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Report Synopsis 
Progressive Sports have work extensively on sports bra research and development for many 

years.  Examples of our activities include: 

 Research – Fundemental research (PhD), scientific reviews and presentations, focus 

groups, user observation and expert user testing 

 Testing & Validation – materials and component testing, 3D motion analysis, User 

perception analysis 

 Design – concept development, prototyping and manufacture liason 

The Sports Bra Report 2012 is in 4 separate documents: 

 Part 1 Literature Review 

 Part 2 Expert review and Focus Group 

 Part 3 Patent Collection 

 Part 4 Study – Sports Bra Construction, Performance and Comfort Relationships 

Each document stands alone and can be read in isoloation from the other documents. 

Copyright Notice 

The copyright in these documents is owned by Progressive Sports Technologies Ltd and the 

associated researchers. Purchasing organisations are hereby authorised to view, copy, print 

and distribute this document subject to the following conditions only;  that the document may 

be used for informational purposes only by purchasing orgainisations employees, that the 

document or parts of the document will not be republished, any copy of this document or 

portion thereof must include this copyright notice. These documents are provided "as is" 

without any warranty of any kind, either express or implied, statutory or otherwise; without 

limiting the foregoing, the warranties of satisfactory quality, fitness for a particular purpose or 

non-infringement are expressly excluded and under no circumstances will Progressive 

Sports Technologies Ltd be liable for direct or indirect loss or damage of any kind, including 

loss of profit, revenue, goodwill or anticipated savings. All such warranties are hereby 

excluded to the fullest extent permitted by law. Progressive Sports Technologies Ltd will not 

be responsible for the accuracy of the information contained in this document, which is used 

at the purchasing organisations own risk and should not be relied upon. The information 

could include technical inaccuracies or typographical errors. 

Part 1 Literature Review 

Extract 

Many women experience a feeling of breast enlargement during the week prior to 

menstruation   In women with natural menstrual cycles breast volume is smallest at mid-

cycle when progesterone levels are at a minimum, volume then increases by up to 40% in 

the week before menstruation when progesterone levels are highest (Milligan et al., 1975, 

Hussain et al., 1999). This pattern of breast change for a normal cycle is illustrated in Figure 

4 where breast volume is lowest (approximately 500ml) between days 9 to 17 and increases 

a peak (approximately 600ml) between days 21 and 25. The pattern of breast volume 

change is altered by the use of an oral contraceptive, breast volume is lowest at the end of 

menstruation and increases steadily until onset of menstruation. Milligan et al  (1975) found 
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breast volume increased for both oral contraceptive users and non users in the final week of 

their cycle, up to 100ml in non users and 66ml users. Oral contraceptive use can lead to 

increased breast size and was found by Jernstrom and Olsson (1997) to be a strong 

determinant of breast size.  

 

Figure 1 Absolute breast volume changes with time throughout normal cycle and subsequent 
contraceptive-controlled cycle (Milligan et al., 1975) 
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2.1.1 Function and Development 
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2.3.1 History Error! Bookmark not defined. 

2.3.2 The breast and exercise 

2.3.3 Sports Bra Design 

2.3.4 Sports Bra Usage 

2.3.5 Summary 

2.4 Sports bra specific testing 

2.4.1 Kinematic analysis 

2.4.2 User perception  

2.4.3 A role for the sports bra in increasing sports performance?  

2.4.4 Summary 

3.0 Research areas for the future 

4.0 References 

 

Part 2 Expert review and Focus Group 

Extract 

The subjects who all currently wear 34DD bras were measured using the ISO7250 method.  

What becomes clear is that all of the subjects currently wear the same size bra yet their 

measurements vary significantly?  Once the focus group was complete, the subjects were 

allowed to select their favourite product in any size in order for Progressive to purchase it as 

a gift.  This was done as a test to see what size they felt they needed and so the subjects 

could “put their money where their mouth is” in terms of their design preferences.  With the 

exception of subject 5, the remaining girls all ordered a similar size, with subject one happy 

with a 34DD but expressed her belief the E cup may fit even better (see Table 1).  This 

exercise highlights the lack of continuity in measurement methods and Progressive’s belief is 

that a simple improvement in a fitting method could produce an improvement in sports bra 

functionality.  It is important to reiterate that due to the disparity of size and shape of the 

subjects it is unlikely that each of the bras performs the same on each of the subjects.  

Progressive believes that it is important to design a sports bra that fits the client and not to 

try to fit the client into a highly limited number of pre defined sizes. 

