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Abstract

Background	 With the rapid aging of rural populations, senior houses play an increasingly important 
role in delivering semi-independent care. However, many lack structured service systems, resulting 
in unmet user needs. This study aims to explore how universal design (UD) theory can inform the 
development of a service design guideline, focusing on the context of rural senior houses in Anhui, China, 
in order to address these gaps that support safe, accessible, and dignified living environments for elderly 
users.
Methods	 The study employed a mixed-method approach. First, 20 service elements relevant to 
daily life in rural senior houses were identified through service blueprinting and literature review. These 
were then evaluated through expert consultation using the Content Validity Ratio (CVR) method and 
mapped against the seven universal design principles (P1–P7). To assess user perception and to prioritize 
service improvement, a Kano model-based questionnaire was conducted among residents and caregivers. 
The findings were analyzed to categorize service attributes and to guide practical recommendations for 
design enhancement. 
Results	 The integration of the Kano model with CVR evaluation revealed significant differences 
in how users perceive various service elements. Several “Must-be” and “One-dimensional” attributes 
emerged, indicating essential baseline services versus optional offerings. The mapping with UD principles 
highlighted priority areas where accessibility and usability could be improved. Findings suggest that 
strategic alignment of UD with service design enables more dignified, effective care delivery in rural 
settings and supports informed decision-making for resource-limited senior house operators. 
Conclusions	 This research bridges universal design methods with practical elderly care needs, 
contextualized within rural senior houses in Anhui, China, and offers an exploratory guideline derived 
from a limited case study. The study helps providers to prioritize interventions under limited resources 
and to improve the overall service experience. Future studies should focus on validation through long-
term field testing and explore interdisciplinary and technological enhancements.
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1. Research background

In East Asia, the issue of aging is becoming increasingly severe, exerting a profound impact 
on social and economic development (National Bureau of Statistics of China, 2021). As the 
pressure on elderly care continues to grow, traditional elderly care models such as home care 
and nursing homes are gradually failing to meet the rising demands (Zhang et al., 2006). 
Amid efforts to explore and innovate new elderly care models, the Senior House concept has 
emerged. Senior Houses have long been adopted in Western and some Asian nations (such as 
Japan and Korea). Broadly defined, they refer to facilities providing accommodation, care, 
and services for older adults, aiming to offer suitable living environments and care solutions 
tailored to different financial capacities and health conditions (Jolanki, 2021). However, as 
the aged population increases and the demand for elderly care diversifies, optimizing the 
service model of Senior Houses to enhance their sustainability, inclusivity, and efficiency has 
become a pressing challenge.
Against this backdrop, Service Design and Universal Design have gradually become key 
approaches to improving the quality of elderly care services. Service Design focuses on 
user experience, service process optimization, and interdisciplinary collaboration to 
enhance the operational efficiency of senior care institutions and improve user satisfaction 
(Stickdorn, 2018). Meanwhile, Universal Design aims to create products and environments 
that are accessible and convenient for everyone, including older adults and individuals with 
disabilities, ensuring equity in service accessibility (Design U, 1997).
Currently, successful cases of Senior House service optimization have gradually emerged. For 
instance, Sunrise Senior Living, headquartered in Virginia, USA, has become an industry 
benchmark by emphasizing human-centered and thoughtful design in senior living facilities 
(https://www.sunriseseniorliving.com/). However, research on this topic remains limited in 
developing countries, particularly in rural and township areas. Existing Senior House service 
designs often suffer from inefficient service processes, inadequate accessibility features, and 
a lack of standardized care protocols, resulting in poor living experiences for older adults and 
low operational efficiency for facilities (Glinskaya, 2019). In particular, there is still a lack of 
a comprehensive theoretical framework and practical guidelines on systematically applying 
Universal Design principles to enhance elderly care services.
Therefore, this study takes rural senior houses as the research object and proposes a set 
of practical senior house service design guidelines in combination with universal design 
principles to optimize the elderly living experience, improve service quality, and provide 
standardized service improvement solutions for the elderly care industry.

