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ABSTRACT 

The increasing number of elderly people in Indonesia cannot be separated from the increasing life 

expectancy in the society. Elderly people are often faced with a situation that requires them to live 

independently. However, elderly find it quite difficult to undergo their daily activities 

independently because of the deterioration of vital functions in their body and the lack of 

supporting facilities which can accommodate their needs. This research was conducted at a 

retirement home named Senjarawi located in Bandung, Indonesia. Bathroom is a place where 

elderly people always perform daily activities such as bathing and defecating. However, the 

facilities in Senjarawi’s bathrooms are not designed specifically for elderly so they often get 

unconscious or even pass away. The participatory method used in this research is Usability, Safety, 

and Attractiveness Participatory (USAP) Design Model. USAP design model is one of the 

techniques of participatory design, where elderly as users participate actively in the design process. 

The final results of this research are made in the form of low-fidelity prototypes, e.g. three-

dimensional images of bathroom. 
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INTRODUCTION 

Due to the increasing human life expectancy, the number of elderly in Indonesia has increased to nearly four 

times during the last approximately 40 years (Badan Pusat Statistik Indonesia, 2010). This is caused by the 

improvement in people’s economic, environmental improvement, and the advancement of science, especially in 

the field of medical science and health. Currently, many elderly still feel able to care for themselves, so most of 

them decided to live alone or live with other elderly people, for example in retirement homes. However, special 

facilities are needed to support elderly who are living independently. This is necessary due to the movement 

ability of elderly is different from people in the productive age.  

In Indonesia, the studies investigating ergonomic housing design for elderly people to assist their independent 

living are still limited, such as the kitchen design (Hilarius, 2010) and the living-dining room design (Octavia & 

Widjaja, 2012) that accommodate the elderly needs in Indonesia. It is considered important to continue the 

research effort to investigate other rooms or places in elderly housing and retirement homes. Bathroom is a place 

that elderly routinely used to perform their daily activities, such as bathing, defecating and urinating. However, 

many bathroom facilities are found to be uncomfortable, difficult to use and create obstacles for elderly. One of 

the obstacles experienced by elderly living in the Senjarawi retirement home (Bandung, Indonesia) was the 

slippery floor which caused a number of its elderly residents to get unconscious and even pass away. Therefore, 

it is necessary to design a bathroom for the elderly so that they can live independently in a safe environment. 

This paper presents a study that investigates the requirements of elderly people living in an Indonesia retirement 

home to redesign the bathroom that accommodates their characteristics and needs. We approach the design 

problem from an ergonomic point-of-view and participatory design. 

METHOD 

The participatory method used in this research is Usability, Safety, and Attractiveness Participatory (USAP) 

Design Model. USAP design model is a participatory design technique which directly involves users in the early 

stages of the design process and specifically used when designing for elderly (Demirbilek, 1999). Figure 1 

illustrates the application of USAP design model that facilitates the collaboration between designers and elderly 

users in several design phases. According to the USAP design model, the number of participants involved is 

considerably tiny or small, which ranges from 2 to 8 participants. 

In the first stage of USAP design model, the participatory design begins with the designer and the elderly as 

users perform relevant communication or interaction between each other. The result of this first stage is a list of 

elderly needs concerning a design. 
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In the second stage, the designer begins to conduct an analysis of the problems experienced by elderly and 

interpret the list of needs to formulate several design concepts. The design concepts can be created through 

design workshops where the elderly are invited to actively participate in the design process so that their needs 

can be correctly interpreted and integrated. 

 

 

 
 

Figure 1. USAP design model (Demirbilek, 1999) 

 

In the third stage, alternative design concepts that have been created are presented to the elderly participants. At 

this stage, the participatory approach is also applied where elderly provide feedback and suggestions of 

improvement to each of these concepts and choose the best one. The result of this stage is the best design 

concept selected. The fourth stage is similar to the second stage, where the designer refines the selected design 

concept by considering the preferences, suggestions, and also feedback obtained from the third stage. 

The fifth stage is the stage of planning and prototyping of the design concept, for example using engineering 

drawings or three-dimensional images. The sixth stage is a trial and evaluation stage of the constructed 

prototype. Comments and inputs from the elderly users are recorded and stored to be used in a subsequent 

research. The last stage is the manufacturing or production of the product itself. 

RESULTS 

Preliminary Study 

This preliminary study was conducted to determine the problems experienced by the elderly when using the 

bathrooms at Senjarawi retirement home. Based on our observation, it was known that the elderly living in 

Senjarawi have some difficulties in using the existing bathrooms. Some problems found were the difficulty in 

sitting or standing when using the toilet, the slippery bathroom floor and the position of the water bucket that is 

too short for the elderly. 
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Selecting Participants 

The participant selection in this study used the convenience sampling method in which the researcher choose the 

participants based on certain criteria and their accessibility to be interviewed. The criteria were the participants 

must be 60 years or above, have lived in Senjarawi for at least one year and agree to collaborate in terms of 

interviews, focus group discussions and design workshops until the end of the study.  

