as we 
cannot fjord rivers and instead go around to the nearest bridge, and have to avoid 
certain soil conditions when wet (we have quite a lot of ‘black cotton’ that proves 
impassable during the wet weather). Possibly having a reliable, sensible driver is the 
most important component of the mobile clinic.   
 
Question: When reaching far-away places, we think that it will be necessary to stay 
overnight and deliver care around that region for several days. If you also have 
experience of this, how well does that work?  
Answer: The most practical and economical is to camp out - we have always done this 
and the staff camp out at least twice a month - at times for 3 - 4 nights at a time and 
again for 7 - 9 nights out at a time.  
 
Question: What are normal issues to deal with?  
Answer: Ensuring the staff feel they are camping in a secure place; good tents; 
ensuring they ‘close shop’ in time to get back to base camp in time to rest, clean and 
cook - before it gets dark …this has probably been the greatest challenge - often 
working too late therefore no time to organize for the next day…which then makes them 
later in getting to the next community the following day (however, due to communities 
domestic duties/routines most communities are not ready for the clinic much before 
about 10.00 a.m. 
 
Question: What are the issues involved in car breaking down, that is, to what extent 
does this issue hinder planned service?  
Answer: Fortunately, due to regular and efficient monthly services on the vehicle and 
ensuring they have good puncture repair kits, etc; this has not been too much of a 
problem. The trick is to have a good responsible driver while out there! And regular 
monitoring on how he is driving and good regular services on the vehicle. 
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Question: From your experience, would you say that the service is reliable enough to 
decide date and approximate time (+-1.5 hours) for visit at a certain location several 
days before it is to take place?  
Answer: Yes, we used to plan our itineraries 1 - 2 months ahead when we were 
revisiting each community monthly telling them the date of our return the following 
month/ 3 mths; however, in October 2011, due to funding dynamics and uptake of 
family planning needs we have changed this to revisiting every 3 months only. It has 
taken a little time to get the itinerary in line - but now running relatively smoothly. This 
is also thanks to a good community based mobilization strategy - we work with 
community based Family Planning Community Based Distributers (FPCBDs) and 
HIV/AIDS counselors and testers (CBHCTs) - part of their MOU with us states that 
they must mobilize the communities for the vehicle mobile clinic - we often send sms’s 
ahead to remind them of the date, including sending to some peer leaders within that 
community. These days most have fairly good access to mobile phone network within 
their communities. Any last minute changes that will happen from time to time to the 
itinerary, now, because of planning 3 mths ahead, does not really effect the turn up to 
the mobile clinic due to a relatively strong mobilization network 
This new 3 month strategy of revisiting the communities has of course affected what 
was our reliable immunization service - but the last 2 yrs we had seen a marked 
improvement from the government services in their rural supplies/services of this  (one 
of our policies being that we do not duplicate services) - how long the government 
services will remain  ‘improved’ will remain to be seen - there is  already cracks in 
this burst of efficiency being noticed…shortages of gas, solar batteries gone kaput and 
the usual unpredictable staff presence in the dispensaries! 
 
 

Interview in field study 

Interview 7 

Name: Mary Ann Gleson 
Company/Organization: Saint clair 
Arungo, HC3  
Title: Clinical officer 
Working experience*: 29 year (4.5) 
Contact: see hotmail 
* Within the field of vaccinations 

Approved for use in thesis work: YES

Setting the stage: 
• Tell about the situation: HCs in 

Uganda in rural settings with low 
resources order from Districts 
(delivers once a month), also with 
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low resources. 
• What we hope to do in the thesis 

with regard to logistics and 
ordering: Find needs and 
perhaps suggestions or ideas for 
meeting those. 

• In more detail:  
• Find a way which makes it easy 

and time effective for medical 
staff to order vaccines, and 
makes order receiving easy while 
also gathering all necessary 
information 

• I will not be taping; I will send it 
to you when finished (if you 
want) and you can confirm. 

Logistics  
DW-HC: How well does it work to 
transport vaccine (keeping it cool and 
safe from breaking) considering bad 
roads, heat and possibly theft?  

Lack of stock happens frequently for 
many reasons: weather, drag company 
doesn’t supply on time, etc.   

How is the storage status generally? 
Does it efficiently keep the vaccine 
quality? 

Not well, storage equipments broken, 
power shortage and inappropriate usage 
causes vaccines out of use. 

What tools exist today to prevent the use 
of expired vaccines? 