2. Research objectives

The purpose of this study is to establish a service design guideline for rural senior houses. 
The guideline integrates universal design elements into practical service processes and 
responds to the diverse care needs of elderly users. The study focuses on the following 
objectives:
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Understand the structure and flow of daily care services in rural senior houses and identify 
existing or hidden service touchpoints.
Place specific service components under the guidance of corresponding universal design 
principles, and determine their priority for improvement through user research.
Provide service design guidelines to improve service quality and support long-term service 
planning. The study will be conducted in accordance with the process shown in Figure 1:
 

Figure 1 Research flow chart 

3. Literature review

		  3. 1. Senior houses require unique service design

The Senior House model has become a viable alternative to traditional elderly care models, 
offering greater independence, community support, and personalized services (Lahti, 2021). 
Compared with other elderly care models in Table 1, service design in Senior Houses places 
greater emphasis on sustainability, systematic integration, and user experience. Because it 
not only involves the living environment of seniors, but also covers various aspects such as 
nursing, health management, and life services.

Table 1 Comparison of different elderly care models  

Elderly care model Basic concept Characteristics

Senior house

Typically residential facilities designed for seniors, providing an 

independent living environment along with community services 

and amenities, flexibly provides personalized services according to 

the needs of the elderly(National Investment Center, 2025).

Community

Atmosphere

Flexibility

Adaptability

Nursing home

Institutions that provide professional medical care and daily living 

support for seniors, typically aimed at those requiring continuous 

care(Sanford et al., 2015).

Continuity

Specialization

Silver town

Typically offers a higher quality of life, entertainment facilities, 

medical services, and social activities. It is mainly targeted at 

elderly people with better economic conditions(Son et al., 2001), 

emphasizing independent living, healthy living, and comfortable 

retirement life.

Comprehensiveness

Luxurious

Eldly apartment

Apartments specifically designed for seniors, typically featuring 

accessibility features and living conditions suited to older 

adults(Lee, 2012).

Independence

Comfort
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Under the senior house elderly care model, as per Karol’s (2016) definition, service design 
should cover both “tangible” and “intangible” aspects. On the one hand, it considers the 
physical environment (such as barrier-free facilities and public space layout); on the other 
hand, it focuses on the seniors’ emotional needs, social interaction, and other social aspects. 
For example, how to better promote interaction between residents and create a service 
experience conducive to physical and mental health requires intangible elements of “service” 
to be included in the design scope (National Academies of Sciences, et al., 2020). Senior 
House emphasizes providing independent and personalized services for seniors. In this 
model, service design is not passive but dynamically adjusted according to the needs and 
feedback of the seniors. This dynamic adjustment aligns with the service-dominant logic 
(Vargo & Lusch, 2004), where value is co-created through resource integration. Here, a 
designated Service Coordinator acts as the integrator of tangible and intangible resources, 
translating seniors feedback into environmental and procedural adaptations (Grönroos, 
2008). Through service design thinking (Stickdorn, 2018), various touchpoints and links of 
the service can be systematically considered to ensure that the quality of life and care needs 
of the older adults are effectively met.
Senior Houses provide a more flexible and cost-effective solution, particularly for seniors 
who require varying levels of assistance (Kemper, 1991). Despite these advantages, existing 
studies reveal significant gaps in service design, including inadequate attention to user needs, 
lack of universal facilities, and insufficient consideration of emotional well-being. (Park et al., 
2020). These shortcomings underscore the need for a more inclusive and adaptable approach 
to service design.

