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Abstract: The cluttered home conditions are a significant risk of falling in 
older people who spend most of the time in their house. Therefore, this study 
proposes new elderly’s lifestyle task model (ELTM) with risk assessment 
method under scoping of the quality concept. The research was conducted in 
Sri Bua Ngern Village, Tha Sala District in Chiang Mai, Thailand. The basic 
activity of elderly lifestyle in the house was analysed, verified and validated 
into daily tasks. Then, the elderly risky lifestyle task of the cluttered home 
management was evaluated to find the maturity level. The maturity level in the 
elderly risky lifestyle task was increased by implementing 5S practice. This 
research exercise shows clearly that the ELTM reference model represents 
daily living tasks of the elderly in their own house. In addition, the five levels 
of maturity assessment can measure the elderly’s capability in preventing the 
risk of falling. 

Keywords: elderly’s homes; process reference model; risk assessment method; 
Thailand. 

Reference to this paper should be made as follows: Chakpitak, N.,  
Meksamoot, K., Yodmongkol, P. and Putthinoi, S. (2015) ‘Task process 
reference model on elderly’s lifestyle for cluttered homes of the elderly in 
Northern Thailand’, Int. J. Environment and Sustainable Development, Vol. 14, 
No. 4, pp.351–370. 

 

 



   

 

   

   
 

   

   

 

   

   352 N. Chakpitak et al.    
 

    
 
 

   

   
 

   

   

 

   

       
 

Biographical notes: Nopasit Chakpitak is an Assistant Professor at College of 
Arts, Media and Technology, Chiang Mai University, Thailand. His main 
research interests are knowledge engineering, AI applications in power industry 
and supply chain management. 

Komsak Meksamoot is a Lecturer at College of Arts, Media and Technology, 
Chiang Mai University, Thailand. His expert areas are wireless and  
mobile communications, mobile computing, computer network, microwave 
engineering and antenna engineering. 

Pitipong Yodmongkol is an Assistant Professor and Dean of College of Arts, 
Media and Technology, Chiang Mai University, Thailand. His expert areas are 
knowledge management and international management. 

Supawadee Putthinoi is an Assistant Professor at the Department of 
Occupational Therapy Faculty of Associated Medical Sciences, Chiang Mai 
University and PhD candidate in Knowledge Management at College of Arts, 
Media and Technology of Chiang Mai University, Thailand. Her research 
interests are related to older people, environment, quality of life, assistive 
technology and activities daily living. 

 

1 Introduction 

Because of the rapidly-increasing global elderly population, many countries in the world 
are facing an aging society situation; therefore, preparations to deal with this situation 
should be an ongoing process. Thailand was classified as an ageing society in 2009 
(Chuharas et al., 2009). From The 2nd National Plan on the Elderly (2002–2021) of 
Thailand, it indicated a strategy on readiness preparation for quality aging (The National 
Commission on the Elderly, 2009). The environment is one factor affecting the quality of 
life of the elderly, especially, the household environment which is a basic factor in 
everyday life. Aging in place may be defined as “the ability to live in one’s own home 
and community safely, independently and comfortably, regardless of age, income or 
ability level” (Centers for Disease Control and Prevention, 2013). A home’s 
environmental condition is a very important factor which enables older people to live 
with independence, safety and comfort. 

Appropriate and secure home environments for elderly are necessary to afford a good 
quality of life. A home environment plays an important role in an elderly’s health 
because they often spend a significant time indoors. As people grow older, they have a 
higher risk of falling. Falling in the elderly is common and can be a leading cause of 
injuries and death. Many studies link injury with hazards in the home (McLean and Lord, 
1996; Lord et al., 2006; Todd et al., 2007). In Thai society, most the elderly live in their 
house that the home environment is significant factor of health and wellbeing of 
remaining living at home. Chuharas et al. (2009) reported that the most common causes 
of falls for Thai elderly were slipping followed by tripping. A hazard in the home is a 
source of danger and risk of harm. Many home hazards are related to clutter. Cluttered 
homes collect dirt, provide hiding spots for pests and can cause trips or falls. Its 
management is a target in reducing morbidity and mortality in elderly. The elderly have 
problems in managing clutter in their houses which can lead to the risk of falling. 
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A process reference model is an abstract framework of an interlinked set of the 
standard processes developed to encourage obvious communication (Altekar, 2005). 
Thus, a set of generally-accepted best practices of this model can create efficient to be 
deployed inside organisations. ISO/IEC 15504 combines the ISO 9000 approach with the 
capability assessment and process maturity features of into a single mechanism to 
develop a quality system for software (Madachy, 2008). This concept can adapt to 
become a generic process assessment standard. Due to enhance the safety environment 
for the elderly, this basic principle of a process reference assessment is applied for the 
elderly to assess themselves how well processes performance. Thus, the process reference 
model is the standard management practice to manage unused items in elderly’s houses. 
This study aimed to develop a process reference model for elderly’s lifestyle that allows a 
senior resident to manage the risk from unnecessary household items from assessment 
method. 

2 Literature review 

Process reference models integrate the well-known concepts of business process 
reengineering, benchmarking and process measurement into a cross-functional 
framework (Phelps, 2006). Moreover these provide a consistent framework for processes 
that an organisation can choose to improve for achievement of the desired results. A 
process is a sequence of activities and associated tasks required to meet goals or 
objectives (APQC, 2013). Examples of process reference models are the ENUM process 
reference model in the telecommunications industry (Cannon, 2002), Petrotechnical Open 
Software Corporation (POSC) business process reference model in the petrochemical 
industry (Cover, 2001) and the supply chain operation reference model (SCOR) (Altekar, 
2005). Reference models help accomplish many goals including: mapping telephone 
numbers to internet services, improving business performance and risk management. 
Process assessment enables identification of the process capability and based on the 
assessment results, leads to an enhancement of the process by identifying the process 
strengths, weaknesses, risks and risk prevention (Loon, 2004). An assessment is carried 
out by evaluating selected processes using the chosen assessment model. The ISO/IEC 
15504 part 2 technical committee reports released in 1998 presents the minimum 
requirements to become an international standard for software assessment (ISO/IEC 
15504-2, 2003). This assessment model has to be compatible with the requirements 
defined in ISO/IEC 15504-2 and is selected according to the application domain of 
interest. This process reference model can develop to improve the safety performance of 
older people who are living in the house, that process of house living represent everyday 
risky tasks of the elderly. 

