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Abstract 

Health care software gets better user efficiency, efficacy and 

satisfaction when the software is designed with their users’ 

needs taken into account. However, it is not trivial to change 

the practice of software development to adopt user-centered 

design. In order to produce this change in the Health 

Informatics Department of the Hospital Italiano de Buenos 

Aires, a plan was devised and implemented. The article 

presents the steps of the plan, shows how the steps were 

carried on, and reflects on the lessons learned through the 

process. 
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Introduction 

Health professionals and patients value health care software, 

but they demand better products that help them satisfy their 

clinical information needs [1]. According to reviews, many of 

the issues that prevent adoption and satisfactory use are 

related to poor design and low usability [2, 3, 4]. Usability is a 

measure of the efficacy, efficiency, and user satisfaction [5], 

and usability has been established as a key factor of 

applications that provide the needed support while letting 

them be focused on their tasks [6]. Usable applications are 

easy to learn, efficient to use, easy to remember, not prone to 

errors, and subjectively pleasing to use [7]. User-centered 

design (UCD) is an approach to achieve usable products 

introduced by Norman and Draper [8]. UCD has evolved from 

the research field of human-computer interaction, with the 

contibution of cognitive psychology, software engineering, 

sociology, and other disciplines that influenced it and 

developed methodologies that embody their points of view [9] 

Usability engineering presents an iterative cycle of design and 

evaluation until the fulfilment of established quantitative goals 

measured on lab tests [10]. Contextual design includes 

ethnographic methods for user research while participatory 

design involves users to set goals and explore design 

solutions, instead of just taking part of evaluation [11]. UCD 

has been applied succesfully to enhance adoption and success 

of products [12].  

The Health Informatics Department of the Hospital Italiano de 

Buenos Aires (HIBA) includes an area of software 

engineering and a residence for health informatics. The 

department has been designing and developing administrative 

and health care software since the late 1990s. However, these 

applications presented the usability challenges described in the 

literature mentioned above. While the users valued the 

availability of online health records and tools for 

administrative tasks, they also noted lack of desired 

functionality and difficulties to learn and use the tools. 

Therefore, acoording to the reccomendations on the cited 

reviews, the department decided to implement UCD, applying 

usability engineering, participatory design, contextual design 

and a user-centered framework for redesigning health care 

software [13]. 

The goal of this paper is to describe the process of changing 

the culture of design and development of health care software 

at the HIBA, setting UCD at its core.  

Methods 

Following Schaffer’s approach to institutionalization of 

usability [14], the head of the department devised a  plan of 

three phases.  

The first phase was to introduce UCD through an internal 

course for health informatics residents and software 

developers and other personnel of the department. The course 

load was 16 hours of classes, plus extra activities. 

The second phase was to demonstrate the feasibility of UCD, 

applying it to a pilot project. The team for the project would 

be taken from the attendees of the course that show more 

interest and developed skills. 

The third and current phase is aimed to the widespread 

implementation of UCD on the mainstream projects of clinical 

software. It was planned to create a UX team, formed by a 

group of UX professionals. It has a double function: to offer 

the service of  designing new applications or new versions of 

existing ones, and to disseminate UCD as a new culture of 

work.  

Results 

UCD introductive course 

In January 2011, the planned course of UCD was given and it 

was mandatory for health informatics residents, developers 

and other personnel from the department. It was a program of 

1 class of 2 hours per week, for 8 weeks. User interviews, 

prototyping and usability testing were required as  practical 

activities outside the class.  

Although approximately 30 people attended this course, its 

impact was mixed since very few developers showed interest 

on usability. The resistance arguments were that: (1) users 

have to adapt and learn; (2) health domain is complex and is 

impossible to make it easier; and (3) UCD would be the right 

thing to do, but is not possible given the conditions of work in 

the department. 

On the other hand, most of the health informatics residents 

welcomed the new approach centered on users. But, they 

usually stay 2 years on the department and new residents have 

to participate on UCD courses every year. Another challenge 
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is their few design skills, so they have to learn almost from 

scratch.  