		  3. 2. The necessity of universal design for senior house service design

Universal Design (UD) has emerged as a cr it ical f ramework for addressing the 
aforementioned service design gaps. Rooted in the principle of equitable access, UD aims 
to create environments and services usable by all people, regardless of age, ability, or status 
(Story, 1998). In the context of Senior Houses, UD ensures that services are accessible 
to residents with varying physical and cognitive abilities, thereby reducing friction and 
enhancing user experience (Fisk et al., 2009). For instance, UD-based senior housing 
improves quality of life and promotes social inclusion—a key factor in successful aging (Carr 
et al., 2013). Additionally, UD’s emphasis on flexibility and simplicity aligns with the diverse 
needs of elderly residents, from daily care to emergency response.
Moreover, UD addresses the psychological barriers often associated with elderly care.
tudies have shown that seniors’ self-esteem and mental health are significantly influenced 
by their living environment (Sare et al., 2021). When elderly individuals transition from 
independent living to assisted care, they often experience heightened vulnerability due 
to environmental changes, decreased sense of security, and social pressure (Lotvonen et 
al., 2018). By integrating accessibility features seamlessly into the design, UD minimizes 
stigmatization and lowers the psychological threshold for accepting care services, and 
this is particularly relevant in senior houses, where residents often face significant life 
transitions. The importance of UD in senior care is further supported by its application 
in other contexts. For example, a study from Opole University of Technology highlighted 
that UD-based senior housing is an adequate response to the growing demand of an aging 
society, and the “design for all” concept has been considered a key strategy for creating social 
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inclusion (Malik et al., 2019). Participatory design needs to be integrated throughout the 
research process and involve seniors, families, service providers, and designers in the design 
process to achieve designs that meet user needs and actual situations (Niezabitowski, 2020). 
Participatory design framework grounded in human-centered methodologies (IDEO, 2015) 
implementing co-creation workshops with rural seniors to identify emotional needs (e.g., 
isolation), contextual inquiry in existing facilities, and iterative prototype testing based on 
lived experiences. This approach actively converts UD principles into solutions addressing 
psychosocial well-being beyond physical accessibility barriers.
In summary, integrating Universal Design methods into Senior House service design is 
essential and well-founded. By addressing both tangible aspects (e.g., physical accessibility) 
and intangible elements (e.g., emotional well-being), UD offers a holistic framework for 
developing inclusive, efficient, and user-centered services. This study aims to establish 
service design guidelines specifically tailored to the unique needs of senior house residents, 
with a particular emphasis on rural facilities. By seamlessly incorporating UD principles 
into the physical environment and the service experience, this research seeks to enhance 
accessibility, optimize care processes, and improve the overall quality of life for elderly 
residents.

4. Research content

This study focuses on a rural senior house in northern Anhui, China, characterized by small-
scale facilities (typically accommodating 20-100 residents), integration with local healthcare 
resources, and government-subsidized occupancy for low-income seniors. These facilities 
prioritize community engagement and adaptive service design to address diverse needs. 

		  4. 1. Senior house daily service blueprint

The field study was conducted over a three-week period (July 22 to August 12, 2024) at 
the aforementioned rural senior house, with formal written consent obtained from the 
facility administration, caregivers, and participating elderly residents. All participants 
were informed of the research scope and their unconditional right to withdraw at any stage; 
verbal consent was reaffirmed during each interaction. Research activities comprised 
structured observation of daily routines (e.g., meal schedules, social interactions), shadowing 
caregivers during work shifts, interviews with residents and staff members, and analysis of 
supplementary archival materials provided by senior house operators and local eldercare 
communities. The synthesizes data obtained from visual documentation, interviews, and 
observations was organized to develop the daily service blueprint presented in Figure 2, and 
Visual documentation adopted pixelation for facial anonymity:
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Figure 2 Senior house daily service blueprint 

From this blueprint, many clear and hidden service content items can be identified, and 
preliminary optimization suggestions can be given:
Daily care and Hygiene:
The process where caregivers check the physical condition of seniors in the morning is a 
critical touchpoint. More personalized services can be designed during this process, such 
as adjusting the level of assistance provided for getting up based on the seniors’ health 
condition. Since many of the work contents in the morning and evening are homogeneous 
and common in daily life (washing, going to the toilet, etc.), other care contents that may be 
involved in daily life are collectively called “daily care and hygiene”. 
Service content items: Daily care and Hygiene services; Personalized Health Check-up
Dining Services:
Dining services are the most labor-intensive because they are repeated three times a day 
and involve multiple links before and after meals, including food procurement, cooking, and 
cleaning after meals. They are an indispensable part of the daily lives of the seniors. The 
blueprint shows multiple links in catering services, including breakfast, lunch, and dinner 
delivery and distribution. 
Service content items: Meal Delivery & Feeding Support
Daily Activities and Entertainment:
The daily activities and afternoon dessert entertainment depicted in the blueprint offer 
various social and recreational activities, which present many great opportunities to promote 
social interaction among seniors.
Service content items: Social & Recreational Activities; Mental Health Support Services; 
Intergenerational Interaction Program; Set up Senior School
Nursing and Back-end Support:
The skills and experience of caregivers directly affect service quality. The blueprint shows 
advanced training for some senior caregivers.  
Service content item: Caregiver Skills Training



    www.aodr.org    75

Night Security:
Nighttime security and medical monitoring are crucial parts of senior housing. 
Service content item: Night Security

