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Background

• Seamless knitted garments acknowledged as the future of next-to-skin apparel

– Sports bras category has seen an influx of seamless knitted designs

• Starr (2002) found that elasticity, absorbency, and durability are important considerations for 

sports bra materials

– Challenge:  restricting breast movement during exercise

• Bra straps can have far reaching impacts

– overly tight straps found to cause discomfort and potentially shoulder and neck pain 

and headaches (Cha, 2012; Pearse & Nanchahal, 2002)



Purpose of the Study

• Investigate the effect of SL and different patterns on seamless knitted 

fabric properties as applied to sports bra strap functionality.



Literature

• Previous research on bra straps indicates their elastic property, friction property, and the 

length and the width of the elastic fabric strips have impacts on the breast support and 

functional performance (Zhang et al.,2021)

• Kane et al. (2007) investigated textile comfort via measurements of four factors: (1) softness, 

(2) ability to absorb moisture, (3) air permeability, and (4) dissipation of heat and insulating 

properties

• Marmarali et al. (2017) concluded that with lower knit stitch size, stitch spacing is reduced 

and this allows the knitted garment to be denser, more compact, and compressive.



Literature Gap

• No studies have been found to investigate the role of knit stitch length on fabric 

properties that influence functionality of bra straps, such as fabric elongation, 

breathability, and moisture management.



Experiment: Step 1
SL was set at 70, a default value for knitting sports bras, and twenty different 
stitch patterns commonly used for seamless knitted activewear were tried



Experiment: Step 2

• Air permeability and elongation data, 

patterns #8, #10, #11 and #12 were 

selected, and knitted tubes with 

SL=110 and SL=125 were knitted in 

these four patterns, relaxed, scoured 

and dried

• A 4x3 experimental design was used in 

this step, with two independent 

variables: knit stitch pattern and SL. 



Results

One-way ANOVA test results are shown in Table 3.



Results

Table 4. Two-way ANOVA result of the effects of pattern and SL on thickness



Results

Table 5. Two-way ANOVA results of the effects of pattern and SL on air permeability, elongation, and breaking force (p-values)



Data Collected

Figure 1. Step 1 results for: (a) air permeability, (b) breaking force, and (c) elongation 

coefficient for patterns #1, #7, #8, #10, #11 and #12, at SL=70.



Data Collected

Figure 2. Estimated marginal means plots for the four patterns and three SL values for:

(a) fabric density, (b) thickness, and (c) fabric weight.



Data Collected

Figure 3. Estimated marginal means plots for the four patterns and three SL for: (a) air 

permeability, (b) elongation coefficient, and (c) breaking force.



Data Collected

Figure 4. Plot for estimated marginal means for OMMC for each pattern and SL.



Further Studies

The results of this research offer a scientific background that could help sports bra 

designers in selecting appropriate knit stitch patterns and stitch size parameters, 

advancing the functionality of sports bras and improving women’s wellbeing and 

lifestyle.
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