Stuff manually checks, unreliable.  

  
Families  
How long before does a family need to 
know about time of the next upcoming 
vaccination? 

Scheduled. And word of mouth when get 
there 
 
No specific time percepction (9-10 
oclock, etc). 
 
Date usually works 

  
Might it work to have one family with a 
phone, mobilize other families upon 
call? 

Works, problem is phones and coverage, 
not many families have phone. 

 Local leaders (LC1) have information 
about births in the village. TVAs could 
register after births and then CHW could 
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check 
CHWs  
Explain role of CHW and how she 
registers and mobilizes. Any comments? 

CHW meets LC1, and goes to families 
with him for mobilization. Works fine. 
CHW does not register families, they 
come to us. 

How big of an area can a CHW work in? Not specifically, as I know, CHW could 
cover all the villages around this HCIII. 

How will CHWs find individual houses?  They meet LC1; LC1 leads them to find 
every house. Word of mouth works 
perfectly in here. 

Will people seek up CHW for registration? No, women come to mid-wife or nurse. 
  
Can they charge batteries in villages? (If 
not, need batteries from elsewhere and 
might only use it some time, not everyday)

No, most villages don't have power 
supply, or charging facilities. 

Nurse  
Are all sick children vaccinated? It’s hard to tell, there is no clear record 

about that. As I know, even children 
who has got vaccinated, they are not 
100% sure of receiving qualified 
vaccine. Many nurses handle it in a 
wrong way. 

Is the assumption of only using 
multi-dose correct? 

Yes 

Tuberculosis and Polio is recommended 
to be given at birth, but with our 
assumption there is an information gap 
between hospitals and CHW whether or 
not a child received these vaccines. This 
could possibly be solved by nurses at 
hospitals (or other non-HC4s) giving a 
note with the vaccines given which can 
later be put in manually by HC4-nurse 
or CHW - will this work? 

Yes  

  
Others  
Privacy: Family information - what 
things are not allowed to be seen and by 
who? 

There is no privacy issue in here. 
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Health workers’ interview and observation summary – 

Interview 8 

Hospital (RRH) 
- Same Child Health Card as we have used 
- They sometimes run out of them 
- Women are told to come back after 6 weeks, then vaccines and post-natal care is 

given 
- Often vaccine stock out 
- Vitamin A to mothers, children receive through breast milk 

 
DHO (District Health Office) 
These seem to be the DVS. 

- 3 fridges + 1 freezer for whole district 
- Gets deliveries every 3rd month from NMS (National Medical Store) 
- “Vaccinators” come and pick vaccines up: 

o Those from outside the municipality come. 
o When time for mass vaccination, people fetch from here. 
o In other times, vaccinators go to HsDs to fetch (those who live inside 

municipality). 
 
HCIII 
Get the sense that we are told what they think we should hear. They said they had all the 
gas they needed, but when we were there they had put everything in carriers because 
temp was too high in fridge. 
 

- All multidose (pentavalent only 2 doses) 
 
 

Use	cases	description	

NOTE: 
Processes are placed in event order 
The VTC’s tasks are not explicitly defined here, but derived from other processes. 
Use case diagrams are used to depict the VTC’s interaction with the system 
 
� 
Reg Family 
Visit Mobilization 
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DVS Prepare Session 
Nurse Retrieving Vaccines 
Vaccination Performance 
DVS Return 
DVS Receive Monthly 
� 
 
Reg Family 
(Updated 2nd of March) 
Agents: CHW; VTC; Family (; LC1) 
CHW visits the village’s LC1 and 
Ask LC1 for permission to visit families - The LC1 Complies 
CHW asks for new information and is informed that a new baby has been born. She is 
told the name of the head of the household of the family and where the family (e.g., 
direction, house number or equivalent) 
Pregnant: Give session date info; Register empty profile (not sent) 
The CHW finds the family’s house - the family is home 
The CHW explains the program and her role in it 
She asks if family wishes to join - they answer yes 
(Alternative1) Family is not home: CHW registers an empty profile. (The system will 
put this family into the visiting list for later.) 
(Alternative2) Family says no: CHW registers and empty profile, but make a note to 
the system that they do not wish to participate. (The system will NOT put this family 
into the visiting list for later.) 
(CHW starts registration process) 
Family info asked for (child and parents): 
Photos are taken of child and parents 
Address information 
Sex of child 
A registration number given is given to family (written on CHC) 
Child birth date is put in 
Possible vaccines earlier received are registered based on existing Child Health Card 
or Family’s medical record book 
Telephone number taken (optional) 
(The family is made into a contact person, or put on another person’s contact list, or 
not at all) 
The CHW hands a written note with date of next visit and serial number info. Child 
Health Card to the family with the serial number information written on it 
The family profile is created → the profile information is sent to VTC 
The CHW leaves the house 
 
