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Figure 5: Shows the flat sketch of the clothes. 
Source: Yunyi Wang, 2013. 

(Brown, 2012).He studied the documentation of barriers and facilitators for 

participation in physical activity programs have showcased the importance of 

participation for overall health and well-being, as well as the need for advocacy to 

improve participation for people with mobility challenges. 

According to (Pargai & Manisha Gahlot, 2015) Clothing is one of the basic needs 

of human. The children with disability have different clothing requirement from an 

average and normal group. Both functional and aesthetic features are required in 

the clothing of differently abled children. Functional features are required to allow 

more independence in dressing and more self-sufficiency in daily activities 

whereas aesthetic feature are required to distract attention from the disabled part 

and to provide psychological satisfaction to the wearer. 

 
 

Figure 6: Details of the Aesthetic features of the constructed garment. 
Source: Pargai & Manisha Gahlot, 2015. 
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3.1.5. Product development. 
 

 

Figure 9: Research board. 

Research is creative work undertaken to increase the knowledge of the inspiration 

and the use of this knowledge to design.  

 

Figure 10: Inspiration board. 
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Inspired by a wild e locust selecting a subject related to the inspiration & doing a 

research for the same will help in the formulation of the theme.  

 

Figure 11: Theme board. 
A theme is an idea of the story that is inferred by the designer from the details in 

the story. Inspiration: wild locust, Theme: minimalist:  

  

Figure 12: Mood board. 





36 
 

Picking up the forms which represent the identity of the theme which later gives a 

complete outlook of the inspiration. 

 

Figure 15: Motif board. 

Motifs are developed by picking up the lines & forms from the respective boards 

which can be utilized for any kind of surface ornamentation.  

 

 

Figure 16: Color board. 
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Client Creating clients image and biography enables a designer to think more 

tangibly in terms of design.  

  

Figure 19: Concept sketch. 

Front View 

View Back 

 

Figure 20: Illustration board. 
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Data were input in the SPSS package for analysis; 13 body from Bahir Dar city out 

of 35 subjects were generated and summary descriptive statistics utilized (Table 

4).Range, mean, median, variance, standard deviation, minimum and maximum 

were calculated. 

Table 4: Summary statistics for body measurements for Wheelchair user men. 

 N Rang

e 

Minim

um 

Maxi

mum 

Mean Std. 

Deviation 

Varia

nce 

Age 13 10.0 21.0 31.0 25.46 3.0445 9.269 

Trouser 

length 

13 8.5 28.5 37.0 32.73 2.9341 8.609 

Crutch 

depth 

13 3.00 10.00 13.00 11.60 .91889 .844 

Hip arc front 13 3.75 12.75 16.50 14.55 1.05113 1.105 

Hip arc 

Back 

13 4.00 13.50 17.50 15.57 1.07715 1.160 

Waist arc 

Front 

13 1.50 6.75 8.25 7.596 .55470 .308 

Waist arc 

Back 

13 1.75 6.00 7.75 6.903 .47367 .224 

Valid N (list 

wise) 

13       

 

Table 5: Mean comparison with Age is independent list and the other key dimension 
dependent Case Processing Summary. 

 Cases 

Included Excluded Total 

N Percen

t 

N Perce

nt 

N Percent 

Trouser length  * 

Age 

1

3 

100.0

% 

0 0.0% 13 100.0% 

Crutch depth  * 

Age 

1

3 

100.0

% 

0 0.0% 13 100.0% 

Hip arc front  * Age 1

3 

100.0

% 

0 0.0% 13 100.0% 
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size code 6 8 10 12 14 16 18  SD 

Trouser 

length 

25 27 30 33 36 39 40 2.9341 

Crutch 

depth 

9 10 11 12 13 14 14.5 0.91889 

Hip arc front 12 12.7 13.5 14.5 15.6 16.6 17 1.05113 

Hip arc Back 13 13.4 14.5 15.6 16.6 17.8 18 1.07715 

Waist arc 

Front 

6.2 6.5 7 7.6 8.1 8.7 9 0.5547 

Waist arc 

Back 

5.7 6 6.4 7 7.4 8 8.2 0.47367 

  
3.1.7. Product design  

It is concerning the new design tack pack which is consuming when we have been 

developing the product while required material, measurement, machines and labor 

force that help to accomplished this work. 