The capability maturity model (CMM) is based on knowledge acquired from software 
process assessments and extensive feedback from both industry and government. The 
initial release of the CMM, Version 1.0, was reviewed and used by the software 
community during 1991 and 1992 (Paulk et al., 1993). Release of the capability maturity 
model integrated (CMMI) version 1.3 was reported in 2010 (CMMI Product Team, 2010) 
to provide guidance for applying CMMI best practices in organisational development. It 
has been generalised and can be applied to any of a wide variety of processes in diverse 
organisations. This framework structure is based on principles of product quality 
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evolving through five maturity levels for continuous process improvement. The 
corresponding stage models have been adopted, but still face a challenging task when 
searching for the right measures to improve the business process management capabilities 
(Röglinger et al., 2012). It extends the insights into qualities and components by focusing 
on the applicability and usefulness of maturity models. The maturity model can provide a 
holistic view covering relevant issues, however, typical maturity levels depend on 
company characteristics. According to Frick and Schubert, (2011), it is necessary to 
understand all relevant criteria for the assessment of the specific domain that the maturity 
model is designed for based on three factors (technological, organisational and 
institutional). CMMI continues to be widely applied as a general model of the maturity 
process. The maturity model can expand to measure the level of cluttering home 
environment management of the elderly for scoring process. 

The main focus of this standard is on process assessment of three objectives: 
determine process capability, process improvement and a clear description of processes 
being assessed. The requirements help ensure that the assessment output is self-consistent 
and provide evidence to substantiate the ratings and to verify compliance with the 
requirements. The standard provides a universally-applicable process assessment model 
and method that covers multiple process assessment methods and models by setting 
requirement for compliance and conformance. This assessment model concept applies to 
the development of a process reference model to create the safety environment for Thai 
ageing society. 

Many studies have developed and adopted reference models for improvement of their 
organisations and products. Hauck et al. (2011) proposed an ISO/IEC 1554-2 compliant 
method for process capability/maturity model customisation whereby an expert panel 
indicated its usefulness and adequacy for the customisation of software process 
capability/maturity models, such as, for medical devices as well as software processes 
within the medical device industry. Blashka (2011) used the process reference models in 
business to create standards and supports key components of quality systems and improve 
both quality and profit. Zapp et al. (2012) presented a reference model which outlines 
measures for the dimensions of strategy, processes, technology and IT systems. This 
reference model enabled more collaborative supply chain planning and improved control 
in the automotive and semiconductor industry. Al-Khiaty and Ahmed (2013) proposed a 
framework for building a state-of-the-art reusable reference model that can enhance the 
proposed reference model with the learning ability to improve its quality and reusability. 
Reicher et al. (2013) introduced the reference process model by making use of existing 
data or documents as an overarching approach for bringing the management of master 
data into organisations using a process view and linking the processes to responsibilities 
(data governance). As supported by Vavillis et al. (2014) proposed a framework for the 
analysis of reputation systems to measure of the trustworthiness of users in online 
communities. The requirements and features used to form a reference framework which 
allows an objective evaluation and comparison of reputation systems. The reference 
models can facilitate the development of effective strategies that enable organisations to 
overcome new challenges. In this study, the analysis was conducted based on the 
theoretical principles in this model. 

The 5S practice can be done through implementation for quality improvement 
(Sorooshian et al., 2012; Puttapalli, 2014). Ab Rahman et al. (2010) reported that 5S 
practice through auditing process is seen as an effective technique that can improve  
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housekeeping, environmental performance, health and safety standards in their 
workplace. As supported by Ablanedo-Rosas et al. (2010), the 5S practice plays an 
important role facilitating the basis for advanced quality and continuous improvement of 
all activities and operations; the design of processes to track, measure and evaluate the 
implementation. As Kumar and Kumar (2012) confirmed that 5S is an effective tool for 
the implementation emphasising on the benefits to improve productivity and reduce both 
waste and lead time by using the P-D-C-A cycle approach. The 5S practice is a technique 
that can improve housekeeping, environmental performance and safety standards in a 
systematic way to maintain quality environment in an organisation effectively. Then, in 
this study 5S practice is a solution as an effective tool for improvement to solve the 
problems, which are caused by the messy environment, for enhancement of human 
capability and productivity and also to save more money. 

From a previous study on environmental hazards in the Thai housing of elderly 
people, a main problem was cluttering of areas such as hallways causing obstructions and 
in rooms where it restricted movement, access to appliances and clearance of the  
floor (Putthinoi and Chakpitak, 2011). In addition, Thai style houses do not  
typically have storerooms, things are stored in free spaces (Bestroomstyle, 2011).  
From this reason, accumulation of household items is common around the Thai house  
and becomes a hazard risk factor for falling. Assessment and modification of housing is 
needed to increase the environmental accessibility and remove architectural barriers to 
independence and safety. This process can often be cost-effective depending on the 
environment or structure and the specific needs of each individual. Management of 
unnecessary items in elderly’s homes is essential; this management can reduce fall  
hazard risk with low budget. Risk assessment may lead to risk management. Risk 
management deals with a broader evaluation of the results of the risk assessment. 5S is a 
tool of the management that can create an environment which is comfortable, clean and 
safe in the organisation (Moulding, 2010). In this study, 5S is a tool in part of quality 
improvement. 

Furthermore, the assessment is impact to manage the accumulation of household 
items on the health and safety of the elderly. This study aimed to develop a new 
assessment model by proposing a process reference model for quality management. 
Therefore, it is essential to systematically reduce the risk from accumulated of cluttered 
household items. This paper provides a reference process model of the proposed risk 
assessment method based on the elderly life style. 

