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Abstract 
     This study comprised the investigation of knee osteoarthritis pathology and orthotic application 
problems among knee osteoarthritis patients and the development of knee osteoarthritis orthotic. The study 
applied mixed methodology including qualitative and quantitative method. Primary and secondary causes of 
knee osteoarthritis were investigated. Quality Function Deployment (QFD) was applied in the analysis of 
customer needs. The research population. Medical personnel and Rehabilitation 3 agencies. The research 
samples were 20 participants comprised of osteoarthritis experts and patients. Product planning matrix in 
House of Quality (HOQ) matrix was applied in finding relationships between the customer needs and the 
technical specifications. Part characteristics for the design and development of knee osteoarthritis were 
analyzed by applying the product technical specifications for design deployment in House of Quality (HOQ). 
The findings indicated five part characteristics with significance scores higher than 5% the then create a draft 
by the Terms subassembly (Sketch Design) began developing the draft to select products, together with 
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physical exercise equipment for patients with osteoarthritis. And process for making effective use. Found to 
have an appropriate level of work is in motion, sleeping, sitting, standing, with the angle at 0-100.  
 
Keywords : orthotics exercise; osteoarthritis; Quality Function deployment; demand; subassembly; matrix 
 
1.  
      

 

  
 

  
 
   

 
 

 [1] 
      . . 2548 

 
  65    

 7.4  60   12 
  20  

  65  
  20   10 

  ( . . 2564)  “
” [2] 

 . . 2556  60   
  21.5 

 3  
 

 
[3] 
      

 
 

 

 [4]  
 

 

   
  

 
 

 

 
     

 
 

 
 

 

 

 

  
     

 

 

 

 
 
2.  
     2.1 

 
     2.2 

 
 

        14  3  –   2558

337



         
 

 

3.  
     1  1 

 
            

 3   
   

 
  30   

            
 3   

   
  
  20   

          1.  3  
          2. 

 3  
          3.  3  
          4.  11  
      2  2 

 
      
     -  
            

 
            

  3  
 

 

4.   
      “

” 
   

     4.1  1 
     1. 

 [5]  
         - 

  
         -  

 
     4.2  2 
     1.  (Quality Function 
Deployment: QFD)   [6] 

 
QFD 

 
 

 (House 
of Quality: HOQ)  2  (Two-Level 
Model)  (Matrix)  
     1.  (Product Planning 
Matrix) 
     2.  (Design Deployment 
Matrix) 
 
5.  
     5.1  
     

  
   (Quality 

Function Deployment: QFD) 
  

      1 
      1 

 3   
 

   
 (Voice of Customer) 

   
      2 

  5   
         

      2 
      3  (House of Quality: HOQ) 

 

 
 
6.  
        

      6 .1 

 (W.G cochran) [7] 

        14  3  –   2558

338



         

 

 

 3    
 

   
  20  

  
     6.2 

 
          - 

 
 

 
   

  
     

   
          -      

 2 
 2 

   (Flexion)  0-120 
  (Extension) 

 0  
 

     6.3  

  

 
    

 
 
 
 
 
 

 
 1  

 
 
 
 

 6.4 
 (Rating) 

 
     
 
 
 
 
  
 

 2  
 

 1 
 (Geometric Mean) 

 

 
 (IMP) 

 5.00 
 5.00 

 4.83 
 4.35 

 4.32 
 3.55 

 4.42 
 4.78 

 4.37 
 5.00 
 5.00 

 4.52 
 4.37 
 4.42 

 3.48 

 3.75 

 3.57 

 4.32 
      1 

 
 
 
 

        14  3  –   2558

339



         
 

 

    6.5  (Quality Function 
Deployment: QFD) 

 IMP (Important) 

 (House of 
Quality: HOQ)  1 ( ) 

  2 ( ) 
  

     (0)                
     (1)        
     (3)           
     (9)             
     

 (Absolute technical Requirement important: 
Ai)  

Ai =  (
 X 

) 
     

  
 

                  %Relative =  
  

     6.6 
 (Product Planning Matrix)  1 

 
 2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 2 
 

  
Absolute 

Tech. 
requirement 

% Relative 
Tech. 

requirement 

1  279.6 18.1 

2  239.7 15.5 

3  238.5 15.5 

4  209.7 13.6 

5  186.2 12.1 

6  129.6 8.4 

7  99.6 6.4 

8  67.5 4.3 

9  65.4 4.2 

10  /  21.3 1.38 

      2 
 

 (18.1 %) 
 

 
  
 (15.5)  

 /  (1.38 %) 

 (Design 
Deployment Matrix)  2  4  
 
 
 
 
 
 
 
 
 
 

 

        14  3  –   2558

340



         
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 4  
 

     6.7  
   3 

 
 
 

 
 
 

79.5 122.4 348 139 139 31.8 38.7 38.7 152.4 122.4 135.3 75.6 25.2 167 209.4 12.4 50.6 12.6 441 108 36.3Absolute tech. requirement 2455

18.1 
15.5 
15.5 
13.6 
12.1 
8.4 
6.4 
4.3 
4.2 
1.38 /  

Cu
sto

me
r Im

po
rta

nc
e

  
 

 
  

 
 

 
 

 
 

 
  

 
 

 
 

 
 

3.23% 4.8% 14% 5.66% 5.66% 1.29% 1.57% 1.57% 6.20% 4.8% 5.5% 3.07% 1.02% 6.8% 8.52% 0.50% 2.0% 0.51% 17% 4.3% 1.39%% Relative Tech. requirement

High = 9

Medium = 3

Low = 1 

 (Design deployment) 

 

 
 

 1 
 

  

 

 

  1 
 

 

 

 

 

  

 
  

 
 

 

 

        14  3  –   2558

341



         
 

 

 3   
 

 

  

Absolute 
part char. 
important 

% Relative 
part char. 
important 

1 
 

441 17.0 

2  348 14.0 
3  209.4 8.52 
4  167 6.8 

5  152.4 6.2 

6  139 5.66 

7  139 5.66 

8  135.3 5.5 

8 
 

135.3 5.5 

9  122.4 4.8 
10  122.4 4.8 
11  108 4.3 
12  79.5 3.23 
13  75.6 3.07 
14  50.6 2.0 
15  38.7 1.57 
16 

 
38.7 1.57 

17  36.3 1.39 
18  31.8 1.29 
19  25.2 1.07 
20 

 
12.6 0.51 

21  12.4 0.50 
 

        6.8 
 3 

 5%  8 
 

    1.  
(Sketch Design)  [8] 

 
 

 
 
 
 
 
 
 
 

 
 
 

 5  
 

     2. 
 

 
 
 
 
 

 
 
 
 
 

 
 
 

 6  
 

     3 .  

  
 
 
 
 
 

 
 

 7  
 
 

        14  3  –   2558

342



         
 

 

        
 

  
 2  

 2  
  3 

  

  0.50 
 

 
 

 

7.       
 4 

 
  

 120  0  

1   90-100 0  
 90 0  

2   90 0  
 80 0  

3   90-100 0  
 85 0  

     

 
          

0-100 
 

8.  
     

  
     1. : 

 -
 0-100  

    
  

 
 
 
 
 

     2. : 

 
 

 
      

 3   
   

  
  

 

 
[1]  . 2548.  

. : . 
[2]  . 2556. 

 80  
. :  .  

[3]   .  
  . . 2556  

. 
[4]  . 2545. .

: . 
[5]  . 2553. . 

: . 
[6]  . 2550.  

. 
: . 

[7]  . 2551.  4. 
: . 

[8]  . 2549. 
. : . 

 

        14  3  –   2558

343