		  4. 2. Universal design principles guide service design

As has been explored in the literature, above, Universal Design principles are crucial in 
optimizing senior house services by ensuring accessibility, usability, and inclusivity for all 
residents. Based on existing research and in-depth interviews with senior house residents, 
administrators, and caregivers, after completing the existing service blueprint, this study 
then applied UD principles to guide service improvements in rural senior houses. While 
the field study was conducted at a single rural senior house, its deliberate selection as a 
paradigmatic example of township-level facilities (Government-subsidized operation, 
Small-scale residency and Integrated local healthcare access) enables theoretical insights 
transferable to similar institutional and operational environments (Flyvbjerg, 2006). Future 
validation across diverse contexts is warranted. This study draws on the seven widely cited 
principles of Universal Design, originally proposed by the Center for Universal Design, to 
evaluate and contextualize service element (Story, 2001). These principles are not intended 
as universally fixed commandments but as a reference framework to guide inclusive design. 
They require adaptation depending on context and user diversity. Each UD principle 
corresponds to specific service attributes requiring optimization:
P1.Equitable Use: ensures that essential services like daily care and hygiene services are 
accessible to all residents (Sanford, 2012). 
P2.Flexibility in Use: supports customized meal plans and social activities, catering 
to diverse elderly needs. For example, Nutritionists can introduce personalized dietary 
recommendations when providing food, especially for people with diabetes or who need 
exceptional dietary control.
Representative service contents: Diet Customization
P3.Simple and Intuitive Use: emphasizes efficiency and directness, ensuring the fastest and 
most simple response. Examples include one-touch emergency buttons and easily operable 
indoor facilities. Representative service contents: Emergency Button Setting; Smart Home 
Aging-friendly Transformation; Personal Hygiene Auxiliary Facilities
P4.Perceptible Information: enhances public signage and emergency response systems, 
aiding seniors with sensory impairments (Li, 2023). In the future, more technological 
support (such as virtual reality) can be introduced to expand seniors’ perception method.
Representative service contents: Voice-Light Assisted system; Health Monitoring System 
Setting; Navigation Signal Setting
P5.Tolerance for Error: applies to risk prevention and corrective measures. In senior 
houses, it is reflected in caregiver skill training, night security management, and emergency 
button setting. At the rural senior house, there remains an insufficient number of caregivers 
trained in advanced nursing skills, coupled with incomplete deployment of safety equipment. 
To address these gaps, routine skill enhancement programs should be instituted for all 
caregivers, ensuring each of them can manage complex care scenarios. Concurrently, back-
end medical resource reserves require strengthening, while surveillance systems warrant 
optimization through advanced monitoring equipment. These measures would alleviate 
nocturnal care burdens on caregivers while enhancing seniors’ sense of safety during night 
hours.
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Representative service contents: Telemedicine Support
P6.Low Physical Effort: means reducing the physical exertion of the seniors, which can 
be achieved through delivering meals, feeding, installing automatic doors and handrails 
indoors, or reducing the necessary activity areas (Story, 2001).
Representative service contents: Indoor Accessibility; Automated Cleaning System; Personal 
Hygiene Auxiliary Facilities 
P7.Size and Space for Approach and Use: based on the principles of support, acceptability, 
accessibility, and safety (Null, 1996), ensure that the dimensions of public activity spaces, 
indoor facilities, and various facilities are reasonably set so that the seniors, especially users 
of wheelchairs, walkers and other tools, can easily approach and operate them (Moon et al., 
2014).
Representative service contents: Public Space Layout Design

		  4. 3. CVR Expert Review

Based on the service blueprint and relevant literature review, 20 service items with practical 
significance for rural senior house were identified. Combined with Universal Design 
Principles (P1–P7), each service item was formulated into questions and evaluated through 
expert review using the CVR (Content Validity Ratio) method, following the format shown in 
Table 2:

