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Abstract
As a comparative study on the value of design concept between service provider (Developer) and service receiver (Customer) groups, the aims of this study is to present a service model focused on Internet of Things (IoT) based Continuous positive airway pressure (CPAP) on U-health care and user environment. The finding from this study shows that 7 out of 12 items reached a consensus of viewpoint on value between service receiver and service provider, which the attributes of the service model are based on user environment. Whereas the other 5 items showed the divergent viewpoint on value which included the attributes of U-health care service model.
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I. Introduction
A. Background research
Thriving in today’s fast changing society, the role and capability of designers are diversifying and the importance of designers who are able to identify and solve problems with new vision and perspective are emerging in various industries. For this reason, the importance of service design which requires experience and humanities thinking has now come to a fore in the current technology-oriented industries.
Although various service design case studies have been strived to implement a successful service model, yet most of the studies has been a tendency towards relying on designers' instinct when evaluating hypotheses. In fact, there is a lack of objectivity in decision making for current service design studies, as the service design hypotheses from the perspective of service designers, group who engaged in development and service receivers (customers) are mutually different in terms of values. Therefore, there is a need for a scientifically and objective evaluation methods and standards approach for the design concepts by the service designers.
B. Purpose of study
This study aims to develop a practical service design model for the obstructive sleep apnea patient through the case study of various IoT based U-health care and user environment based service development. The main purpose of the research is to provide a scientifically and objectively conceptual evaluation method by conducting a conceptual value evaluation from the groups of service provider and the service receiver.
II. Theoretical background
A. Characteristics of Obstructive Sleep Apnea and market trends
Symptoms of obstructive sleep apnea can cause fatigue, impair memory, and in severe cases it causes depression or sudden death. In order to improve the quality of life through healthy sleeping, the development of treatment devices underline the importance of a multidisciplinary approach to the treatment of snoring and sleep apneas. The vast majority remain unaware, undiagnosed and untreated, despite knowing the fact that this serious disorder can have significant consequences. 

Moreover, the number of sleep apnea patients suffering from chronic aging of society is steadily increasing, and estimated 10 million of the Koreans adult population is habitually snoring, and about 100,000 of them are estimated to be sleep apnea patients. In the United States, the sleep management market, which accurately analyzes and diagnoses sleep conditions, is expected to grow steadily, as sleep related illnesses reach a significant population (According to American statistics, 30% of the population suffers from insomnia and sleep apnea is about 1%.). [1]
B. KanoModel 

    Kano (1984) proposed a survey method to classify the quality attribute elements of the model. The Kano model questionnaire is constructed through a set of question pairs includes a functional and a dysfunctional form questions. (“Table. 1”) is a questionnaire survey on obstructive sleep apnea with IoT based U-health care service. Based on the (“Table 1”), the quality and satisfaction attributes are evaluated with the table below. [2]
TABLE 1
KANO QUESTIONNAIRE DESIGN SAMPLE
	Kano Question
	Answer

	Functional form of the question

If you were provided with a self-diagnostic service for sleep apnea symptoms before your hospital visit, how do you feel?
	· I like it that way

· It must be that way

· I am neutral

· I can live with it that way

· I dislike it that way

	Dysfunctional form of the question

If you were not provided with a self-diagnostic service for sleep apnea symptoms before your hospital visit, how do you feel?
	· I like it that way

· It must be that way

· I am neutral

· I can live with it that way

· I dislike it that way


TABLE 2
KANO EVALUATION TABLE
	
	Dysfunctional

	
	Like it
	Must-be
	Neutral
	Accept it
	Dislike it

	Functional
	Like it
	Q
	A
	A
	A
	Q

	
	Must-be
	R
	I
	I
	I
	M

	
	Neutral
	R
	I
	I
	I
	M

	
	Accept it
	R
	I
	I
	I
	M

	
	Dislike it
	R
	R
	R
	R
	Q


A, Attractive; O, One-dimensional; M, Must-be; I, Indifferent, R, Reverse; Q, Questionable.
1. Indifferent: Indifferent is a factor that does not cause satisfaction or complaint even when the satisfaction situation is met or not.

2. Must-Be: means the basic expectation of a product that is at least expected to be of course. It is a quality factor that causes unsatisfactory complaints while not satisfying because it is regarded as natural.

3. One-Dimensional: Rise with satisfaction of product as it increases satisfaction. It is a quality factor that can enhance the basic function of the service, such as the performance of the product or the taste of the food, which the customer always wants.

4. Attractive: It is a quality factor that brings excitement as a satisfying factor that far exceeds the expectation of the customer even if it is expected.

5. Reverse: It is a quality factor that causes dissatisfaction or unsatisfactory satisfaction even though it is satisfied.