Pilot project 

After the course, a team for a project was taken from the 

attendees of the course that show more interest and developed 

skills. The team was formed by a health informatics resident, a 

MD student, and a part-time user experience (UX) 

professional. Its goal was to redesign the HIBA’s patient 

health portal and it was a test of  UCD techniques. That 

project involved real patients for interviewing and testing 

usability and proved the worth of this approach by giving new 

insights that helped to focus the development. The team took a 

transdisciplinary approach, looking forward that all of its 

members could develop UCD skills and view  health issues 

from an assistive technology perspective. The result was a 

revised version of the application, that included a new menu 

structure, functionality and visual style. Findings of this 

project are shown on Table 1. After that pilot project, UX 

professionals were hired by the hospital in a full-time basis 

and are taking part in several projects.  

The UX team 

Since January 2014, the User Experience (UX) team at the 

HIBA is formed by 3 professionals with different skills that 

complement each other. Its leader was formed and worked in 

information systems analysis and development, and later 

studied human-computer interaction. Two members were 

chosen and they worked on graphic design, usability and 

accessibility. Their job is to lead the UCD process and 

promote that methodology among their colleagues in the 

department. In this way, UX members plan and perform tasks 

of user research, prototype design and usability evaluation, 

along with HI residents and developers. Non-UX professionals 

take part on basic training given by the UX team, and this 

training allows them to understand the UCD’s point of view 

and its techniques. Due to high demand of projects, each 

member works on several projects at a time, and delivers 

different levels of attention for each one. Before 

implementation, applications get at least design advices and 

revisions by the UX team. Priority projects get the most 

attention, which involves thorough user research and testing.  

Impact of UCD on real projects  

After three years of the formation of the UX team, we can see 

its achievements on the design of health care software. Table 1 

lists the projects that got some contribution from the team, the 

insights found through user research and its impact on the 

final design.  

Mobile usability lab  

The core of the UX team’s work is to listen and observe what 

users say and do on interviews, workshops and tests. So, it is 

necessary to record their words and actions to be analysed 

afterwards. The team uses small cameras and cellphones to 

take pictures, videos and audio on contextual interviews. The 

team uses a notebook for on-location usability tests. The first 

notebook used for tests was a Dell Latitude E5510, with a 

15.6’ screen and 1,366x768 pixels resolution. Its display was 

smaller than screens installed in doctor’s and nurse’s offices, 

so it was replaced by a another notebook, a Dell Precision 

Table 1- Projects with contribution from the UX team 

Project Findings of user research Impacts on the interaction design 

Patient health portal 

[15] 

The application is valued even by users with IT 

challenges. 

Registering and navigating was difficult. 

Patients with chronical diseases, including senior 

citizens, are the most intensive users. 

 

The menu was revised using card sorting 

technique with participants profiled on age and 

chronical diseases. 

A style guide was created, taking into account 

recommendations for older users. 

Problem selection 

[16] 

On problem search, relevant results act as suggestions 

for selecting more specific problems. 

 

The list of results was ordered by relevance and 

classified by categories to stimulate the selection 

of more precise problems. 

Anesthetic record 

[17] 

Understanding how anestethiologists record their 

actions during an surgical intervention. 

Interaction design of touch-screen based 

application created from scratch. 

Interactive and real-time visualization of vital 

signs and administerd medication. 

 

Evolutions and 

documents [18] 

While writing evolutions, doctors usually read results 

and other data. 

Doctors usually look for evolutions written by 

colleagues of their specialty. 

Documents were difficult to find. 

 

A floating window that allows to navigate the 

EHR while writing evolutions was designed. 

Faceted browsing was added, including filters by 

type of document and specialty. 

Drug-drug 

interactions alerts 

[19] 

It is difficult to understand and follow recommended 

actions embedded on text. 

Specific buttons to perform recommended actions 

were added, customized for each drug-drug 

interaction case. 

 

Nursing process [20] Large and complex forms hinders completion of tasks. Forms were rearranged according to the  

hierarchy of items to minimize perceived 

complexity and completion times. 
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M6800 with a 17.3’ and 1,920x1,080 pixels, to avoid 

distortion of prototype and similar legibility as the user’s 

monitors. 