3 Methods and methodology 

This ELTM model was developed to provide a risk assessment method on unnecessary 
items in elderly’s house. The assessment model in Figure 1 is the proposed the ELTM 
model of risk assessment method on management the cluttered items in elderly’s houses. 
The construction of a reference model method of this process reference model was 
carried out according to Blecken et al. (2009) in five steps, identification, lifestyle task 
development, verification and validation, process task maturity level and application in 
practice as presented in Figure 1. 
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Figure 1 The development method of the ELTM model 
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The research described in this paper mainly focused on home environmental risk of 
falling in elderly. The first step aimed to identify the home environment risk by using an 
expert panel. A multi-disciplinary team consisted of three experts from other areas, 
geriatrics, housing and environment and community. They were qualified participants in 
this study through experience in this area for at least five years. Scope of identification 
was under main three keywords, home environmental risk, elderly and falling. 

The second step was to investigate the elderly’s lifestyle in their house. The 
investigation included literature reviews, review and synthesis of knowledge of Thai 
older people from 2001 to 2007 (Vitchavut et al., 2010), situation of the Thai elderly 
2009 (Chuharas et al., 2009) and situation of the Thai elderly 2010 (Chunharas, 2012). 
Nine activities of elderly lifestyles were identified according to the literature reviews. 
The proposed elderly lifestyle tasks were validated within a focus group. The focus group 
was conducted for validation of propose tasks by six members because this method is 
constructed for subjects who have homogenous characteristics (Krueger, 2002). The six 
members included three experts and three elders. The elders were selected from each of 
three age ranges: 60–65, 66–70, over 70 years. The inclusion criteria of selecting the 
elderly were retirement, householder, owner and living in their house and taking the 
management role in the house. However, identification of activity is determined similar 
the general basic activity of their daily life in the house. 

The third step of the design process focused on verification and validation. This step 
was conducted by the all day, in-home observation of the elderly’s lifestyle behaviour in 
the real situation of Tha Sala community. This observation was carried out to check the 
tasks of person’s lifestyle to ensure that the developed model was correct and accurate for 
all possible conditions. 
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The fourth step comprised the process outcomes requirement. The requirement is 
considered a potential outcome for the processes of each task. The outcome process was 
written according to each life style task in house of the elderly under the concept of the 
capability maturity model (CMM/CMMI framework) (Paulk et al., 1993; CMMI Product 
Team, 2010). The process outcome of elderly life style was developed into a 
documentation form by the expert panel. The experts were interviewed in order to 
analyse quality and performance needs. Then, the experts identified relevant processes 
and basic practices with respect to the identified quality and performance needs. 

The fifth step consisted of the use of examples to explain the application and use of 
our approach of this ELTM model. The municipality was the area to test the application 
of this particular reference model. The reference model was an assessment evaluation at 
houses of the elderly in the Sri Bua Ngern Village of the Tha Sala municipality in Chiang 
Mai, Thailand. This village has 71 households of elderly residents according to the 
elderly living allowance database system for the year of 2012. The selection criteria for 
the houses of elderly residents were the same as indicated above. Thirty five houses of 
the elderly who met the criteria were evaluated by using the elderly risky tasks reference 
model. The risky housing environment was improved using 5S techniques. The 5S audit 
checklist is developed in grounding all 5S requirements and practices in the elderly house 
for self-evaluation by the elderly as internal audit. Validity of the task of 5S checklist is 
conducted by DEPHD of Tha Sala municipality. The comments and feedback given were 
very useful in enhancing, rectifying and improving the 5S checklist. 

Figure 2 Implementing 5S with P-D-C-A cycle 

Do 
Check 

Implementation of 5S 
activities according to the 
plan step 

Plan 
• Evaluate initial situation 
• Define the 5S work area boundaries 
• Determine 5S targets and activities 
• Decide on 5S colour-coding and 

signage standards 
• Prepare for sorting, simplifying, 

sweeping, sanitising and self 
discipline

• Evaluate current 5S 
level of achievement 

• Document current 
situation 

Act 
• Conclusion and 

improvement 
• Determine new 

improvement goals 
and action steps 

Do Check 

Act Plan 

 

This 5S practice is generally a technique to eliminate hazards and waste in the house and 
create a safer, cleaner and healthier environment. Five households of the elderly agreed to 
participate in the 5S implementation. These participants covered all family and house 
characteristics; nuclear family, extended family with grandparents, extended family with 
grandparents and unrelated individuals. Podhisita (2011) and Mahaarcha and 
Kittisuksathit (2009) reported on the nature of the family and household in Thailand. The 
case studies used in this research represent an initial step to a larger investigation. These 
case studies can provide an important opportunity to develop the evaluation questions, 
measures, design and analytical strategy for a possible larger study. It is particularly 
useful since there is some considerable uncertainty about processes, goals and results to 
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be achieved due to the initial state of research (GAO – United States General Accounting 
Office, 1990). Thus, for this evaluation, a case study design was used for 
experimentation. The improvement activity was conducted under the 5S activities.5S 
management fit the requirements of daily living in houses of the elderly very well 
according to theoretical reviews. The PDCA (plan, do, check, act), or ‘Deming cycle’, of 
implementing 5S is an integral part of process management. This is a never-ending 
activity and has to follow a process approach (Figure 2). 

In order to start implementation of 5S, each phase must be thoroughly analysed and 
addressed using the P-D-C-A cycle approach. The implementation plan can improve the 
process activity tasks to reach an increased maturity level. The finishing implemented 
houses of the 5S process were evaluated for outcome by the elderly risky tasks reference 
model. 

4 Results and finding 

The first step aimed to identify the home environment risk of falling in the elderly. 
Experts classified the home environment risk into three levels; high, medium and low. 
The medium risk from unnecessary items within the elderly’s house was identified by 
this study. First, nine typical elderly tasks were identified. Then validations by focus 
group identify six main life style activities. In addition, task seven is a quality audit. The 
seven tasks are presented in Figure 3. 