Visit Mobilization 
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(Updated 2nd of March) 
Agents: CHW; LC1; Family; 
Pre-requisite: 
- The VTC has sent a mobilization list to CHW 
- The CHW has a bike which she uses to get around 
The CHW visits the LC1 of a village in which she is to mobilize people to notify 
(seek permission) about CHW visiting families in their homes 
The CHW looks for family’s house 
(Default) The CHW finds the house (continue to next step) 
Alternative 1: The CHW does not find the house: (3.1) she asks LC1 or other village 
inhabitants for direction → she then tries to find the house again) 
(Default) The family is home (continue to next step) 
Alternative 1: Family is not home: Continue to step 6 
The CHW verbally informs family about time and place of next sessions (Arena) 
The CHW continues to next house 
 
DVS Prepare Session 
(Updated 2nd of March) 
Agents: DVS; VTC 
Note: 
We do not define how and where the vaccines are stored when preparing for a 
sessions, that is, if they have a separate storage facility or if the ordinary warehouse 
storage facility is used. 
Pre-requisite: 
- Personal has been trained, educated and given work rules and guidelines 
- Warehouse has a reliant and sufficient power supply as well as sufficient storage 
space 
(At least one day before a session) DVS receive information from VTC about material 
needed for the session as well as delivery information. 
Material. This include non-cold medicine-related material (e.g., deworming and 
A-vitamin, syringes, needles, dilute, weighing and measuring equipment), other 
non-cold material (e.g., mobile phone batteries; projector and car battery) and 
cold-material (e.g., vaccines) 
Delivery information. 
The DVS-person picks together a bag of non-cold medicine-related material 
A second bag of other non-cold material is also picked together 
A third bag - a vaccine carrier - of cold-material is also picked together 
The Cool Bag is put in fridge with delivery information (e.g.,session code and 
delivery address) placed on top of Cool Bag with tape 
 
Nurse Retrieving Vaccines 

 
 

XXVII



(Updated 2nd of March) 
Agents: Nurse; DVS; Driver; VTC 
Pre-requisite: 
- Nurse has access to a vehicle with a designated driver 
The nurse reads session information sent by VTC, containing material list and 
vaccination performance information 
The nurse goes to the DVS where she is greeted by DVS-personal 
She checks the delivery information (see DVSPrepareSession) on the note put on the 
Cool Bag to check if they match with the information sent by VTC - if they do, the 
warehouse personal has prepared the right session 
Nurse and personal checks Cool Bag, non-cold medicine-related material and other 
non-cold material to make sure that she has everything which is defined in the list 
sent by VTC 
Nurse and DVS-personal signs the delivery digitally (→ The local inventory system 
saves the order to be finished later that day upon arrival of nurse) 
The driver secures the equipment inside the vehicle 
Nurse and driver heads for Arena 
 
Vaccination Performance 
(Updated 2nd of March) 
Agents: Nurse; CHW; Family; Driver 
 
Prerequisite: 
- CHW has arrived at Arena 
- The location of the Arena holds a facility in which vaccination staff can reside and 
prepare (e.g. a house/hut) 
- The Arena has been prepared by the CHW  
- Families who are intended to participate in session have been informed some days 
before about time and place of Arena 
Nurse arrives at Arena (If the nurse cannot come, she will inform the CHW by phone) 
with driver 
CHW and nurse help prepare the work stations 
Families with children arrive 
(Families are entertained and educated with help of projector displaying movie - the 
driver maintains this.) 
Based on a list of children sent by VTC, the nurse or CHW call each family (child) to 
be treated 
Parent approach nurse or CHW and is asked for name 
The nurse or CHW checks the list and finds the name, compares the photo with the 
person in front of her 
The nurse’s device indicates what treatment the child is scheduled for 
The nurse prepares the vaccine as indicated by the device 
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The vaccine is given 
The syringe is thrown away in allocated Disposal Bag 
The injection is registered in the child’s profile by inputting batch no. in device 
(The nurse performs more tasks if indicated by the device to do so. The nurse or 
CHW puts in the result into the device). 
Procedure continues to all work is done for child, then → The personal profile and 
digital child health card are updated 
(When all families/children have been served, the session is over.) The nurse and 
CHW both “sign” the session with two codes in order for it to be approved → session 
information is sent to VTC 
Nurse collects all bottles brought to the Arena to bring to DVS: Used, non-used, 
damaged and waste 
The site is dismantled (e.g., work stations) 
Nurse and driver heads back to DVS 
 