Table 7: Material cost. 

Name  Quantity  Per price  Total price(ETB) 

Wool with polyester blended 

Fabric      

1.25 m 150 187.5 

    

Cotton fabric  1.25 130 162.5 

Long Zipper  1m 12 48 

Short zipper 0.5 5 10 

Velcro  0.76 10 7.5 

Rope  2.84m 5 14 

Total for polyester with wool 

blended 

  227.25 

Cotton fabric    202.25 
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Table 8: Labor cost. 

No   Quantity  Salary per 
pieces 

Total salary 
(ETB) 

1 Total for polyester with wool blended 1 25.00 25.00 
2 Cotton fabric  1 25.00 25.00 
 total    50 

 

Total manufacturing cost (material cost +labor cost) the price of the product is described 
that was used to accomplish my work below table 30. 

Table 9: Manufacturing cost. 

manufacturing cost  Cost Wool with polyester blended fabric (65% 
with 35%) 

Material 227.25 
Labor 25 
Total 252.25 

 

 

Manufacturing cost  100% cotton fabric  
Material 202.25 

Labor 25 
Total 227.25 

 

Table 10: Current trouser cost. 
No  Cost in birr Ave .BIRR 

 Minimum  Maximum   

Jean  350 600 475 

Toiler 

made  

450 650 550 

 Total 1250 1025 
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4.2. About idea selection and design. 

 4.2.1. Knowledge and type of clothing for wheelchair users. 

Table 12: Shows presence of separate type of clothing for wheelchair users. 

Item  Response  No  % 

Which type of clothe is better choice in 

your life?    

 

Lower Wear  22 63 

Upper Wear     9 26 

Both 4 11 

Total  35 100 

  

 

Figure 23: Show the percentage of presence of separate type of clothing for wheelchair 
users. 

Concerning types of clothing for wheelchair that better choice as table   show 35 

or 100% of the respondent reply that there are wheel chair users in region. 

Regarding type of clothing they have 23 or 63% the want full lower wear and 9 or 

26% are need above waist clothes and 3 or 11% are wants both types of clothing.  

Therefore, the most respondents answer shows that below waist like trouser have 

been needed as long as they want. 

Table 13: Evaluating the existing product for wheelchair users. 

Item  Respondents  No  % 

Is the previous cloth is convenient for 

movement?    

Yes 8 23 

No 27 77 

Total 35 100 

 

26 %

63 %

11 %

0
5

10
15
20
25

Upper wear Lower wear Both
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Concerning the special requirement of functional cloths, Where as 3%, 6%, 9%, 

31%and 51%; strongly disagree, disagree, cannot decide, agree and strongly 

agree respectively of replied strongly agree. From this we concluded that 

Functional clothes are required for wheelchair user peoples. 

Discussion  

Regarding to the respondent answer depending on the question that ask for them 

according to the concerned adjective. Whereas functional cloths design for 

wheelchair users have been needed to suit better choice of their life, convenient 

for movement and basic requirements for keeping their interest. 

4.3. About fabric select, related accessories and tests. 
 

Table 15: Shows the characteristics of fabrics is great impact of wheelchair 

users. 

 Item Respondents Total   

  1 2 3 4 5  

4 Types of fabric and test has a great impact on 

the movement of the wheelchair users. 

0 0 2 23 10 35 

 % 0 0 6 66 28 100 
 

 
Figure 26: The percentage shows the characteristics of fabrics is great impact of 

wheelchair users. 

According to the above table and figure presentation concern is the type of fabric 

with test is great impact on the movement of wheelchair users based on the result 

no respondent replied the participation of disagree and strongly disagree that 

replied the scale is agree whereas, cannot decide or 6%, strongly agree or 28% 

and 66% or agree of them replied as agree. From this we can concluded that the 

0 % 0 % 6%

66%

28 %

STRONGLY 
DISAGREE

DISAGREE CANNOT 
DECIDE

AGREE STRONGLY 
AGREE
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4.4. About prototype  

Table 17: Identifying the existing cloth comfortably. 

 Item Respondents Total 

Scale 1 2 3 4 5  

The existing clothes wear is convenient for  any type 
of movement  

17 12 4 2 1 35 

% 47 33 11 6 3 100 

The result in the table additionally explain by the figure below. 