Table 2 Example of Expert Review Form Content 

Number
Service

Content
Description

Necessity

Rating

（ -1,0,1）

Applicable UD principles

(multiple selections possible)

1

Daily Care &

Hygiene

Services

Provide basic daily life care 

and sanitation cleaning 

services

□P1□P2□P3□P4□P5□P6□P7

Fifteen professors and doctoral researchers from design institutions in China and South 
Korea, who have peer-reviewed publications in the field of service design or universal 
design, reviewed and selected service elements that meet the CVR threshold. Consistent with 
Lawshe’s methodology, the critical CVR value required for statistical significance varies as 
a function of the number of experts (Lawshe, 1975). For panel of N = 15 experts, the critical 
CVR values was 0.49. The final results are as Table 3:

Table 3 CVR Review Result 

Number Service Content CVR Value* Keep/Remove
Applicable UD 

principles

1 Daily care and Hygiene services 0.87 K P1

2 Personalized Health Check-up 0.73 K P2/P4

3 Meal Delivery & Feeding Support 0.7 K P6

4 Social & Recreational Activities 0.87 K P2/P4

5 Mental Health Support Services 0.47 R P1

6 Intergenerational Interaction Program -0.07 R P1

7 Set up Senior School 0.2 R P1

8 Caregiver Skills Training 0.87 K P5

9 Night Security 0.7 K P5

10 Diet Customization 0.73 K P2
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11 Emergency Button Setting 1.00 K P3/P5

12 Smart Home Aging-friendly Transformation -0.2 R P1/P3/P7

13 Personal Hygiene Auxiliary Facilities 0.07 R P1/P6

14 Voice-Light Assisted system -0.2 R P5

15 Health Monitoring System Setting -0.07 R P4/P5

16 Navigation Signal Setting 0.7 K P4

17 Telemedicine Support -0.47 R P1/P5

18 Indoor Accessibility 1.00 K P3/P6

19 Automated Cleaning System -0.7 R P1/P6

20 Public Space Layout Design 0.73 K P6/P7

According to the expert review results, 11 service contents with CVR values that meet the 
standards were selected, and the expert opinions were summarized and matched one by one 
with the applicable universal design guidelines. The results are shown in Figure 3:
 

Figure 3 Correspondence between universal design principles and service content 

The CVR analysis identified UD-compliant service items based on expert judgments of 
technical feasibility and safety standards. To reconcile this with seniors’ lived experience, 
the Kano model (Noriaki Kano, 1984) was deployed to assess how each service impacts 
user satisfaction, and which improvements align with elderly residents actual priorities. 
This sequential approach avoids the expert bias trap (Sanders, 2022), ensures service 
enhancements meet both professional standards (CVR) and user expectations (Kano). The 
specific decision logic is as follows:
Double recognition (K + high Kano): priority implementation
Technology adoption requires simultaneous fulfillment of expert-assessed feasibility 
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(perceived ease of use) and user-perceived value (perceived usefulness). When both are high, 
the implementation intention is maximized (Davis, 1989).
Experts approve but the seniors are indifferent: optimize the experience
Indifferent attributes require deliberate redesign to become satisfaction drivers (Berge, 
1993).
Expert veto: direct elimination
Based on the precautionary principle (UNESCO, 2005), all high-risk service contents should 
be eliminated.  