Figure 3 Seven tasks of elderly life style 
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The figure shows the process as it is known within the elderly who live in the house. The 
living activity process starts with getting up in the bedroom. The details of each analysed 
task pertaining to basic activity of daily living of the elderly are presented in Table 1. 
Table 1 The seven tasks of elderly lifestyle 

 Task Place Detail 

1 Getting 
up/sleeping 

Bedroom Getting up from bed in the morning and going to sleep 
including other activities in bedroom i.e., grooming 
dressing 

2 Self-care Bathroom/toilet Showering or bathing, washing face, brushing teeth and 
using the toilet 

3 Cooking/ 
eating 

Kitchen/eating 
area 

• Preparing for cooking, cooking, washing and storing 

• Setting table ,eating, feeding oneself 
4 Home 

maintenance 
Floors/ 

connecting areas 
Sweeping, cleaning, mopping and waste management 
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Table 1 The seven tasks of elderly lifestyle (continued) 

 Task Place Detail 

5 Leisure Living area Sitting leisurely, relaxing, reading print media, listening 
to audio media, table top games and watching television , 
playing with children including other activities in living 
area 

6 Laundry Laundry area Folding or hanging clothes, putting clothes in washer, 
washing clothes by hand, drying clothes in the air and 
ironing 

7 Quality 
assurance 

-- Covering internal quality assurance and external quality 
assurance of elderly lifestyles tasks 

These processes involve the typical activities of the elderly residents in this community. 
The results were validated in a second step through the all-day behavioural observation. 
The main objective of this validation was to evaluate the life style task of the elderly to 
develop the first version of the model. The result was a first version of the process model. 
The process outcomes of elderly life styles of the six studied tasks were categorised using 
the elderly lifestyle task maturity levels as indicated in Table 2. 
Table 2 Description of the elderly lifestyle task by the maturity level 

 Task Level Process outcome 

1 Getting 
up/sleeping 

0 Cluttered home management process areas are not satisfactory, 
incomplete process 

2 Self-care 1 • Do cleaning and maintenance in each of the tasks 

• Do, but no systematic procedure, satisfies the specific goals 
of the process area 

3 Cooking/ 
eating 

Initial 

4 Home 
maintenance

2 Have action plan and schedule for clutter management and act 
accordingly Managed 

5 Leisure 3 • Have action plan for each of the tasks for management of 
home clutter 

• Evaluate the cluttered home environment for goal 
achievement, problems are dealt with using a defined PDCA 
timeline 

• Have action plan to improve the cluttered home environment 
for more efficiency 

• Process improvements for the cluttered home management 
may be initialled to focus on implementing for best practices 

6 Laundry Defined 
/PDCA 

  4 • Sets quantitative and quality goals for control of cluttered 
home according to each task 

• Productivity and quality are measured for important process 
activities 

• Have indicator to manage the cluttered home environment 

• Indicator analysis for improvement 

  Quantitatively 
managed/ 

measurement 

 



   

 

   

   
 

   

   

 

   

   360 N. Chakpitak et al.    
 

    
 
 

   

   
 

   

   

 

   

       
 

Table 2 Description of the elderly lifestyle task by the maturity level (continued) 

 Task Level Process outcome 

  5 • Have conclusion and analysis of process outcome 

• Have to use experience about the cluttered home 
environment management to improve the management for 
more efficacy and efficiency 

• Have to apply principle of 5S (environment management) to 
improve the cluttered home management for more 
continuous process improvement 

Optimisation 
and innovation 

7 Quality 
assurance 

0 No cluttered home management process 

  1 • Have to understand all guidelines about quality assurance 
improvement of the cluttered home management 

• Have to do quality assurance processes implementation 
Initial 

  2 • Have to manage the audit process concerning the cluttered 
home 

• Report QA plan and measurement of all six tasks 
Managed 

  3 • Process improvements may be initiated based on QA 
findings/recommendations 

• Consolidation and reporting of QA results at process 
completion 

• Beginning to focus on implementing best practices 

Defined 

  4 • Adequate quantitative visibility including identifying 
improvements 

• Changes are implemented to improve the quality of 
processes 

Quantitatively 
managed/ 

measurement 

  5 • Focused on continuous quality improvement by quantitative 
feedback 

• Able to identify weaknesses and the means to strengthen the 
processes 

Optimisation 
and innovation 

Maturity models are widely used in process improvement of the ELTM model. Process 
outcome of the elderly lifestyle tasks are defined in five levels of process maturity. A key 
decision in building a maturity level is the underlying quality model of the CMM/CMMI 
framework of the Software Engineering Institute (SEI) (CMMI Product Team, 2010). 
Task performance at level 1 does not support processes in any significant way and is 
immature. Level 5 of task performance is completely mature and has mastered the use of 
the processes. 

Tha Sala municipality in Chiang Mai, Thailand was the site of the case studies to 
investigate and develop the ELTM model of risk assessment method for unnecessary 
items in elderly’s house. Thirty-five households were investigated to test this process 
reference model. 
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Table 3 Demographic data of households of the elderly in Sri Bua Ngern Village 

I Elderly houses No. houses (N = 35) (%) percent 

1 House characteristic   
 One story 16 45.72 

Two stories 18 51.43 
Single story high raised basement 1 2.85 

2 House’s age (y)   
 1–10 9 25.72 

11–20 12 34.28 
21–30 11 31.43 
31–40 3 8.57 

II Elderly persons No. elderly (N = 46) (%) percent 

1 Sex   
 Male 16 34.78 

Female 30 65.22 
2 Age (year)   
 60–70 19 41.30 

71–80 20 43.48 
81–90 7 15.22 

Figure 4 The task process maturity level of the elderly households in Sri Bua Ngern Village  
(see online version for colours) 
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The ELTM model was used to evaluate in the community of 35 elderly households 
(Figure 4). A large part of elderly households in this community were between level 0–1, 
according to the application scale of the CMM. The lowest average score was 0.03 in task 
7 (quality assurance) whereas the highest average score (1.00) was in task 2 (self-care). 
The average score of total all seven tasks was 0.37. 