 

 

Figure 28: Show the percentage to identifying the existing cloth comfortably. 

The participant of this study were asked to rate the participations of wheelchair 

users in the requirement of functional clothing based on the result where as 3% 

strongly agree,6% agree,11% cannot decided 33% disagree and 47% of the 

respondent replied as strongly disagree. From this result one can conclude the 

comfortable cloth for wheelchair users is almost not available 

Table 18: Shows design feature have great role on morality. 

Item Respondents Total 

 1 2 3 4 5  

Clothes with design features have a great role on 

morality  

0 1 4 19 12 35 
% 0 3 11 53 33 100 

 

 

47 %

33 %

11 %
6 % 3 %
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Figure 29: Shows percentage of design feature have great role on morality. 

As it is designate the above table or in the figure concerning design feature for 

wheelchair users cloth  again there is not participant that replied the opportunity 

strongly disagree where as 3% or disagree,11% or cannot decide, 33% strongly 

agree and 53% or agree of them replied as agree. From this we can again conclude 

that Clothes with design features have a great role on morality. 

Table 19: Shows the cloth is easy take on and take off. 

Item Respondents Total   

 1 2 3 4 5  

The existing clothes is comfortable for easily take off 
and take on    

20 12 2 1 0 35 

% 57 34 6 3 0 100 
 

This figure shows that the percentage of use clothes for wheel chair users that 

regarding dressing. 

 
Figure 30: Shows the percentage of the cloths that easy take on and take off. 

0 % 3 %
11 %

53 %

33 %

0
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20

Strongly 
disagree

Disagree can not 
decide

Agree Strongly 
agree

57 %

34% 

6 % 3 % 0 %
0

5

10

15

20

25

Strongly
disagree

Disagree can not
decide

Agree Strongly
agree



52 
 

Regarding to the above table and figure show that cloth have comfortable whereas 

the users take on and take off in whole time and again there is not participant that 

replied the scale strongly agree where as  34% or disagree,6% or cannot decide, 

57% strongly agree and 3% or agree of them replied as strongly disagree. From 

this we can again conclude there are needed comfortable of cloth for easily take 

off and take on. 

Discussion.   

For concerning objective that to development prototype and show the comparison 

between the existing products with the new design of group Question analysis. 

Which is concerning to the respondent answer depending on the question that ask 

for them according to the concerned adjective above. Whereas we concluded that 

depending on the respondent answer the existing clothes wear is not convenient 

for any type of movement, Clothes with design features have a great role on 

perception and the existing clothes is not comfortable for easily take off and take. 

4.5. Concerning about market test. 

Table 20: It presents bout market demand. 

Item Respondents Total 

 1 2 3 4 5  

Functional clothes are launches fastly in the 

market for wheel chair   user.            

Users 

16 13 5 1 1 35 

% 44 36 14 3 3 100 

 
Figure 31: Shows the percentages of present market demands. 

44 %

36 %

14 %
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As indicated above  table or in the figure concerning functional clothing launches 

fastly in the market available for wheelchair users, where as 3% strongly disagree 

,3% agree, 14% cannot decide ,36 % disagree and 44% strongly disagree of them 

replied as strongly disagree. From this we can again conclude that there are not 

Functional clothes are launches fastly in the market for wheel chair   user. 

Table 21: Shows results of assessment provided for users with psychological 

perspective. 

Item Respondents Total   

 1 2 3 4 5  

Functional clothes have direct relationships 

with psychological comfort. 

0 2 6 17 10 35 

% 0 6 17 48 29 100 

 

 
Figure 32: show that the functional cloth is directly relationship with psychological 

convenience. 

The respondent answer show that in the above table and figure is concerning 

functional cloth with psychological relationship; again there is not participant that 

replied the opportunity is strongly disagree where as 6% or disagree ,17% or 

cannot decide,48 % or agree and 29% strongly agree of them replied 48%is agree. 

From this we can conclude that Functional clothes have direct relationships with 

psychological comfort. 

Table 22: Shows the great attention of clothing for wheelchair user. 

Item Respondents Total   

 1 2 3 4 5  

Designing and development of functional clothes 

for wheelchair users need a great attention. 