Identifying Needs 

The process in identifying the needs of elderly concerning the bathroom design was divided into two phases. 

First, the interviews and observations were used to gather information and elderly needs. Afterwards, focus 

group discussions were performed to confirm the list of needs obtained in the interviews and observations. We 

conducted interviews and observations with 10 elderly participants (8 women and 2 men). The observations were 

carried out by giving a scenario representing elderly activities undertaken in a bathroom. Based on the results 

from interviews and observations, we obtained 11 needs of elderly to be considered in a bathroom design as can 

be seen in Table 1. These needs were futher discussed in a focus group session with 5 elderly participants (3 

women and 2 men), mainly asking their preferences and confirmation regarding each identified need. The focus 

group result showed that the eleven needs were considered important and represented the elderly needs 

concerning a bathroom.  

 

Table 1. Elderly needs of a bathroom identified 

No. Identified needs 

1 The bathroom has a toilet that facilitates easy sitting and standing 

2 The bathroom accommodates elderly men to stand while urinating 

3 The bathroom accommodates easy toilet sprinkling 

4 The bathroom allows elderly to take a bath by themselves 

5 The bathroom has an anti slip floor 

6 The bathroom accommodates taking a warm bath  

7 The bathroom has a good water absorption system 

8 The bathroom has good lighting 

9 The bathroom accommodates easy in/out access and the movement within 

10 The bathroom allows elderly to easily put a mat under the door 

11 The bathroom has a good ventilation system 

 

Generating Design Concepts  

The generation of the bathroom design concepts for elderly was facilitated through a design workshop. The 

design workshop was followed by 5 elderly participants who previously participated in the focus group 

discussion. Each elderly was assisted by a student who helped them with sketching the drawing. Figure 2 shows 

the participation of elderly in the design workshop.  

 

 
 

Figure 2. Design workshop with elderly participants 
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Each pair of elderly and student produced a design concept based on the first four of the identified needs. The 

other seven needs (number 5 to 11 in Table 1) can only be met by applying anthropometric data and technical 

solutions. Figure 3 shows some examples of sketches produced in the design workshop to meet the need of a 

toilet that facilitates easy sitting and standing for elderly people. 

 

.  
Figure 3. Design concepts 

 

Evaluating Design Concepts 

At the end of the design workshop, the generated design concepts were evaluated with the five elderly 

participants by asking their feedback and giving assessment for each design concept. To assess the design 

concepts, a scoring method was used where the elderly were given a score of 100 to be freely allocated to the 

other four generated design concepts (they do not assess their own design concept). The design concept with the 

highest score was selected to be the concept that was further developed into a prototype.  

Prototyping 

We constructed a low-fidelity prototype in this study, in the form of a three-dimensional image of the bathroom 

for elderly and also engineering drawings of several components in the bathroom such as toilet and handrail. 

Based on the available space constraint in Senjarawi’s bathrooms, we differentiate the design between the 

bathroom for elderly men and elderly women. Thus, the layout of each component in the bathroom was also 

different. However, the components in both bathrooms were the same, except the handrail to assist standing 

while urinating which was only present in the bathroom for elderly men. 
The low-fidelity prototype constructed was evaluated by interviewing 5 elderly participants who have previously 

participated in the design workshop to ask their opinions concerning in particular the three-dimensional image of 

the bathroom for elderly. Based on the evaluation results, two improvements were incorporated to the final 

prototype of the bathrooms: (1) changes in seating position to be placed between shower and tub and (2) the 

distance between the wall and the handrail used to assist standing for elderly men was reduced into 30cm. Figure 

4 depicts the prototype of the elderly bathroom at Senjarawi retirement home. 
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Figure 4. Low-fidelity prototype of a bathroom for elderly 

 

CONCLUSION 

This study has carried out a number of participatory design stages according to USAP model in redesigning a 

bathroom for elderly in an Indonesian retirement home. Eleven needs were obtained from the stage of needs 

identification based on interviews, observations, and focus group discussions. To meet these needs, five design 

concepts were generated through a participatory design workshop with elderly participants. A low-fidelity 

prototype in the form of three-dimensional images of the bathroom was constructed based on the selected design 

concept. Having the prototype evaluated, two improvements for the bathroom design, such as changing the 

seating position and adjusting the distance between the wall and the handrail used to assist standing for elderly 

men. Futher research may include implementing the proposed bathroom design in the retirement home and 

evaluting the effectiveness of the redesign. If not possible, utilizing a human simulation software to simulate 

elderly’s activities in the redesigned bathroom might be considered to foresee the potential improvements. 
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