6. Questionable: It is an unclear quality factor whether or not the attribute is expected by the customer.
C. Kano analysis result
     By utilizing customer satisfaction coefficient to analyze whether the customer 's requirements have been satisfied and the unsatisfactory coefficient when the requirement has not been satisfied. This enables the customer to know how satisfied they are with the products and services. The quality characteristics classification as shown in the table below.[2]
TABLE 3
CUSTOMER SATISFACTION COEFFICIENT CALCULATION
	A
	Number of respondents with attractive quality

	O
	Number of respondents with One-Dimensional quality

	M
	Number of respondents with Must-Be quality

	I
	Number of respondents with Indifferent quality
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Fig. 1  Customer Satisfaction Coefficient

D. Potential Customer Satisfaction Improvement(PCSI) Index
    The PCSI index can grasp the present level of customer satisfaction and identifying how much a product feature can increase the degree of customer satisfaction when the customer satisfaction coefficient is fully fulfilled. [2]
TABLE 4
POTENTIAL CUSTOMER SATISFACTION IMPROVEMENT INDEX
	P
	Satisfaction Position

	S
	Satisfaction Coefficient

	D
	Dissatisfaction Coefficient

	L
	Current Level of Satisfaction

	Max
	Largest value among the questionnaire scale of present satisfaction level

	Min
	Smallest value among the questionnaire scales of the present satisfaction level
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E. Weighted Scoring Model
    The Weighted Scoring Model is a simple, yet intuitive method that evaluates the attributes of a target and evaluating the potential success of the target as a score based on the weighted strategy goals and prioritized list of requirements or criteria. [3]
TABLE 5
WEIGHTED SCORING MODEL TEMPLATE
	Division
	Concept idea
	Convenience
	Effect
	Cost
	Management
	Sustainability

	
	
	0.2
	Weighted Score
	0.2
	Weighted Score
	0.2
	Weighted Score
	0.2
	Weighted Score
	0.2
	Weighted Score

	1
	
	
	
	
	
	

	2
	
	
	
	
	
	

	3
	
	
	
	
	
	


F. Concept Position
     Concept Position is a methodology for evaluating the attractiveness and feasibility of an object or service. It evaluates the reality of the service, customer satisfaction, execution cost, sustainability, and service impact from the standpoint of stakeholders. It is also a methodology to prioritize the degree of difficulty and market attractiveness.[3]
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Fig. 2  Concept Position Template

G. Double Diamond
     Double Diamond is a simple visual map of the design process which divided into four distinct phases – Discover, Define, Develop and Deliver. It is a methodology for deriving creative solutions by divergent and convergent stages. [4]
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Fig. 3  Double Diamond Research Method

III. Research Method
     This study focused on the department of otolaryngology at U Hospital, Ulsan. A double diamond method was applied and field research was conducted through Ethnography and in-depth interviews at the discovery stage which led to the elicitation of the Issue and Pain Point on the sleep apnea patients. Based on this, a service blueprint and a user journey map were conducted to determine the characteristics and types of sleep apnea patients. User persona is directed to represent each types of patients. Therefore, first stage of service design hypotheses was created and Kano Model was conducted to analyze customer satisfaction.

     In addition, weighted scoring model and concept position were conducted through the service hypotheses for stakeholders and service provider group. A comparative analysis was conducted between the findings of Kano questionnaire and SC (Weighted Scoring Model, Concept Position) questionnaires. As a comparative study on the value of design concept between service provider and service receiver, the specific similarities and differences were obtained and a final proposal has been drawn up.
IV. Research Content
A. Service Context Research
    Based on the findings from the previous study, an in-depth interview and affinity diagram were conducted at the department of Otolaryngology, U Hospital and Sleep Clinic with a focus on  inpatients. Service blueprint and user journey map are summarized as shown in (“Fig. 4”). During the stage of elicitation, classification and characteristics of the patients were identified and the main issues included the lack of information, the problem of cost, and the self diagnosis had being analyzed. .
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Fig. 4  Service Blueprint

B. Service design model specification
    Five service designers derived keywords for conceptualization based on the findings from ethnography and journey map in order to construct a hypothesis for the design. Keywords derived from the six key issues were cognitive symptom, information transmission, accessibility, convenience, hygiene, and sustainable customer management. And each issues were classified into 4 perspectives on the basis of potential patients, cognitive patients, usability and the medical environment. Next, HMWs (How Might We) has been set up the for the solution findings.
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Fig. 5 Ideation and HMWs specification
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Fig. 6 Keywords deriving for design direction
Based on HMWs contents, 5 designers worked within 2 weeks with 12 designs as shown in (“ Fig.7”) below. The service design scenarios has been visualized amd service design contents include self-check service on “Symptom cognitive check service”, “Symptom cognitive recording service”, “Professional sleep clinic information service” which is easily accessible in nearby hospitals, “Medical treatment guide text” and the list goes on up to 12 design concepts have been proposed. In addition, IoT-based U-health care service design was divided into service scenarios and environment-based product-service scenarios.
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Fig. 7 Service Design Hypothesis Model Examples
TABLE 6
SERVICE DESIGN HYPOTHESIS MODEL