These community elderly households were at a low level in task process and not 
mature enough to realise the need to build a process construction covering all processes 
in undertaking basic household maintenance. They needed a methodology to help them 
build process structure to be able to easily manage and measure processes and promptly 
identify the need for change in this environment. These elderly were not in a condition to 
routinely improve their processes so that they could be sufficiently adaptable. They 
needed to develop organised and documented processes and to understand how 
management and support activities could be used for uncluttering households. 

If organisations wish to achieve improvement, they need to use appropriate selection 
of quality tools and techniques. 5S is a methodology for creating and maintaining an 
organised, clean, safe and high performing in a better environment. It is a tool to improve 
efficiency and quality for maturity. Five households of the elderly from 35 households 
responded to participate in the improvement of their environment task process with 5S 
Management as shown in Table 4. 
Table 4 Characteristic of five case-study houses 

Case 
study Family structure No. older 

people 
Type of 
housing House’s age 

House 1 Extended family with adults 2 Two stories 14 years 
House 2 Unrelated individuals 1 Two stories 33 years 
House 3 Extended family with 

grandparents 
3 One story 27 years 

House 4 Nuclear family 2 One story 20 years 
House 5 Unrelated individuals 1 Two stories 21 years 

Table 5 Pre and post of 5S implementation outcome in five case studies 

Task Detail 
House 1 House 2 House 3 House 4  House 5 
Pre Post Pre Post Pre Post Pre Post  Pre Post 

1 Bedroom            
1.1 Cleanness, 

orderliness and 
neatness of room 

Yes Yes No Yes No Yes Yes Yes  No Yes 

1.2 Appropriate bed 
height and width  

Yes Yes Yes Yes Yes Yes Yes Yes  Yes Yes 

1.3 Bed placement, easy 
to go to bed 

No Yes No No Yes Yes No Yes  No Yes 

1.4 Blanket, bed sheet 
and pillow case are 
clean 

No Yes No Yes No Yes No Yes  No Yes 
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Table 5 Pre and post of 5S implementation outcome in five case studies (continued) 

Task Detail 
House 1 House 2 House 3 House 4  House 5 

Pre Post Pre Post Pre Post Pre Post  Pre Post 

2 Bathroom/toilet            

 2.1 Organise the items 
placed along the 
corridor to the 
bathroom 

Yes Yes Yes Yes Yes Yes No Yes  Yes Yes 

2.2 Have clear schedule 
of cleaning 

Yes Yes No Yes Yes Yes No Yes  No Yes 

2.3 Clean, odourless, dry 
and unstained or 
undamaged floor 

No Yes Yes yes Yes Yes Yes Yes  No Yes 

2.4 Equipment in ready-
to-use condition 

Yes Yes Yes Yes Yes Yes Yes Yes  Yes Yes 

3 Kitchen/eating area            

 3.1 Clean and dry floor, 
free from food waste 

Yes Yes No Yes No Yes Yes Yes  No Yes 

 3.2 All appliances are in 
clean, hygienic 
condition 

Yes Yes No Yes Yes Yes No Yes  No Yes 

 3.3 Adequate lighting, 
kitchen accessories 
not in a state of 
disrepair 

Yes Yes Yes Yes Yes Yes No Yes  Yes Yes 

 3.4 Fuel gas cylinders 
stored in a safe 
place, regularly 
checked 

No Yes No Yes No Yes No Yes  No Yes 

4 Floors/connecting 
area/storage 

           

 4.1 Items neatly stored 
inside cabinets 

Yes Yes No Yes Yes Yes No Yes  No No 

 4.2 Items labelled and 
categorised. Warning 
signs used for fall 
risk areas 

No Yes No Yes No No No No  No Yes 

 4.3 All areas are clean 
with no dust, 
unobstructed walk 
ways 

Yes Yes No Yes Yes Yes No Yes  No Yes 

 4.4 Have clear schedule 
of cleaning 

No Yes No Yes No Yes No Yes  No Yes 
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Table 5 Pre and post of 5S implementation outcome in five case studies (continued) 

Task Detail 
House 1 House 2 House 3 House 4  House 5 

Pre Post Pre Post Pre Post Pre Post  Pre Post 

5 Living area            
 5.1 Location of seat 

comfortable and 
convenient to use 

Yes Yes No Yes Yes Yes No Yes  No Yes 

 5.2 Cleanness and 
neatness of furniture 

Yes Yes No No Yes Yes No Yes  No Yes 

 5.3 No damaged 
furniture remaining 
in area  

Yes Yes Yes Yes Yes Yes No Yes  Yes Yes 

 5.4 Items in this area are 
well organised 

No Yes No Yes No Yes No Yes  No Yes 

6 Laundry area            
 6.1 Location of this area 

comfortable and 
convenient to use  

Yes Yes Yes Yes Yes Yes No No  No No 

 6.2 Clean and dry floor Yes Yes No Yes Yes Yes Yes Yes  No Yes 
 6.3 All appliance and 

equipment in ready-
to-use condition 

Yes Yes No Yes No Yes No Yes  No Yes 

 6.4 Items labelled and 
categorised 

No Yes No Yes No Yes No Yes  No Yes 

Through 5S audit, it enabled each house to identify the potential level of quality 
improvement and at the same time could analyse their ability and weakness of each task 
of elderly lifestyles. After finishing this implementation, reevaluation was done by 
experts to check an outcome of these activities as shown in Table 5. 

The result from Table 5 indicates that the 5S implementation at 5 case studies in six 
areas can improve unnecessary items in the houses. Based on the result, only Home 1 
could improve all of six tasks whereas other homes needed to improve an infrastructure 
of their houses such as relocation and buy new cabinets for storage items. 