1 0 3 21 10 35 

% 3 0 8 60 29 100 

0 % 6 %
17 %

48 %

29 %

0

5

10

15

20

Strongly
disagree

Disagree can not
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This figure shows as the percentage of functional clothing for wheel chair user that 

gate from respondent answer. 

 

 
Figure 33: Shows percentage of great attention of clothing for wheelchair user. 

As it is designate above table and figure concerning functional clothing needs great 

attention for wheelchair users again there is not participants that replied the scale 

is disagree where as 3% strongly disagree or 3% ,cannot decide or 8%, strongly 

agree or 29 and 60% or agree of them replied as agree. From this we can 

concluded that Designing and development of functional clothes for wheelchair 

users need a great attention. 

Discussion  

For concerning objective that to implement the new development products design 

for men with lower limb mobility challenges and market tests depending on group 

Question analysis. Which is concerning to the respondent that facing on the 

question answer that ask for them according to the concerned objective above. 

From this we can concluded that depending on the question answer percentage 

Functional clothes are launches fastly in the market for wheel chair   users, 

understanding direct relationships of cloth with psychological comfort and 

designing and development of functional clothes for wheelchair users need a great 

attention. 
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the existing design is not needed modification for wheelchair user cloth and only 

17% are said. In some respondent said modified cloth is needed around 

22.9%.From this result one can conclude that major of respondent have responds 

the existing design should need modifications. 

Concerning the subject in wheelchair user in filled study question 2, 19 of 35 of 

them or 54.1%agree that zipper and Velcro are convenient some of them are 

answered using belt and button for controlling cloth from different activity. From 

this result one can conclude Velcro and zipper special convenient of functional 

clothing. 

Discussion  

Regarding to the respondents were response the existing designs is needed to 

modification whereas most of the respondent agree to said special cloths for wheel 

chair users and fastener is needed for functional clothing because it is better to 

control when they are wearing and take off the cloth. 

12. Which color type is your best choose? 
 

Table 24: Show the question for respondent about the color type. 
No  Color type  Put this mark(/) 

1 Light Orange 10 

2 Green 5 

3 Gray  20 

 

 

 

Figure 34: The percentage of color types that the best choose of the costumer. 
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According to the above table  the result obtained from subject regarding wheelchair 

user in filled study question 12, out of 35 of respondent 14% of them chose is green 

color and 29% light orange color  and 57% on percent of them gray color . The 

researcher have been depend on the respondent answer that the gray color is the 

best choose of the user. Therefore the sample product color should be gray. 

4.6. Information from retailer store in Bahir Dar city. 

Table 25: shows special clothes for wheelchair user availability. 

 

 

 

Figure 35: Shows percentage of respondent answer about special cloth availability in 
retailer store. 

As it can be seen from the table above regarding functional cloth for wheelchair 

availability in trailer store replied 65% wheel chair user ask special requirement of 

functional cloth and 35% vice versa.  

Table 26: presents the type of clothes that mostly purchase for wheelchair users. 
Item  Response  No  % 

Which type of cloths are mostly you sold for the 

wheelchair user?   

Lower Wear  9 56 

Upper Wear     6 19 

Both 7 25 

Total  20 100 
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Item  Respondents  No  % 

Did the disables ask special clothes for their 

easy? 

yes 13 71 

No  7 29 

total 20 100 
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Figure 36: shows the percentage of the product that purchase for wheelchair user in 
retailer store. 

Concerning the type of clothing that sold for wheelchair user 9 respondent or 45% 

of them replied lower wear product is have been sold whereas 6 or 35% the 

respondent replied upper wear product have been sold and 7 of them 20% 

whereas sold for wheel chair user. Again this can be one of the factor that wheel 

chair user needs special cloth whereas trouser with appropriate material. 

Table 27: shows the average price of wheelchair user cloth in retailer store. 
Item  Respondents  No  % 

What is the average price of cloth those 

wheelchair users wear? 

Similar to the normal 

people(A) 

18 100 

 

total 18 100 

 

 

Figure 37: presents the percentage of average price of wheel chair clothe in retailer 
store currently. 

Based on the above table: and figure regarding provision of average price 

wheelchair user cloth replied 0.9% has not given answer .Based on the obtained 

result all of the respondent or 100% of them replied that there is no change of price 

56  %
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that is similar from normal people product price. From this we conclude that 

functional cloth is needed with equivalent price. 