	Number
	Design Concept

	1
	Symptom cognitive check service

	2
	Professional sleep clinic information service

	3
	Medical treatment guide text service

	4
	Continuous Positive Airway pressure (CPAP) Guide Information Pamphlet

	5
	Continuous Positive Airway pressure (CPAP) methods used manual

	6
	Customizable personal breathing mask

	7
	CPAP Storage Management Information Service

	8
	A bag of CPAP that maximizes portability

	9
	CPAP Accessories Cleaning Guide Services

	10
	Sleeping data accessibility services

	11
	Telemedicine Service

	12
	Updating Product Information Service


V. Service Design Model Analysis
A. Kano Model Analysis
The questionnaire was conducted for 100 respondents, with 34 male and 66 female users, with the help of  Sleep Apnea Member Club for a month starting from October 17, 2017. The questionnaire was designed by dividing the 12 items proposed in the hypothesis into functional and dysfunctional questions, and the customer satisfaction coefficient of each concept was calculated and shown in the PCSI Index..
As a result of evaluating 12 items of customer satisfaction, Symptom Cognitive Check Service and Medical treatment guide text service which are attractive attributes with extremely high satisfaction improvement coefficient. Continuous Positive Airway pressure (CPAP) Guide Information Pamphlet and Update product information service for continuous management were grouped as indifferent attributes and different types of service attributes are sorted up as shown in (“Table 7”).
TABLE 7
DESIGN CONCEPT SERVICE ATTRIBUTES BY SEVERAL TYPES OF CUSTOMER
	Design Concept
	Quality factor

	1. Symptom cognitive check service
	Attractive

	2.Professional sleep clinic information service
	Attractive

	3.Medical treatment guide text service
	Attractive

	4.Continuous Positive Airway pressure (CPAP) Guide Information Pamphlet
	Indifferent

	5.Continuous Positive Airway pressure (CPAP) methods used manual
	One-dimensional

	6.Customizable personal breathing mask
	Attractive

	7.CPAP Storage Management Information Service
	Attractive

	8.A bag of CPAP that maximizes portability
	Attractive

	9.CPAP Accessories Cleaning Guide Services
	Attractive

	10.Sleeping data accessibility services
	Attractive

	11.Telemedicine Service
	Attractive

	12.Updating Product Information Service
	Indifferent
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Fig. 8 Kano model of service satisfaction evaluation
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Fig. 9 Potential Customer Satisfaction Improvement Index
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Fig. 10 Customer Satisfaction of coefficient and Current Satisfaction position
B. Weighted Scoring Model Analysis
Weighted scoring model evaluation was conducted by 15 stakeholders who participated in the project with 12 proposed concepts. The concept obtained score of 5 and above (considered as helpful) from the evaluation result was regarded as a good concept and concept position map evaluation will be combined with the result respectively.

In the questionnaire, the weights score are equally set at 0.2, and the score’s rating points defined as 9 points- strongest alternative, 7 points-quite helpful, 5 points-helpful, 3 points- slightly possible contributions, 1 point- doubtful result. In addition, the research results derived from the score model study shows that the concept score of concept 4 is significantly lower and the remaining 11 concepts are valid.
TABLE 8
WEIGHTED SCORING METHOD EVALUATION
	Concept idea
	Convenience
	Effect
	Cost
	Management
	Sustainability
	Combination

	
	0.2
	Weighted Score
	0.2
	Weighted Score
	0.2
	Weighted Score
	0.2
	Weighted Score
	0.2
	Weighted Score
	

	1
	6.7
	6.1
	5.0
	5.7
	4.9
	5.7

	2
	6.5
	5.8
	5.4
	5.0
	5.1
	5.6

	3
	7.3
	6.5
	5.9
	5.5
	6.0
	6.3

	4
	4.7
	4.7
	3.2
	2.7
	3.5
	3.8

	5
	5.9
	5.4
	4.9
	4.7
	5.1
	5.2

	6
	6.3
	6.1
	3.9
	4.2
	4.5
	5.0

	7
	5.9
	5.4
	4.9
	4.3
	4.2
	5.0

	8
	6.1
	5.3
	4.0
	3.7
	3.4
	4.5

	9
	6.7
	6.2
	5.3
	5.5
	5.2
	5.8

	10
	7.1
	6.9
	5.7
	5.7
	5.7
	6.2

	11
	7.2
	6.7
	5.0
	5.1
	4.7
	5.8

	12
	5.8
	5.2
	4.7
	4.4
	4.8
	5.0


C. Concept Position Analysis
The concept position evaluation was conducted on 12 concepts, and the benefit weighted score were calculated and the findings are as follows.
TABLE 9
CONCEPT POSITION EVALUATION
	Service item
	Benefit score
	Benefit Weighted Score