Contents 

1.0 Introduction 

2.0 User Opinion 

2.1 Online 

3.0 Expert user tests  

4.0 Focus Group  

4.1 The products  

4.2 Focus Group Activities  
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4.3 Focus Group Results 

4.3.1 Participant measurement 

4.3.2 Hanger Appeal 

4.3.3 Try on and test 

4.3.4 Dynamic testing.  

4.3.5 The future.  

4.4 Focus Group Conclusion  

5.0 Sports bra on-line questionnaire  

6.0 Current Design Features and Details 

6.1 Movement limitation methods 

6.1.1 Encapsulation 

6.1.2 Compression 

6.2. The Strap  

6.2.1 Strap Styles 

6.3 The Cup 

6.4 Cup Support 

6.4.1 Fabric stretch 

6.4.2 Pre formed  

6.4.3 Encapsulation sling 

6.5 The Under-band  

6.6 Fasteners 

6.7 Adjustability 

6.8 The Construction  

7.0 Transposable Technologies 

8.0 Bra pattern technology 

9.0 Thinking 2012 

9.1 Under Armour 2012 

9.2 Nike 2012  

9.3 Lululemon 2012  

9.4 Body Rock $20k Bra 

9.5 Sports Specific Bras 

9.6 Schock Absorber  

10.0 Conclusion 
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Part 3 Patent Collection 

Extract 

Although it is common practice to do a thorough patent search during idealisation of 

concepts, an overview of the area has been considered in this document.  What becomes 

apparent to the reader is that the intellectual property (IP) surrounding sports bras is varied 

and crowded, with similar patents appearing from time to time.   

The patents concern specific detailing (such as fasteners etc) in addition to more global 

concepts regarding garment make up.  A number of examples of the patents identified 

follows.  These are by no means exhaustive and may act to inspire new ideas or provide a 

reference for further patent searches but no more. 

As and when new ideas are created by the team it is expected that separate and focused 

patent searches and prior art searches be conducted. 

Much of the patent content described in this document has not been commercialised into 

recognisable or related product.  However, some points to product currently in the market 

place.  Some of the patents will remain in force  while others will have lapsed or failed to 

reach granted status.  The report does not provide this detail.  If such detail is required 

specific searches must be performed. 

Searches have been perfromed using Google Patents, EspaceNet and the US Patent office 

platforms. 

The document is provided as a general review document for quick reference and ideation 

inspiration! 

Contents 

Introduction to the Patent Search 

1.0 Fasteners and means of adjustment 

1.1 Adjustable bra 

1.2 Adjustable bra – multipoint adjustment on band and cup 

1.3 Support bra with multiple point adjustment  

1.4 Nike fastner  

1.5 Velcro shoulder strap bra 

1.6 Strap adjustment 

1.7 Cup enhancer for sports bra 

2.0 External cup support  

2.1 Air filled bra  

2.2 Bra with solid insert shield 

3.0 Moisture management and construction  

3.1 Circular knit, seamless construction 

3.2 Moisture management bra 
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4.0 Cup Adjustment.  

4.1 Pad insert size concept 

4.2 Flexible cup support  

4.3 Pad insert for asymmetrical breasts 

5.0 General sports bra concepts  

5.1 Wrap around sports bra 

5.2 Size adjustable bra, front fastening 

5.3 Wrap only style sports bra 

5.4 Sports bra with built in water bottle 

5.5 Weighted sorts bra  

5.6 Stick on bra  

5.7 Reversible design bra 

5.8 Push up sports bra  

5.9 Over the head bra 2  

5.10 Multi adjust bra 

5.11 Modular swimwear 

5.12 Garment with built in cushion to add comfort to the spine 

5.13 Halves concept  

5.14 Cleavage enhancing garment, wrap around, side fastening 

5.15 Bra that facilitates breathing  

5.16 Item of clothing with built in support  

 

Part 4 Study – Sports Bra Construction, Performance and Comfort 

Relationships 

Extract 

This study aims to investigate the relationship between soft tissue kinematics and sports bra 

construction. Studies have shown that breast movement during exercise causes user 

discomfort in >56% of subjects, and that breast support during exercise is shown to improve 

user comfort.  

Tensile testing was used to assess a selection of market available bra constructions and to 

find the moduli of key sports bra components (cup, strap, underband, points of attachment). 

The findings were that variation existed between all bra styles within the component groups.  

One subject (bra size 34C) tested seven bra constructions from the previous set during 

running at 10km/hr using an active marker CODA motion analysis system. It was found that 

cup, underband and strap characteristics may have a statistically significant relationship with 

breast motion, and that poor support and poor constructions lead to user discomfort.  Three 
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component groups were identified from this testing as potentially having a significant effect 

on breast motion and user comfort.  

A prototype bra construction was developed in which each of the three components can be 

tested in conjunction with the others (27 combinations). Results from this test showed up 

significant relationships.  User comfort data was collected and also showed relationships 

between components and performance.  
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1. Introduction  

1.1 Introduction to area of research  

1.1.1 Barrier to Sport and Exercise Participation 

1.1.2 Study Outline 

2. Literature Review 

2.1 Breast Pain  

2.1.1 Lack of Intrinsic Support 

2.1.2 Breast Size  

2.1.3 Correctly Fitting Undergarments  

2.2 Breast Motion  

2.2.1 Three Dimensional Motion 

2.2.2 Dynamic Breast Motion Model  

2.3 Bra Design and Fit  

2.3.1 Compression vs. Encapsulation 

2.3.2 Bra Fit  

2.3.3 Design Criteria  

2.4 Motion Capture Methodology 

2.4.1 Marker Sets  

2.4.2 Limitations of Methodologies 

2.5 Project Scope and Hypothesis  

2.5.1 Current Knowledge  

2.5.2 Research Questions  

2.5.3 Study Hypotheses  

3. Research Methodology  

3.1 Instron Tensile Testing 

3.1.1 Preliminary Testing  

3.1.2 Instron Test Methodology 
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