DVS-Nurse Return 
(Updated 2nd of March) 
The nurse and driver returns to DVS 
The nurse meets with DVS-employee in charge of vaccine storage in DVS 
The nurse and DVS-employee both check the Cool Bag temperature indicator to 
decide whether unopened bottles are to be placed back in storage (DVS is 
responsible) 
DVS-employee checks the order from earlier that day (or days back if outreach was 
longer) 
The DVS-employee puts in information about how many vaccines were used, waste 
and how many are to be put back into storage 
The DVS-employee puts vaccines back in storage 
The DVS-employee puts in information Non-cold medicine-related material and 
non-cold material brought back 
DVS update local DVS-inventory 
Nurse and DVS-employee both sign 
 
DVS Receive Monthly 
(Updated 2nd of March) 
Agents: DVS; VTC; Central store 
Note: 
Pre-requisite: 
- VTC knows DVS’s stock at hand 
VTC sends upcoming order information to DVS (containing at least quantity and 
type) 
A shipment is sent to DVS from Central Storage 
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Personal at DVS receives shipment and together with the driver they check the actual 
material sent against the order information 
The DVS personal puts the information into the system → the inventory gets updated 
Update 11th of April: 
 
Nurse Vaccination Performance 
Action: 
Nurse identify clients (attendance) 
Checks name and photo 
Checks personal profile 
Nurse inputs performed session record into clients’ profile 
Inputs performed vaccine type 
Inputs session number 
Inputs batch number 
Nurse records the quantity of material usage with the right batch number 
Nurse and CHW sign the session report  
System automatically sends the report to VTC and sends the unattended clients to the 
next session.  
 
 
VTC plans session 
Action: 
VTC chooses the DVS and Arena on the map; system shows the new registered 
clients info then 
VTC makes session plan, send to CHW and Nurse 
VTC makes session timetable  
VTC selects the right vaccine for each client 
The system sums up the quantity of the materials needed in this session. 
VTC orders the material and system send the order to DVS and Nurse 
 
 
VTC orders stock for DVS 
Action: 
VTC checks the stock remaining 
VTC inputs the order quantity and send the order to Central Warehouse and DVS. 
 
 
VTC checks session report 
Action: 
Checks the session performance record 
Checks the material usage 
Checks the session performer 
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Rearrange the unattended clients into the next session and send to CHW 
 
 

Internal	focus	group	feedback	memo	 	

27th April – Role play, GUI testing 
 
General info: 

• Followed storyline, manipulated with GUI prototype 
 
Feedback: 

• CHW and Nurse’s pages satisfied. 
• DVS and VTC handle too much information; design could be cleverer; 

improvement can be done through collaborating with the engineer. (next step, 
out of scope)  

 
Result: 
 GUI design satisfied internal focus group’s requirements. 
 
12th March – Role play, test GUI integrity 
 
General info: 

• Followed storyline, manipulated with GUI prototype 
 
Feedback: 

• CHW and nurse have too much interaction with GUI, too many inputs. Within 
the new vaccination service solution, there are many children need to be 
performed in every session. Thus, GUI has to be simple, less input option; too 
many controls will increase workload and may cause chaos of use. 

• Too many pages & information (CHW & NURSE), heavy workload. Most 
health workers in Uganda never use smart phone before. Design the working 
process easy and straight forward.   

• Increase button size, make it obvious. 
• Categorize information in logical 
• Nurse does need to input batch code in session performance. 
• Children identification inputs (too much) 
• DVS managing inventory system procedure too complex, find a new solution. 
• VTC does not plan session manually, consider the system embedded with 

CDSS (engineering issue), design GUI that VTC could process this with less 
interaction with the system. 