5. Test

Testing validates research hypotheses through direct data collection, enhancing scientific 
rigor. This study employed a Kano questionnaire to measure senior residents’ emotional 
preferences toward service contents derived from the blueprint. Originally developed for 
product design, the Kano model captures how service features influence user satisfaction 
(Bandyopadhyay, 2015). By analyzing seniors’ reactions to the presence or absence of specific 
services, service attributes can be classified into five emotional impact categories: attractive 
(surprise-inducing), one-dimensional (performance-dependent), must-be (expected 
baseline), indifferent (neutral), and reverse (irritating). This emotional mapping allows us to 
strengthen high-impact services and eliminate ineffective ones, reducing staff workload. 
A Kano questionnaire was designed to validate the service blueprint and prioritize 
improvements based on key service touchpoints identified in rural senior houses (e.g., 
daily care, catering services, and caregiver training). The survey targeted seniors aged 60 
and above who are capable of self-care and was conducted through both on-site and online 
channels.
The on-site survey was carried out at the YILER AN Senior House in Sun Village, 
Anhui Province, where trained interviewers explained each question in detail to ensure 
comprehension, particularly for seniors unfamiliar with technical terms. The online survey 
was distributed via local elderly care service communities, and strict validity controls were 
applied. These included filtering responses by completion time (≥60 seconds) and performing 
logical consistency checks (e.g., excluding responses that expressed “very satisfied” for both 
the presence and absence of the same service).
A total of 233 valid responses were collected. The questionnaire consisted of 11 Kano-style 
questions, each corresponding to a specific service component drawn from the service 
blueprint. This demographic approach ensured that feedback was grounded in both direct 
user experience and contextual understanding of rural senior care settings.
The test objectives of this study include three aspects:
Verify the applicability of UD principles in optimizing senior house services: Through 
questionnaires and interviews, analyze the acceptance of UD-related designs (barrier-free 
facilities, guide systems, etc.) by the seniors and caregivers. The question format is as shown 
in Table 4:
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Table 4 Example of Kano Questionnaire Format

Service Content Instructions
If the service is provided, 

your attitude would be:

If the service is not provided, 

your attitude:

Daily care and 

hygiene services

Daily service content 

such as cleaning the 

room, changing bed 

sheets, helping with 

bathing, etc.

  ☐ I like it that way

  ☐ It should be that way

  ☐ I don’t mind

  ☐ I can tolerate it

  ☐ I dislike it

  ☐ I like it that way

  ☐ It should be that way

  ☐ I don’t mind

  ☐ I can tolerate it

  ☐ I dislike it

To address potential ambiguity in composite service items, the questionnaire incorporated 
open-ended prompts for specific improvement suggestions, enabling participants to highlight 
problem directly; caregiver-assisted surveys noted behavioral cues to enrich responses.
Confirm the user demand priority of service content: Use Kano analysis to classify 
various services into basic type (Must-be), expected type (One-dimensional), and charm type 
(Attractive), and clarify the optimization direction.
Quantify how Kano results affect UD design strategies: Calculate the BETTER/WORSE 
coefficient to determine which functions must be optimized most and the optimal UD 
adaptation plan.
The test results will provide data support for the formulation of senior house service design 
guidelines and ensure that the final optimization plan can truly meet the seniors’ actual 
needs.

		  5. 1. Kano-UD Analysis

According to the BETTER and WORSE coeff icient of specif ic service content, the 
applicability of its universal design principles can be deduced to a certain extent, as shown in 
Table 4. It should be noted that the applicability of this deduction is not absolute. The specific 
application of the principles needs to be analyzed in combination with the specific service 
content and the actual situation of the nursing home. The results of the analysis can also 
further verify whether the correspondence between universal design principles and service 
content is reasonable.
After processing the data and summarizing them in combination with universal design 
principles, the results are shown in Table 5. After processing the data and summarizing them 
in combination with universal design principles, the results are shown in Table 6.

Table 5 Comprehensive analysis of B/W coefficient & UD principles

Better/Worse combination Applicable UD principle Description

High BETTER + High |WORSE| Tolerance for Error

Whether these services are provided or not 

has a significant impact and is likely to affect 

some key factors, so potential risks need to be 

reduced as much as possible.

High BETTER + Low |WORSE| Flexibility in Use

These services can improve satisfaction, 

but their absence will not cause serious 

dissatisfaction, so personalized options should 

be added.

Low BETTER + High |WORSE| Equitable Use

The lack of these services will cause serious 

dissatisfaction, but providing them will not 

significantly improve satisfaction, so the focus is 

to ensure that everyone can enjoy such services 

equally.