Figure 5 indicates an increase in the process activity tasks of maturity level in the 
ELTM model by comparing the level before and after the implementation of 5S activity 
in pre and post. Task 1 to task 6 can improve from range of the average level 0.40–1.20 
to level 3.00. In level 3, each task of elderly life styles had continuous improvement by 
way of having the risk assessment of the cluttered home environment for goal 
achievement with using a PDCA of implementing 5S. That means this activity can 
enhance the process improvements to manage unnecessary household items for more 
maturity. However, the maturity level is not completely up to level 5. It still needs to 
improve the development process by increasing the maturity level up to level 5. In task 7 
(quality assurance), it was increased to level 2. It is the audit quality process of 5S 
implementation to manage this task process. With an aim to improve quality management 
for more maturity of quality assurance, it needs to develop an external audit to evaluate 
the quality outcome and establish a benchmarking system. 
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Figure 5 The task process maturity level of the elderly household in Sri Bua Ngern Village  
(see online version for colours) 

 

5 Discussion 

In Thailand, rapid demographic transition is moving towards an ageing society 
(Prasartkul, 2013). The healthy living conditions of the elderly homes should support an 
active ageing, safe and independent in the long term. It is a preventative strategy to 
promote quality of life and reduce healthcare cost. Each year, elders fall at home are a 
cause of serious injury, disability and death (National Center for Injury Prevention and 
Control, 2014). Falls are often due to hazards of housing environment. Home 
environment should facilitate the elderly to perform their daily activities safely and 
independently. 

The study aimed to present the ELTM model on elderly’s lifestyle for management of 
the cluttered home which cause risk for falling in the elderly. This model is composed of 
the process task of elderly’s lifestyle and a maturity level assessment of their 
management of the cluttered process task. The process reference models are the  
well-concept in the business world (Al-Khiaty and Ahmed, 2013) and help accomplish 
the management of risk and risk prevention in software engineering using quality and 
performance measures throughout all processes (Miler, 2005). It drives greater value and 
benefits as similar way in risk management in the housing environment context. The 
value is an integrated set of methods for assessing for increasing quality and productivity 
as a new solution for continuous improvement. 

The ELTM model in provide a framework for direct improvement actions and can be 
evaluated by using risk assessment method of maturity level of the seven tasks. It is a 
system of more efficient home environment management for ageing society. The tasks of 
elderly lifestyle are according to the study of Lök and Akin (2013) report that high 
numbers of problems were in bathroom/restroom, kitchen and bedroom. In general, 
process reference model is used to contribute the strategic objectives and the management 
of quality in order to gain competitive advantage in business (Al-Khiaty and Ahmed, 
2013; Estampe, 2013; Reicher et al., 2013). These provide a conceptual framework for 
managing the process of system systematically, deriving improvement actions from 
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customer expectations and strategic decisions for industry sector. Thus, the Task process 
reference model on elderly’s lifestyle is built based on deep in housing of the elderly in 
community contexts. Aiming at improving the elderly life style performance is good 
strategy through the application of process reference model from industry world to 
community world. 

The ELTM model enables to identify the process capability and based on the resulted 
maturity level assessment leading to quality improvement. It can expect an enhancement 
of the process by identifying this process strength, weakness and risk and preventing. 
Task of activity of elderly in the house need to evaluate its capabilities and limitations is 
be able to improve into more maturity level from level one to level five. This process 
assessment model under the application of the CMM allows the elderly residents to 
evaluate its current situation of process performance. Assessment of performance is a 
virtual evidence to analyse the weakness for determining what areas or activities are the 
weak points and need to be addressed. The CMM allows an organisation to evaluate its 
software development processes (CMMI Product Team, 2010). In software product 
quality, the maturity models are used in assessing the quality of software products to 
achieve the next level of maturity for continuous improvement (Al-Qutaish, 2011). 
Having known the current maturity level helps the elderly residents understand the strong 
or weak point of their environment for improving to reach the next higher level. 

In the routine work to evaluation of a home environment is a system of care under 
home healthcare service provided by occupational therapists, physical therapists, speech 
language pathologists, home health aides, nurses and medical social workers (Carter  
et al., 1997; Cumming et al., 2001; Lök and Akin, 2013). Fall-risk screening test is 
analysed a predictor of hazard to improve function and live with greater independence 
(Tromp et al., 2001). Thus, interventions from various service providers to promote 
safety that patients will sometimes choose to act in ways that are inconsistent and  
non-systematic may not result in desired outcomes. This proposing of process reference 
is a deploying new strategy relating to improve which basically concerns of their own 
elderly performance to manage the cluttered house in process areas. The healthcare 
professional should be take role as external auditor to monitor the elderly performance 
for sustainable. 

A key finding of low maturity level (average of all tasks in 0.37) means that immature 
the elderly lifestyle task with low quality and fails sustainable results. The maturity level 
in the elderly risky lifestyle task is an increase by using 5S practice as the solution. 
According to Ab Rahman et al. (2010) and Kumar and Kumar (2012) revealed that 5S as 
an effective practice that can improve housekeeping, environmental performance, health 
and safety standards of environment. This task process reference model on elderly’s 
lifestyle can enhance the safety management in the elderly as internal audit. Thus, the 
elderly evaluate their own ability of cluttered home management in each lifestyle Task. 
This is lead to improve more maturity. After establishing the critical processes for 
improvements, specific improvement actions must be defined. In the future, external 
audit from third party should be developed as a process of continuously measuring 
system which will help the elderly take action to improve its performance. However, it 
should be noted that the processes of elderly lifestyle just proposed can also be used to 
devise a system of performance measures. 
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6 Conclusions 

In this paper proposed the ELTM model on elderly’s lifestyle and risk assessment method 
for cluttered home of the elderly in northern Thailand. The value of these results is for 
deploying strategy related to continuous improvement actions according to maturity 
level. The findings make several contributions. 

This ELTM model was developed to provide a framework for directing improved 
action in managing clutter according to the seven tasks in the basic lifestyle of the 
elderly. Evaluation scales of maturity level were used to investigate the process for tasks 
in the elderly’s lifestyle and present an opportunity for the elderly to measure and 
improve their action in cluttered home management. The audit process by 5S 
implementation (including internal or external audit) is a mechanism that supports the 
maturity in the ELTM model. The effective practice of 5S implementation can enhance 
the management of clutter and increases the maturity level for the process of tasks in the 
elderly’s lifestyle. 

