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Abstract 

 
The baby incubator is one of the most important medical devices in the world of health. Baby incubators are used to 
keep the baby's body temperature at the desired temperature and allow the baby to avoid bacterial infections and noise. 
Because of the importance of the tool, the design and development of standard model baby incubator product was 
designed for premature babies. Product of design and development on baby incubator using Quality Function 
Deployment (QFD) method and Simulation application. QFD method that is involved customers method in the 
development of product or service. The customers referred to in this study are medical personnel who usually used 
baby incubators as well as customers or consumers who have experience using the device for treating premature babies 
at home. The simulation application in this study is used to test the air flow that flows in the incubator so that a 
comfortable temperature is obtained in the incubator. 
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1. Introduction 
In today's industrial era, innovation is very important for every company. The rapid development of technology has 
provided various kinds of benefits in all aspects of human life, including the development of products in the digital 
era that are instantaneous today. The development of a product has become a necessity that applies to today's products. 
According to Chen (2014), a good product is a product that is designed according to consumer needs, with various 
purposes such as security, comfort and beauty so that it will make the product more valuable and futuristic. Technology 
has helped researchers or designers to design a product or tool, this can be proven by the many innovations, 
discoveries, and new breakthroughs in development today. One of the he products that have been designed was 
standard baby incubators. The designer combined consumer needs and market design decisions in every hospital. 
Based on the Infant Mortality Rate (IMR), IDHS Data (Indonesian Demographic Health Survey) 2017 Neonatal 
Mortality Rate (AKN) 15/1,000KH, Infant Mortality Rate (IMR) 24/1,000KH while Indonesia's target (RPJMN 2024): 
AKN 10/100,000 KH, IMR 16/100,000 KH and in 2020 until August there have been 74 cases of Neonatal death AKN 
6.23/1000KH and 116 deaths post-neonatal IMR 9.78/1000KH, and the causes of this infant death are several things, 
namely: LBW (Birth Weight Low), Asphyxia (low oxygen conditions in infants) and congenital abnormalities. 
The research was conducted and developed to an ergonomic baby incubator, affordable and durable. The baby 
incubator will later help consumers to facilitate care and take emergency action for the baby. This baby incubator will 
prioritize ergonomics, emergency handling measures, especially for premature babies and a temperature regulation 
system so that consumers will benefit more from the use of this developed product. 
 
 
2. Literature Review 
In a product manufacturing, a product is an object or something that can be offered to the market in order to attract 
consumers, attention, use or consumption that can satisfy a want or need. Products include more than just tangible 
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goods (tangible), Products can be interpreted as outputs obtained from a production process (transformation) and are 
value added from raw materials (input materials) and are commodities that companies sell to consumers (Widodo: 
2006). 
In order for a product to sell in the market, the company needs to consider the consumers’ needs and desires. Quality 
Function Deployment (QFD) is a systematic approach that determines consumer demands or requests and then 
translates these demands accurately into appropriate technical, manufacturing, and production planning. According to 
Lam and Dai (2015), QFD is known as a system for translating the voice of the customer "Voice of Customer" into 
company needs. QFD is an effective tool used by companies to identify customer desires, expand market share, and 
develop strategies to achieve customer satisfaction (Yeh et al.: 2013). Khorshid et al. (2016) explained that QFD can 
be a contributing factor to the success of a product or service. Vinodh and Chintha (2011) emphasize the fact that QFD 
is not a problem-solving tool, but it is very useful to identify the increasing market share. This is achieved by 
translating customer needs and expectations into measurable, actionable and potentially scalable items, through the 
planning and design stages (Camgoz et al.: 2013). 
 
The objectives of QFD according to Garver (2012) include: 
1. Enables organizations to identify customers 
2. Understand and prioritize customer needs 
3. Adding value through maximizing quality 
4. Design a comprehensive quality system for customer satisfaction 
5. Develop strategy 
6. Optimizing the aspect of the product or service that brings the greatest competitive advantage 
 
Wijaya (2011:79) argues that QFD consists of several main activities, namely: (1) elaboration of consumer 
requirements; (2) the description of measurable quality characteristics; (3) determination of the relationship between 
quality requirements and quality characteristics; (4) the application of a number of values based on a certain number 
of values for each quality characteristic; (5) incorporation of quality characteristics into products; (6) production 
design and product quality control. QFD consists of several stages, namely: (1) product or service quality assurance; 
(2) elaboration of consumer requirements through consumer opinions (questionnaires, surveys); (3) description of the 
characteristics of consumer needs (checklist); (4) and the creation of a House of Quality matrix which begins with 
determining the relationship between quality requirements and quality characteristics, applying a number of values 
based on a certain number of values to each quality characteristic, integrating quality characteristics into products, 
production design and product quality control. 
 
 
3. Methods  
In this study, the object of research is a standard model baby incubator that is ergonomically and efficiently designed 
to become a multifunctional tool in use. It can be used on a large scale such as hospitals, health centers, maternity 
homes and home. This research was conducted in one of the local health centers in Surabaya, started from July to 
August 2021 and this study applied quantitative data analysis.   
 
The detail of research stages can be explained as follows: 
1. Problem Identification 

Identifying users at hospital X in order to find the problems faced, then used as the basic reference for designing 
a product that accommodate the user wishes. 

2. Literature Study 
Studying theories related to the subject matter through literature, lecture materials, and other print media as a 
complement to observations in the field. 