Low BETTER + Low |WORSE| Simple and intuitive use
These services have limited impact, but still 

need to be optimized for usability
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Table 6 Kano analysis results

Service Content Kano Attributes
Better

Coefficient

Worse

Coefficient

Corresponding 

UD principles

Priority

Score

Daily Care & Hygiene Services Must-be 16.48% -62.09% P1 78.57%

Diet Customization One-dimensional 61.98% -61.98% P2 123.96%

Meal Delivery & Feeding Support One-dimensional 72.97% -47.03% P6 120.00%

Health Check-ups One-dimensional 74.86% -56.98% P2/P4 131.84%

Social & Recreational Activities Attractive 74.73% -25.27% P2/P4 100.00%

Caregiver Skill Training One-dimensional 79.63% -64.20% P5 143.83%

Night Security Indifferent 39.08% -18.39% P5 57.47%

Emergency Response One-dimensional 65.78% -63.10% P3/P5 128.88%

Indoor Accessibility One-dimensional 69.83% -58.66% P3/P6 128.49%

Public Navigation Signage Attractive 69.27% -32.96% P4 102.23%

Public Space Layout Design Indifferent 19.23% -17.03% P6/P7 36.26%

These results assigned Kano attributes based on the intrinsic principles of the model and 
analyzed their corresponding universal design principles. Combined with CVR review, 
they guided the development of service design guidelines. The Priority Score in the table is 
calculated as follows:

Priority Score = Better coefficient + | Worse coefficient |
This method is a concise and effective quantitative indicator. It can give a reasonable priority 
ranking by comprehensively considering service attributes’ improvement potential and loss 
risk. Some studies can provide theoretical support for this method. For example, Oliver 
believes in his study of expectation confirmation theory that the disconfirmation effect is at 
least as potent as the effect attributed to expectation(Oliver, 1980). 

		  5. 2. Finding

Figure 4 shows the Kano attributes of each service content and its position in the scatter plot. 
Combined with the analysis of 5.1, the corresponding relationship between the principles and 
contents is verified:

 

Figure 4 Service attribute Better-Worse coefficient distribution
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Must-be services: Daily Care & Hygiene Services, in which the Better coefficient is low but 
the Worse coefficient is high (-62.09%), indicating that the lack of this service will seriously 
affect user satisfaction. Therefore, it is necessary to ensure that all seniors can enjoy nursing 
services equally through the principle of equitable use.
One-dimensional services: For health check-ups and diet customization, the Better 
coefficient is high (74.86%), indicating that users have high expectations for this service. 
According to the principle of flexibility in use, personalized adjustments should be provided 
for seniors with different needs (such as customized meals or flexible physical examinations).
Attractive services: The Better coefficient is high (74.73%) for social activities and public 
navigation signage, indicating that such services will bring surprises beyond expectations. 
It can be combined with the principle of perceptible information to improve participation 
through digital prompts or sound broadcasts.
Indifferent services: For example, night security and public space layout, the Better and 
Worse coefficients are both low, indicating that the urgency of optimization is low. However, 
this may also be caused by the fact that users find it difficult to perceive the positive feedback 
brought by the service. Seniors may undervalue environmental factors until deficiencies 
cause harm, aligning with observed low risk-awareness in elderly populations (SONG, 2010); 
Reasonable optimization is still needed based on the principles of tolerance for error and low 
physical effort, such as introducing an intelligent monitoring system to improve the efficiency 
of night patrols.
Final ranking integrated the Kano-derived priority score ranking with UD strategic 
categories defined in Table 5, the preliminary senior house service design guidelines were 
obtained in Table 7. 

Table 7 Optimization Priorities and Guidelines for Senior House Services

Rank
Service 

Content

Kano 

Attribute

Optimization 

Priority
Optimization guideline

1
Caregiver Skill 

Training
O High

Implement periodic caregiver training, improve service 

professionalism and emergency response capabilities

2
Health

Check-ups
O High

Simplify the inspection process. adjust the frequency and 

content as needed

3
Emergency 

Response
O High

Ensure redundancy of alarm mechanisms, intuitive button 

operation, and obvious effects (sound and light feedback)

4
Indoor

Accessibility
O High

Install anti-slip mats and handrails, and combine them with 

graphic instructions

5
Diet

Customization
O Medium

Provide customized meals for diseases such as diabetes 

and hypertension, label nutritional information, and allow 

personalized diet plans.

6

Meal Delivery 

& Feeding 

Support

O Medium
Introducing automated meal delivery carts and optimizing 

ergonomic feeding tools.

7

Public 

Navigation 

Signage

A Medium
Use high-contrast colors, large fonts + voice prompts to 

enhance information perception.

8
Social

Activities
A Medium Introducing a variety of activity options

9

Daily Care 

& Hygiene 

Services

M
Essential but 

low

Standardize cleaning processes to ensure full coverage of 

services, avoid dissatisfaction caused by omissions.