Implementation of the ELTM model has helped to map out a framework for the 
elderly to manage environmental hazards caused by clutter in their home; and using the 
risk assessment method of maturity level leads to improvements and direct action in 
eliminating the risk of falling. This action supports Thailand’s ageing society. 

The limitation of this research is that it does not cover all Thai community contexts. 
The process reference analysis is conducted in context of the real community of the 
elderly in northern Thailand. It should provide a proven solution that is suitable for the 
Thai community as a whole for future research. 

Acknowledgements 

We are grateful to the Graduate School, Chiang Mai University for partial funding of this 
research. Express special thanks to Dr. Robert J. McGovern for providing valuable 
suggestions that improve my paper. 

References 
Ab Rahman, M.Z., Khamis, N.K., Zain, R.M., Deros, B.M. and Wan Mahmood, W.H. (2010) 

American Journal of Applied Sciences, Vol. 7, No. 8, pp.1182–1189. 
Ablanedo-Rosas, J.H., Alidaee, B., Moreno, J.C. and Urbina, J. (2010) ‘Quality improvement 

supported by the 5S, an empirical case study of Mexican organisations’, International Journal 
of Production Research, Vol. 48, No. 23, pp.7063–7087. 

Al-Khiaty, M.A. and Ahmed, M. (2013) ‘Automatic reference models development: a framework’, 
The International Journal of Soft Computing and Software Engineering (JSCSE), Vol. 3,  
No. 3, Special Issue, pp.98–106. 

Al-Qutaish, R.E. (2011) ‘A maturity model of software product quality’, Journal of Research and 
Practice in Information Technology, Vol. 43, No. 4, pp.307–327. 

Altekar, R.V. (2005) Supply Chain Management: Concepts and Case, Prentice Hall, India. 
American Productivity & Quality Center (APQC) (2013) Process Classification Framework (PCF) 

[online] http://www.apqc.org/process-classification-framework (accessed 4 December 2013). 
Bestroomstyle (2011) Importance of Storeroom [online] http://www.bestroomstyle.com/ (accessed 

12 December 2013). 



   

 

   

   
 

   

   

 

   

   368 N. Chakpitak et al.    
 

    
 
 

   

   
 

   

   

 

   

       
 

Blashka, S.E. (2011) Using Process Frameworks and Reference Models to Get Real Work Done, 
The American Productivity & Quality Center, USA. 

Blecken, A., Sloane, PFE., Dangelmaier, HW. and Hellingrath, B. (2009) A Reference Task Model 
for Supply Processes of Humanitarian Organization, Paderborn University, Germany. 

Cannon, R. (2002) ‘EUM: the collision of telephony and DNS policy’, in Cranor, L.F. and 
Greenstein, S. (Eds.): Communications Policy and Information Technology Promises, 
Problems, Prospects, The MIT Press, USA. 

Carter, SE., Campbell, EM., Sanson-Fisher RW, Redman, S. and Gillepie WJ. (1997) 
‘Environmental hazards in the homes of older people’, Age and Ageing, Vol. 26, pp.195–202. 

Centers for Disease Control and Prevention (2013) Healthy Places Terminology [online] 
http://www.cdc.gov/healthyplaces/terminology.htm (accessed 4 December 2013). 

Chuharas, S., Darikarniert, L., Kaewke, W., Thabachai, C., Ruangsiri, S. and Aussawakaewfa, N. 
(2009) Situation of the Thai Elderly 2009, Foundation of Thai Gerontology Research and 
Development Institute, Bangkok. 

Chunharas, S. (2012) Situation of the Thai Elderly 2010, Foundation of Thai Gerontology Research 
and Development Institute, Bangkok. 

CMMI Product Team (2010) CMMI® for Development, Version 1.3: Improving Processes for 
Developing Better Products and Services, Software Engineering Process Management 
Program, Carnegie Mellon University, USA. 

Cover, R. (2001) Petrotechnical Open Software Corporation (POSC) XML Related Projects 
[online] http://xml.coverpages.org/posc.html (accessed 5 December 2013). 

Cumming, R.G., Thomas, M., Szonyi, G., Frampton, G., Salkeld, G. and Clemson, L. (2001) 
‘Adherence to occupational therapist recommendations for home modifications for falls 
prevention’, The American Journal of Occupational Therapy, Vol. 55, No. 6, pp.641–648. 

Estampe, D., Lamouri, S., Paris, J. and Brahim-Djelloul, S. (2013) ‘A framework for analyzing 
supply chain performance evaluation models’, Int. J. Production Economics, Vol. 142, No. 2, 
pp.247–258. 

Frick, N. and Schubert, P. (2011) ‘A maturity model for B2B integration (BIMM)’, Proceedings of 
24th Bled eConference eFuture: Creating Solutions for the Individual, Organisations and 
Society, 12–15 June, Bled, Slovenia. 

GAO – United States General Accounting Office (1990) Case Study Evaluations, Technical Report 
GAO/PEMD-91-10.1.9, Program Evaluation and Methodology Division. 

Georgise, F.B., Thoben, K.D. and Seifert, M. (2014) ‘Identify the characteristics of the supply 
chain processes in developing country: a manufacturing industry perspective’, WSEAS 
Transactions on Business and Economics, Vol. 11, pp.12–31. 

Hauck, J.C.R., Wangenheim, C.G., Caffery, F.M. and Buglione, L. (2011) Proposing an ISO/IEC 
15504-2 Compliant Method for Process Capability/Maturity Models Customization, in 
Caivano, D. et al. (Eds.), pp.44–58, PROFES 2011, LNCS 6759, Springer-Verlag Berlin 
Heidelberg 

ISO/IEC 15504-2 (2003) Software Engineering – Process Assessment – Part 2: Performing An 
Assessment, ISO Office, Geneva, Switzerland. 

Krueger, R. (2002) Designing and Conduction Focus Group Interviews, University of Minnesota, 
St. Paul. 