• Same problem with VTC order supplement from central warehouse. 
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Task: 

Fix above problems before next meeting 
 

18th of January - Discussing model, processes and GUI methodology 
• DW = HC. Investigate the possibility, advantages and disadvantages 
• Discuss what to do in terms of VTC being located at DW or CS. Perhaps no 

conclusion is needed, but advantages and disadvantages need to be elaborated 
upon in report 

• We proposed CHW working by managing herself and deciding when and who 
to visit - there should be a back-up for CHWs who do not know or don’t take 
responsibility for doing this (a list of who and when should be given) 

• Nomads, or children changing location, is frequent - adapt GUI for this  
• Investigate how CHW might find houses - adapt GUI: Visit list; Registration 
• VTC should be able to estimate the 3rd month delivery - Find info needed, 

make sure it is gathered by CHW (and put in CHW-GUI) and put into 
VTC-GUI 

• Where the Arena should be placed should be found out once in Uganda 
 
General info: 

• CHW uses mobiles today (Huawei ZTE)  
• most CHW are not illiterate (according to Focus group) 
• People are NOT scattered; they live in villages with about 5000 people. 
• Most people don’t have an ID of any sort: The processes and GUI need to be 

adapted to this - having ID is the exception 
 

25th of November - Discussing Stakeholder system models  
Main points of meeting 

• A new version of model 4 should be used:  
o Nurse should join CHW on Outreach program with Cool Bag 
o Nurse only come when time to give shot 
o Storage for cooling vaccines should only exist at HC4, from where 

multiple CHWs collect Cool Bag and vaccine - storing vaccine at HC 
III/IV - who don’t even have power supply today - and granting each 
CHW with a Cool Bag is too expensive, as well as for Districts to 
deliver all the way down to these places 

• Other things such as weighing and measuring head and length should be able 
to be done at the same time (Question: How do you create a program, and a 
model to handle it, so that in case child’s growth stat is abnormal the nurse 
will know and actions can be taken? Mobile phone has small screen so 
detailed graphics are an issue) 

 
 

XXXII



o If a child shows sign of abnormal development or anything else that 
needs extra attention, CHW/nurse should be able to note so that extra 
attention can be given to child. 

• Wish list: Timer on Cool bag/vaccines 
• For next: 

o Roles of CHW and Nurse need to be clearly defined 
 Idea: Nurse might have to join in beginning, but perhaps after 

some time CHW can do it herself? If so, system needs to be 
adjusted for this? 

o The outreach can be created as an event: Vaccines can be given on 
Church day when all (?) people are gathered. Parents can be educated 
at same time and children can be entertained. Make it fun! 

o Check out Google group: ICT4CHW 
o Did not have time to ask other questions (see Questions), will email 

this. 
 
Other 

• In Mindset (see *Pres), add Cost and affordability (for end-user) (this is done 
in Project Description, not original) 

• Change name of External coordinator to something like (ICT) Traffic 
controller (to make position clear to audience) 

• Presentation on Thursday 9am for Cool Bag group (Request from Focus 
group) 

• QR-tags might not be needed if having nurse there because she will act as 
checking balance. QR-tags are more “difficult” because if lost you need to 
print and hand over new one (with a number, this can just be re-written)  

• 150000 (people per HC4)/5000 (on average in a village) = 30 villages. 2 
people per village (CHW and nurse) -> 60 people working with vaccines in 
HC4. On average, perhaps 5 hours spent each day on this job -> 60 x 5 = 300 
hours/day in total.  

o This was at end of meeting and I was very tired so the purpose of this 
info and how we use it I am not sure of. Will ask Rustam. 

 
 
10th of November - Needs priorities 
Add (needs) 

• Vaccine availability (HDPs); 
• Population coverage (people making decisions on operational schedule); 
• Adverse events, how to handle (i.e., contact) (Families) 

 
Ideas 

• Consider external coordinator (not an explicit need); 
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• (1.3.5.4.3 Info: Population coverage): Depending on what methods which is 

used to create a schedule, the population which is covered by a HC might be 
good to know 
 

 
 
 
2nd of November - focus around thesis 
2.5 hour meeting with Focus group, discussing focus around thesis 
 
Questions: 

• Why do BVC order every 2nd week and not less often? 2 weeks delivery is 
costly. 

• Are other BVCs doing it differently? Are there any BVCs which base order 
amount on the specific number of patients? Perhaps check with BVCs in 
Sthlm 

• Vaccinations can be given +- 2 weeks? 
• 75% CHWs covered, but only 30% have education. Source on this? Ask 

Rustam. 
 
General information: 

• At least three (3) models should be made. At furthest, they will be taken 
through deliverable number 2, after that they are analyzed and one (1) is 
chosen to continue with.[S1]  

• Solution given should be long-term minded, meaning that we can propose a 
solution which is not necessarily doable today, but that can be within a 
reasonable time frame. 