	1
	11.3
	9%

	2
	10.3
	8%

	3
	11.3
	9%

	4
	10.8
	9%

	5
	11
	9%

	6
	8.4
	7%

	7
	10
	8%

	8
	9
	7%

	9
	10.6
	8%

	10
	11.4
	10%

	11
	9.2
	7%

	12
	10.3
	8%
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Fig. 11 Concept positioning evaluation result
The findings of the concept positioning research shows that the benefit score and the benefit weighted score of the concept 6 are significantly lower, and the remaining 11 concepts are valid.
VI. Results
    As a result of Kano model analyzing of the 12 concepts presented in the hypothesis on the service receiver(customers) and the score model and concept positioning on the service provider, the "Symptom cognitive check service", "Medical treatment guide text service", "Sleeping data accessibility services", " Professional sleep clinic information service", and "Updating Product Information Service" these 5 items were on the same perception on the value from the service receiver and provider. However, "Customizable personal breathing mask", "CPAP Storage Management Information Service", "Telemedicine Service", "CPAP Accessories Cleaning Guide Services", "A bag of CPAP that maximizes portability", "Continuous Positive Airway pressure (CPAP) Guide Information Pamphlet",  and "Continuous Positive Airway pressure (CPAP) methods used manual" these 7items showed different results in both groups. The result suggests that the user environment-based service model has a different value view between the service receiver and the service provider, while the U-healthcare service model is unanimous between the two groups of the value view. 
TABLE 10
KANO QUESTIONNAIRE, SC QUESTIONNAIRE COMPARATIVE EVALUATION
	Rank
	Kano questionnaire result
	Quality factor
	SC

questionnaire result
	Quality factor

	1
	1.Symptom cognitive check service
	Attractive
	2.Medical treatment guide text service
	Attractive

	2
	2.Medical treatment guide text service
	Attractive
	4.Sleeping data accessibility services
	Attractive

	3
	3.Customizable personal breathing mask
	Attractive
	1.Symptom cognitive check service
	Attractive

	4
	4.Sleeping data accessibility services
	Attractive
	8.CPAP Accessories Cleaning Guide Services
	Attractive

	5
	5.CPAP Storage Management Information Service
	Attractive
	7.Professional sleep clinic information service
	Attractive

	6
	6.Telemedicine Service
	Attractive
	12.Continuous Positive Airway pressure (CPAP) Guide Information Pamphlet
	Indifferent

	7
	7.Professional sleep clinic information service
	Attractive
	10.Continuous Positive Airway pressure (CPAP) methods used manual
	One-dimensional

	8
	8.CPAP Accessories Cleaning Guide Services
	Attractive
	5.CPAP Storage Management Information Service
	Attractive

	9
	9.A bag of CPAP that maximizes portability
	Attractive
	11.Updating Product Information Service
	Indifferent

	10
	10.Continuous Positive Airway pressure (CPAP) methods used manual
	One-dimensional
	6.Telemedicine Service
	Attractive

	11
	11.Updating Product Information Service
	Indifferent
	3.Customizable personal breathing mask
	Attractive

	12
	12.Continuous Positive Airway pressure (CPAP) Guide Information Pamphlet
	Indifferent
	9.A bag of CPAP that maximizes portability
	Attractive


VII. Conclusion and discussion
    The study focused on the the CPAP-used patients by applying the service design method to obtain the value of design concept from the service provider and the receiver. As a concrete research method, the result of comparative analysis by utilizing Kano satisfaction and SC (Score model, Concept Position) satisfaction based on double diamond method. In the development phase, we thought that customers would weighted more value on the services required in terms of user environment. However, we found that the service based on IoT- U-healthcare was weighted higher value. As the age of the customers decreased, it became clear that they were shifting from general aged to pro-sumer (professional-consumer) customers.

    However, the limitations of this study are that the results of surveys are different depending on the development areas participated in the survey. In particular, software developers placed a high priority on the importance of IoT-based U-health care service, and there is a tendency to favor on various product service models. User-environment based service contents has been conducted with the evaluation of customer satisfaction and also analyzed as an attractive service. Therefore, it is necessary to consider user-environment based service contents as it is show in the upper concept list of development.

    Hence, a meaningful research is deemed necessary to study diversity research and put efforts in relation to the opinions of the service receiver and service provider’s point of parity and point of differences, scientifically analyze, evaluate and presented in new service design research analysis methods.
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