3. If there is functional design cloth for the wheel chair users which one is gets 

top priority according to the following parameters. 

 

Table 28: shows the rank of top priority of functional cloth that gets according to 

above parameters. 

 

Figure 38: presents the percentage of value ranks according to the parameter in retailer 
store. 

On the base of the participant to each of specific item in the parameter rank scale 

percentage scores were compute in order to describe the respondent along the 

range in their perception based on the above table and figure in selected retailer 

store. 

Discussion  

In line with the above question , participants were asked how they have seen the 

parameter and if there is a functional cloth for wheelchair user the respondent 

replied that  2 of them 5% of  replied that shows the price of clothes whereas 3 of 

them 8% of  replied that the strength of cloth for wheelchair user and 7of them 17% 

of them replied that functional cloth design  is  requirement for the user and 70% 

of them 70% of respondents replied functional cloth for wheel chair user will be 

high significance. From this result one can concluded that major of respondent 

have responds the functional cloth will have high priority of basic needed for wheel 

chair users. 
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Table 29: Solubility behavior of fibers in the fabrics. 

Fabric 

composition  

Sulfuric acid 75% Meta-cresol Sodium 

hydroxide 

cotton Soluble insoluble insoluble 

polyester insoluble soluble insoluble 

wool insoluble insoluble soluble 
 

4.7.5. Rubbing fastness test 

This will be seen in the final product as a misalignment of part or all of the Wicking 

is the transfer of some or the entire print color along the fibers Rub fastness is of 

significant importance to prints, as the color is provided by a pigment that is fixed 

to the exterior of the fiber. The pigment on the surface of the fabric is the first 

component to come under attack when a fabric is rubbed or abraded. Crocking is 

a simple method for determining fastness to rubbing. The standard 10 cycles 

employed in the crocking test may not be enough to break down a faulty pigment 

binder system, so some rub fastness test methods involve an increased number 

of rubbing cycles. This can also be called fibrillation, as single fibers poke through 

the surface of the print. Frosting is easily identified in a loss of depth of shade of 

the print. 

Table 30: Rubbing test results. 
 

 

 
 
 
 
 

 

 

 

 

 

 

 
 
 

Rubbing 

Sample  S1 S2 S3 

Drying  1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 

4 5 4 5 5 5 5 5 4 4 5 5 5 5 5 

4 4 5 

Washing  4 4 4 4 4 4 4 4 4 4 4 4 5 4 5 

4 4 4 

S4 S5 
1 2 3 4 5 1 2 3 4 5 
5 5 5 5 5 4 5 4 5 4 

5 4 
4 4 5 4 5 3 3 3 3 3 

4 3 
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4.7.6. Wash fastness 

Consumers launder their fabric at some time in the lifespan of the textile. Change of color 

or staining of another garment during laundering is generally immediately evident to the 

consumer and has a high impact on consumer satisfaction. Like light fastness testing there 

are a huge number of different iterations of the wash fastness test. The wide variety of test 

methods have mostly arisen due to the variety of washing methods available, cultural 

practices, the material being washed, and the end use of the product of new wash fastness 

test methods. The development of detergents and bleaches has influenced the 

development of new wash fastness test methods. 

Table 32 shows the variety of conditions initially photo-bleaches when it is first exposed 

to light; however, it yellows in the first five ISO wash fastness tests for domestic and 

commercial washing. 

Table 31: The first five ISO wash fastness test conditions. 
Test  Temp (c0) Time(min) No of steel balls Chemical  

T1 60 45 10 Detergent or soap 5g/l 

T2 60 45 10 Detergent or soap 5g/l 

T3 60 45 10 Detergent or soap 5g/l 

T4 60 45 10 Detergent or soap 5g/l 

T5 60 45 10 Detergent or soap 5g/l 
 

Table 32: The results of wash fastness. 

 
 
 
 
 
 
 
 
 
4.7.7. Air permeability tests 

Depending on the above standard the researcher have been tested the following 

specimen by using air permeability (FX 3300) tester machine. 

 

 

 

Washing 
fastness 

Sample  S1 S2 S3 
    

S1-S3  
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 
4 5 4 5 4 5 5 5 4 4 5 5 5 5 5 

S1=4 S2=4 S3=5 

S4 & S5 
4 4 4 4 4 4 4 4 4 4      

S4=4 S5=4  
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may form different drape shapes. Hence other parameters such as number of 

nodes (folds) and node dimensions are also used to describe the drape quality. 