10 Night Security I Low
Use AI monitoring to replace manual inspections (such as 

fall detection cameras) to reduce costs.

11
Public Space 

Layout Design
I Low

Fine-tune common layout details, such as ramps, threshold 

heights, etc.
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Resources and time were operationalized as key parameters because they represent the 
two most binding constraints for rural senior houses in implementing services guided by 
universal design principles. Resource scarcity dictates what improvements are feasible, Time 
sensitivity determines when interventions yield maximal impact (Glinskaya, 2019; Park et al., 
2020).
From the resource allocation perspective, preference should be given to projects with a higher 
optimization priority. This includes enhancing support for caregiver training, establishing 
closer connections with township medical systems, ensuring the effectiveness of emergency 
alarm systems, and investing in upgrading indoor accessibility facilities. For daily services 
and spatial layout, gradual optimization should be pursued while ensuring comprehensive 
coverage.
From a time-planning perspective, the enhancement of attractive and certain One-
dimensional services (such as dining and social activities) can be initiated immediately, as 
they can significantly improve service satisfaction quickly. In contrast, projects requiring 
resource investment or structural adjustments, such as caregiver training and infrastructure 
upgrades, should undergo long-term optimization, with continuous problem identification 
and resolution throughout planning and implementation.

6. Conclusion

This study establishes a service design guideline for rural senior houses by integrating 
universal design theory with service processes through a mixed methods. While derived 
from a focused case study, the study was sufficiently in-depth (three weeks of field research 
and numerous interviews). The guideline synthesizes expert validated needs via CVR and 
user priorities via Kano modeling. This approach categorizes service elements by satisfaction 
impact and implementation feasibility, ensuring practical relevance to resource limited 
rural environments and proposes targeted improvement strategies. These strategies aim to 
enhance both the accessibility and effectiveness of services, enabling senior houses to deliver 
safer, more convenient, and dignified environments under resource constraints.
The findings have both theoretical and practical implications. Theoretically, this study 
enriches the application of universal design in the context of service design, offering a 
framework by mapping universal design theory to concrete service elements through a 
expert-user validation process (CVR filtering → Kano prioritization). This framework 
connects abstract design principles with operational service components, demonstrating how 
UD can be systematically translated into elderly care service practice. Practically, it provides 
a feasible tool for rural senior house operators to prioritize service enhancements, improve 
user satisfaction, and support inclusive care delivery. 
However, several limitations remain. First, as a single-site case study conducted at a rural 
senior house in Anhui, China, the findings require validation across diverse contexts before 
broader application. Second, challenges in data collection due to limited participation 
from seniors and caregivers may affect data accuracy and generalizability. For example, 
participants often selected the most positive responses, which reduced the distinguishing 
power of the survey results. For this, survey biases from overly positive responses could 
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minimized by triangulating questionnaire data with observational records (e.g., correlating 
stated satisfaction with observed participation rates in activities). Third, contextual 
differences among senior houses—such as cultural, managerial, and resource variations—may 
affect the applicability and scalability of the proposed guideline. To mitigate this, operators 
should conduct a UD-Principles Audit using Table 3 as a checklist before implementation and 
Localize Kano surveys with context-specific service items. Moreover, the implementation 
of universal design theory may encounter barriers such as budget constraints or lack of 
technical support. Therefore, modular upgrades are required, with priority given to the “high 
optimization priority” services listed in Table 7.
Future studies should focus on a longitudinal evaluation of the proposed guideline to 
assess its long-term impact. Comparative research between rural and urban senior houses 
is also encouraged to examine contextual adaptability. Furthermore, interdisciplinary 
collaboration—combining design, healthcare, and technology—and the integration of 
innovative technologies hold promise for optimizing care quality and service delivery in 
senior living environments. In this regard, combine the latest research trends, adopt, test 
embedded IoT systems for real-time UD compliance monitoring (e.g., sensors tracking 
P6 ‘Low Physical Effort’ adherence), or Develop AR training tools helping caregivers 
visualize UD principles in situ can be considered (Shirvanian et al., 2025 ). These align with 
interdisciplinary priorities while respecting rural resource constraints.
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