Kumar, K. and Kumar, S. (2012) ‘Steps for implementation of 5S’, International Journal of 
Management, IT and Engineering, Vol. 2, No. 6, pp.402–416. 

Lök, N. and Akin, B. ( 2013) ‘Domestic environmental risk factors associated with falling in 
elderly’, Iranian J Publ Health, Vol. 42, No. 2, pp.120–128. 

Loon, H.V. (2004) Process Assessment and ISO/IEC 15504: A Reference Book, Springer Science + 
Business Media, Inc, New York. 



   

 

   

   
 

   

   

 

   

    Task process reference model on elderly’s lifestyle for cluttered homes 369    
 

    
 
 

   

   
 

   

   

 

   

       
 

Lord, S.R., Menx, H.B. and Sherrington, C. (2006) ‘Home environment risk factors for falls in 
older people and the efficacy of home modifications’, Age and Ageing, Vol. 35, No. 2,  
pp.55–59. 

Madachy, R.J. (2008) Software Process Dynamics, John Wiley & Sons, Inc., Hoboken, New 
Jersey. 

Mahaarcha, W. and Kittisuksathit, S. (2009) ‘Impact of family structure, parental migration, and 
parental divorce on an adolescent’s educational enrollment: evidence from a longitudinal 
study in Kanchanaburi Province, Thailand’, Journal of Population and Social Studies, Vol. 18, 
No. 1, pp.2–22. 

McLean, D. and Lord, S. (1996) ‘Falling in older people at home: transfer limitations and 
environmental risk factors’, Australian Occupational Therapy Journal, Vol. 43, No. 1,  
pp.13–18. 

Miler, J. (2005) ‘A service-oriented approach to the identification of IT risk’, Proceedings of the 
1st IEEE International Conference on Technologies for Homeland Security and Safety 
TEHOSS’2005, 28–30 September, Gdansk, Poland. 

Moulding, E. (2010) 5s: A Visual Control System for the Workplace, Author House TM UK Ltd., 
UK. 

National Center for Injury Prevention and Control (2014) Check for Safety: A Home Fall 
Prevention Checklist for Older Adults [online] http://www.cdc.gov/ncipc/pub-
res/toolkit/checklistforsafety.htm (accessed 13 April 2014). 

Paulk, M.C., Curtis, B., Chrissis, M.B. and Weber, C.V. (1993) Capability Maturity Model SM for 
Software, Version 1.1, Software Engineering Institute, Carnegie Mellon University. 
Pittsburgh, Pennsylvania. 

Phelps, T. (2006) ‘SCOR and benefits of using process reference models’, Proceedings of the 2006 
Supply Chain International Conference, Taipei, Taiwan. 

Podhisita, C. (2011) ‘Thai family and household changes: what we don’t know?’, in Punpuing, S. 
and Sanpuwan, M. (Eds.): Thailand Population in Transition: A Turning Point for Thai 
Society, Institute for Population and Social Research, Mahidol University, Thailand. 

Prasartkul, P. (2013) ‘Population aging and health: a case study of Thailand’, Proceedings of the 
Royal Golden Jubiee Ph.D Program Congress XIV: Basic Research for Sustainable 
Development, 5 April, Chonburi, Thailand. 

Puttapalli, A.K. (2014) ‘The 5 ‘s’ concept: a strategy for continuous improvement in Rasrtia Ispath 
Nigum Limiited, Visakhapatnam’, Abhinav International Monthly Refereed Journal of 
Research in Management & Technology, Vol. 3, No. 4, pp.1–6. 

Putthinoi, S. and Chakpitak, N. (2011) ‘Environmental hazards in the housing of older people from 
the academic staff of AMS, CMU’, Proceedings of the 11 the Annual SEAAIR Conference, 
University Social responsibility Pathways to Excellence, 2–4 November, Chiang Mai, 
Thailand. 

Reicher, A., Otto, B. and Österle, H. (2013) ‘A reference process model for master data 
management’, Proceedings of 11th International Conference on Wirtschaftsinformatik,  
27 February to 1 March, Leipzig, Germany. 

Röglinger, M., Pöppelbuß, J. and Becker, J. (2012) ‘Maturity models in business process 
management’, Business Process Management Journal, Vol. 18, No. 2, pp.2–18. 

Sorooshian, S., Salimi, M., Bavani, S. and Aminattaheri, H. (2012) ‘Case report: experience of 5S 
implementation’, Journal of Applied Sciences Research, Vol. 8, No. 7, pp.3855–3859. 

The National Commission on the Elderly (2009) The 2nd National Plan on the Elderly  
(2002–2021), 1st revised of 2009, The Ministry of Social Development and Human Security 
Thailand, Bangkok. 



   

 

   

   
 

   

   

 

   

   370 N. Chakpitak et al.    
 

    
 
 

   

   
 

   

   

 

   

       
 

Todd, C., Ballinger, C. and Whitehead, S. (2007) Reviews of Socio-Demographic Factors Related 
to Falls and Environmental Interventions to Prevent Falls Amongst Older People Living in the 
Community [online] http://www.who.int/ageing/projects//(accessed 4 December 2013). 

Tromp, A.M., Pluijm, S.M.F., Smit, J.H., Deeg, D.J.H. Bouter, L.M. and Lips, L.M. (2001)  
‘Fall-risk screening test: a prospective study on predictors for falls in community-dwelling 
elderly’, Journal of Clinical Epidemiology, Vol. 54, pp.837–844. 

Vavillis, S., Petković, M. and Zannone, N. (2014) ‘A reference model for reputation systems’, 
Decision Support System, Vol. 61, pp.147–154. 

Vitchavut , C., Chayovan, N., Vongchai, U., Prakong, I. and Thammawat, N. (2010) Review and 
Synthesis Knowledge of Thai Older People from 2001 to 2007, Foundation of Thai 
Gerontology Research and Development institute (TGRI), Bangkok. 

Zapp, M., Forster, C., Verl, A. and Bauernhansl, T. (2012) ‘A reference model for collaborative 
capacity planning between automotive and semiconductor industry’, Procedia CIRP 3, 
pp.155–160. 