3. Data Collection 
The data collection used in the study were: 
a) Observation 

The researcher applied direct observation in the field means observing directly the baby incubator used. 
b) Interview 

This method uses a question-and-answer method to the parties concerned in this case hospital or the user as the 
party who directly experiences the baby incubator product. 

c) Questionnaire 
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In addition to interviews, the researcher used a questionnaire. The related parties were given several questions 
and written that has been provided by the researcher. The questions were arranged systematically and regularly 
on the product. This distribution of questionnaire to baby incubator users in order to get some input regarding 
the advantages and disadvantages of the baby incubator used and also suggestions for improvement. 

4. Data Processing 
After all the required data has been collected, the next steps were: 
a. Perform calculations on the collected data. 
b. Data processing was performed by giving value to data collection from questionnaires that have been 

distributed to baby incubator users. 
5. Formation of HoQ 

The first step in this research was coding the indicators for each attribute statement. This coding was in order to 
facilitate researchers in preparing the QFD matrix and also reducing space in the preparation of customer needs, 
determining WAP (weighted Average Performance) expectations and WAP reality. The next step was determining 
the WAP of interest and processing the questionnaire data to make a planning matrix and HOQ (house of quality). 

6. Design and Prototyping 
 
4. Data Collection  
The first step in processing data with QFD is coding the indicators for each attribute statement. The coding is 
completed to facilitate researchers in forming the QFD matrix, so it does not require a large space when input customer 
needs data. The coding for each attribute is provided in Table 1. 
 

Table 1. The coding for each attribute  
No Indicator Statement Attribut Code 

1 Product 

Easy to use P1 
Durability and long life P2 
Easy to clean P3 
Easy to change the lamp   P4 

2 Safety 
Isolated cable S1 
Cables are arranged neatly and orderly S2 

3 Comfortability 

Air vent availability C1 
Equipped with temperature indicator/thermometer C2 
The height of the incubator according to the height of the user C3 
Equipped with wheels with brakes for easy movement C4 
The door location according to the user requirement C5 

 
At the stage of determining true customer needs, the calculation of the Weighted Average Performance (WAP) value 
on the quality of the incubator that has been used so far and customer satisfaction is carried out to identify strong and 
weak attributes. The quality of the incubator is the value indicated by the value of the gap between the expectations 
and the reality of each attribute of the need. The quality of the incubator will have a positive value if the incubator 
used by the user matches or exceeds the user's expectations. However, the incubator quality value will be negative if 
the incubator used by the user does not meet the user's expectations. WAP values and gaps for each attribute of needs 
provided in Table 2. 
 

Table 2. Data Processing on Questionnaires 
No Attribute Code Expected WAP   Reality WAP  GAP Needs WAP  
1 P1 3,59 3,36 -0,23 4,00 
2 P2 3,57 3,16 -0,41 3,50 
3 P3 3,55 3,36 -0,19 4,00 
4 P4 3,50 3,23 -0,27 3,50 
5 S1 3,55 3,20 -0,35 4,00 
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No Attribute Code Expected WAP   Reality WAP  GAP Needs WAP  
6 S2 3,61 3,14 -0,47 3,50 
7 C1 3,66 3,18 -0,48 4,00 
8 C2 3,70 3,30 -0,40 4,00 
9 C3 3,39 3,14 -0,25 3,50 
10 C4 3,52 3,30 -0,22 3,50 
11 C5 3,41 3,30 -0,11 3,50 

 
5. Results and Discussion  
The next stage is determining the planning matrix. The planning matrix begins with determining the goal value. Goal 
value is the value to be achieved by the company or producer. The planning matrix is provided in Table 3. 
 

Table 3. Planning Matrix  

No Need 
Statement 

Customer 
Satisfaction 

Performance 

Importance 
to customer Goal Improvement 

Ratio 
Sales 
Point 

Raw 
Weight 

Normalized 
Raw Weight 

1 P1 3,36 4,00 4 1,19 1,5 7,14 0,111 
2 P2 3,16 3,50 4 1,27 1,2 5,32 0,083 
3 P3 3,36 4,00 4 1,19 1 4,76 0,074 
4 P4 3,23 3,50 4 1,24 1,2 5,20 0,081 
5 S1 3,20 4,00 4 1,25 1,5 7,50 0,116 
6 S2 3,14 3,50 4 1,27 1,5 6,69 0,104 
7 C1 3,18 4,00 4 1,26 1,2 6,04 0,094 
8 C2 3,30 4,00 4 1,21 1,2 5,82 0,090 
9 C3 3,14 3,50 4 1,27 1,2 5,35 0,083 
10 C4 3,30 3,50 4 1,21 1,5 6,36 0,099 
11 C5 3,30 3,50 4 1,21 1 4,24 0,066 

 
The results of determining the correlation between technical characteristics can be seen in Figure 1 (House of Quality). 
 

Proceedings of the International Conference on Industrial Engineering and Operations Management 
Monterrey, Mexico, November 3-5, 2021

© IEOM Society International 731



 
Figure 1. House of Quality 

 
6. Conclusion  
Based on the results of the data processing, the calculation of the gap value for each customer needs attribute was 
obtained. All GAPs were negative, which indicates that these attributes were still not in line with user expectations. 
Then, the design and prototype design were carried out based on the customers’ wishes. According to the customers’ 
wishes, a baby incubator was made with 2 doors (top and front doors) as seen in Figure 2.  
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Figure 2. Incubator Design on Side View 
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