The notebook is equipped with Morae 3.2 software to record 

the user’s face expressions, the application on display, the 

mouse movements, and the keyboard typing. 

Discussion 

The plan to adopt UCD in the department has achieved its first 

goals after 4 years. The projects implemented show quality 

improvements that were welcomed by sponsors and users. 

This methodology is now valued and demanded by health 

informatics residents and software developers. Below, we 

discusss specific considerations about the lessons we learned 

in the process. 

Teaching UCD in organizations to change the software 

development culture 

We found out some reasons behind the resistance faced during 

the course. As developers had almost no free time for classes, 

and many of them were not initially motivated to learn UCD, 

we believe that elective and shorter courses could have better 

results.  

Health is effectively a complex domain and it is difficult to 

reach a usable and useful design.  UCD instructors have to be 

careful and avoid putting themselves in the place of ‘gurus’ 

that know exactly how to do the right thing, while developers 

do not. Instead, before teaching UCD it would help to expose 

developers with real users interacting with the applications 

and expressing their difficulties. Thus, developers would learn 

from their users that UCD is necessary for developing 

applications that deal better with the genuine complexity of 

health domain. This is based in an essential principle of UCD: 

to know the users [21]. In our case, there is a great variety of 

users, regarding their profiles, demographics and roles: 

patients, clinicians, surgeons, nurses and other health 

professionals. For each project listed on Table 1, the user’s 

capabilities, needs and goals were inquired. The profiling of 

these users can be consulted on the respective cited 

publications. 

It is necessary to know more about how projects are carried on 

at the organization before proposing a new process of design. 

Learning UCD is, above all, learning a new way to work. For 

that reason, the instructor, along with the course attendees, 

have to find out the necessary steps to get from the current 

situation to the desired one. The know-how has to be 

constructed, not imposed, if we want it to be embraced rather 

than resisted.  

UCD as service 

UCD became accepted when developers recognized its 

valuable contribution to their projects. The UX team helps the 

work of developers by designing the interaction and the user 

interface. Now, they can focus more on the difficulties of 

systems, database and communications. Users and sponsors 

show more satisfaction; therefore, developers get more 

recogniticon for their work. When this virtous circle was 

evident, developers begin to ask the UX team for help on their 

projects, even in informal ways. 

The key factor for the change in the developers’ attitude 

towards UCD, from resitance to demand, was that the UX 

team is at their service to work with the developers.  

UCD as culture 

Progressively, UCD is becoming pervasive, and it is not just 

the UX team’s job. Developers and HI residents are conscious 

that their goal is to get satisfactory user experiences. The 

department is getting a common view of UCD as a key of 

success of its work. This goal was achieved primarily by 

practicing methodologies and showing good results in user 

performance and satisfaction. Since the first attempts in 

teaching UCD faced resistances, the team’s main effort was 

not on telling but showing its value. The change of culture was 

not immediate, but durable and contagious. Now, very few 

developers still resist UCD.  

Perspectives of UCD for health care software 

The practice of UCD for health systems has to be 

transdiciplinary in order to be viable and effective. Projects 

are better run by teams formed by staff with diverse 

knowledge and skills, including medicine, nursing, UX and 

development. The methodology includes aspects of 

participatory design, since each member learns the basics of 

the others’ disciplines.   

The design of applications should integrate in an overall 

service that offer a continuous experience for professionals 

and patients. If not, there is a risk of getting well designed but  

disconnected touchpoints, that may pose risks as well as 

dissatisfaction.  

Conclusion 

This article shows the process taken in the Health Informatics 

Department of the Hospital Italiano de Buenos Aires to set 

UCD at the core of the design and development culture, in 

order to enhance usability of health care software. We carried 

out a plan that included teaching a course, experiencing a pilot 

project and forming a UX team for service and dissemination. 

The article reports how it was implemented and the obtained 

achievements: impacts on the design of health care software 

applications, and a positive cultural change in the department 

towards the adoption of UCD as essential for its practice.  
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