• We do NOT need to consider who does what, for example if the government 
or an NGO is in charge of a specific task – we should only worry about the 
functions themselves and the tasks that are being created by these. 

• We do NOT need to consider how support functions are to be delivered; this 
includes ICT support, framework, supervision, etc. Basically, the system we 
are creating is taking the perspective of when it is up and running, that is, 
when everything else been taken care of (e.g., education, etc). 

• However, we do need to consider Plan Bs. For example, if the device of the 
CHW is not functioning, how do they continue to deliver service during that 
time? Perhaps they can use pen and paper which can later be transferred to 
computer system, or simply withhold work. 

• Also we DO need to consider the requirements needed for maintenance, that is, 
what is needed (but not how and by who). 
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• The rules above all apply for education, framework, supervision, monetary 
compensation, etc (but, also see Specifics below) 

• In general, have in mind that care is most efficient when given on-site, that is, 
point-of-need before point-of-(traditional) care. 

 
Specifics (subjects, needs): 
ICT support (HDP,CHW, Logistic); 

• Make a Plan B (for when system is down) 
 
Education  
(GOV/NGO->HDP, CHW and Logistics); 

• Out of scope, since not relevant (likely) when system is up and running 
 
Framework  
(GOV/NGO->HDP and CHW); 

• We DO need to consider the framework in terms of a operational perspective: 
CHWs, HDPs and logistics need to know their specific roles and 
responsibilities, and this goes as input when creating GUI 

• As before, we do NOT need to consider how to bring about the final one and 
how 

 
Supervision  
(GOV/NGO->HDP and CHW); 

• Only if it is somehow integrated with having a successful information and task 
flow (operational) 

 
Monitory compensation (CHW); 

• No, we do NOT need to take this into consideration (for example how CHWs 
and HDPs will be compensated or who will be responsible for it) 

 
Storage maintenance (temperature, etc) (HDP); 

• Yes and no. This is another micro system which Arman will consider in their 
thesis. We can/should work close together with her to find a solution together, 
or how we adapt to her solution. 

 
Deforming & Vitamin A supplement (HDP); 

• YES, all the way to GUI. 
 
Vaccines not in top-shape; 

• Take into consideration, but do not try to solve. 
 
Transport; 

 
 

XXXV



• We do need to take this into consideration, for example how difficult (or 
simply an obstacle which hinders vaccination participation) it might be for 
children/parents to travel to point-of-care 

• Even though the validity of us giving suggestions on this matter can be 
questioned due to limited knowledge, it is needed that we do so in order to 
deliver a well functioning reality-based solution. Factors like cost differences 
between alternatives can be assumed. 

 
Ideas: 

• (out of scope) CHWs can have different roles, so that one CHW is responsible 
for vaccination, another maternity, etc. 

 
General tips: 

• Work agile; don’t work according to waterfall model. 
• Check literature for authors, perhaps they can be contacted for info 
• For concept generation, get tips from other fields. For example, ICA must 

have a real good logistics system and needs to know exactly how much to 
order till when 

• Checking balance must be checked! This means that we should consider how 
we make sure that task put on a stakeholder is actually executed. Example: 
Did the patient actually go, or did the CHW simply register a “fictional” 
person in order to get money for “work” done? If we would require HDPs to 
register when a patient comes, then the CHW could get paid based on this. 

• Check balance, check balance, check balance. 
• You need to be able to measure the progress towards the goals, good to think 

when constructing the systems, that is, try to construct the system (e.g., 
administration) in such a way that results can be measured. 

•  
 
Other: 

• Dropbox is OK to use. The point is that we can reach our results, everything 
derives from that 

• No scheduled meetings, will be made ad-hoc 
• Only Focus group will give us feedback, not Uganda 

 
Questions for Focus group (Also placed in Questions document): 

• 75% CHWs covered, but only 30% have education. Source on this? Ask 
Rustam. 

• Vaccinations can be given +- 2 weeks (source)? 
• BVC also records other information when giving vaccines (e.g., growth 

development, etc) should this be considered also? How far, to GUI? 
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• At least three (3) models should be made. At furthest, they will be taken 
through deliverable number 2, after that they are analyzed and one (1) is 
chosen to continue with. 

o The question is: how far will the three models are taken? Do we 
choose before or after step 2? 
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