The drape formation process is experimentally found to consist of three stages 

(Mizutani, 2005).This study was used 30cm standard diameters of specimen and 

test 3 for each spaceman sample; therefore the result shown below: For lining 

fabric =<30=DC%; for apparel 30=<DC %=< 85. 

Table 35: Shows testing result of fabric drape. 

 

Test  

Original mass of the 

total ring paper(W1) 

Mass of the shadow 

area of the paper (W2) 

DC% 

Result 

 

Ave. 

1 3.98 1.8 45.2  

44.3 2 4.03 1.77 43.9 

1 4.06 1.61 39.7  

40.2 2 4.01 1.64 40.87 

 

Discussion  

A fabric should be tested initially with a 30 cm specimen in order to see which of 

the above categories it falls into. When test specimens of unique diameter are 

used, the drape coefficients measured from them are not directly comparable with 

one another. Whereas the researcher have been made it around 2 tests for each 

sample which shows the above table. Therefore, the average result shows fabric 

is comfortable for functional clothing because according to standard diameters of 

specimen the researcher was choice 30 cm to reply for apparel and 2 tests for 

each sample have been done it. For lining fabric =<30=DC%; for apparel 30=<DC 

%=< 85, so the average drape confidence result is 30.88% therefore, this fabric is 

more than expected suitable for apparel. 
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Figure 39: Wheelchair user trouser design back and front. 
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Waist band
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Close and 
opening

 
 

Figure 40: Side view of the design. 
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Design sheet: Trouser it is one layer fabric by difference seam and stitch type 
and other components have adding to support their easy. 

Table 37: Description about product. 
 

 

 
 

 

Table 38: Bill of material 

No  Material  Quantity  color Remark  

1 Selected fabric  gray  

2 Trims    

 zipper  3 piece dark gray  

 Thread 1 piece gray  

 Elastic  1 piece white  

 Velcro  1 piece loop 

and hook 

white  

 Rope  1 piece gray  
 

Table 39: Operation break down. 

 
Operation  

Machine types Seam 
type 

Stitch 
type 

Making each panel over lock Over lock machines  503 
Attaching side pocket both side. Lock stitch  

machines 
Supper 
impose 

301 

Attaching zipper in fly. Lock stitch  
machines 

Supper 
impose  

301 

Attaching out seam zipper Lock stitch  
machines 

Supper 
impose 

301 

Combining back crutch. Lock stitch  
machines 

Supper 
impose 

301 

Closing in seam both side Lock stitch  
machines 

Supper 
impose 

301 

Preparing elastic at back waist 
band. 

Lock stitch machines Supper 
impose 

301 

Attaching waist band with loop Lock stitch machines Supper 
impose 

301 

 

Date : 03-May -2018  Style : ka008 

Classification : men Color: gray 

Size range : M   

Description : Day today wear  
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Table 40: Measurement chart. 
No  Land mark  Measurement have been taken 
1 Trouser length 34.5 

2 Crutch depth 18 1/8 

3 Hip arc front 10 

4 Hip arc Back 11 1/2 

5 Waist arc Front 9 

6 Waist arc Back 13 

 

Table 41: Cost sheet. 

Cost sheet  

Product 
Wheelchair 
users trouser Type of material 

Style no: XYZ Country  

Buyer: ABC Fabric knitted 

 Particulars Details 
Amount (IN 
BIRR) 

Fabric Costing  

 Knitting Fabric  Per M 150.00 

 Sub total  150.00 

Garment costing  

 
Avg.  Fabric 
Consumption  

Fc =fabric width 

*trouser length 

=1.54 m*.85m=1.3 M2 195 

 CM Charges   12.5 

 Sub Total  207.5 
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4.10. Manufacturing process 

Initially, the design was analysis and developing prototype by grey fabric whereas 
the researcher was checked the fitting and after that the researcher have 
developed pattern with preparing final garment. 

 

Figure 41: pattern making and Cutting. 

4.11. Preparing the full components of the garment and constructed by using industrial 
sewing machines. 

 

Figure 42: Stitching. 




















