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I. INTRODUCTION 
 

The demand for plus-size bras has increased significantly 

in recent years, driven by a better understanding of body 

diversity and the need to cater to the obese population 

worldwide. Selecting an accurate bra size is crucial as 

incorrect bra size will cause fit, comfort and health issues. 

Plus size refers to clothing sizes tailored for individuals 

whose bodies deviate from the conventional sizing standards 

[2]. The bra of plus size begins to take a prominent place and 

it has revealed an interest in investigating its characteristics 

to meet the demands of support and comfort of a heavy breast 

[3]. 

Different sizing conventions might be employed to classify 

plus-size clothing [2]. Bra sizing guide refers to a structured 

method for categorizing bras based on key body 

measurements to ensure a better fit [4]. Traditional sizing 

frameworks often fail to account for the wide range of body 

shapes and breast proportions. Most brands design bras based 

only on under bust and over bust measurements, without fully 

considering other important body features. A well-designed 

bra can improve a woman’s body shape, attractiveness, and 

confidence [5]. 

Bra sizing and fitting is a complex issue, and there is no single 

size that works for everyone. Even though bra sizes have been 

standardized over the years, it is still hard to find the right fit, 

especially for plus size or large-breasted women. One of the 

biggest challenges is getting the correct breast volume or cup 

size. 

Through the utilization of both qualitative and quantitative 

research methods, including surveys, interviews, and market 

analysis, this study will contribute to the development of a 

fit-focused sizing guide for plus-size bras, helping apparel 

brands improve product consistency, reduce return rates, and 

enhance customer satisfaction. Ultimately, this research aims 

to bridge the gap in plus-size bra fit science by proposing an 

evidence-based solution that enhances both comfort and 

functionality for plus-size individuals. 

II. LITERATURE REVIEW 

In the world of fashion and body sizing, 'plus-size' refers 

to clothing tailored for individuals with fuller body 

proportions, specifically larger busts, waists, and hips. [1]. 

A documented bra sizing system was developed in 1926, and 

Ida Rosenthal was introduced cup sizes in 1928 [11]. By 

1935, Warner Brothers developed the alphabet-based system, 

defining cups by the under bust over bust difference, where 1 

inch = A cup and 2 inches = B cup [1]. 

 

Bra sizing lacks global standardization, leading to consumer 

confusion. Plus-size bra design is challenging for less 

experienced brands [3]. Many online calculators are 

inaccurate for plus sizes, and larger cups (DD) vary greatly 

between brands [3]. Sizing systems differ worldwide: 

UK/USA use Imperial units, most of Europe uses Metric, 

Italy uses numerical bands, and Australia uses dress-size-

based bands [1]. Among plus-size middle-aged women, 

92.31% experience poor bra fit [6], leading to discomfort, 

irritation, and pain. Common issues include strap digging, 

tight bands, bust bugling, baggy cups, and variations in breast 

shape. 

 

Manual measurement methods use tools like dressmaker’s 

tape and Martin’s anthropometer to record bust and under-

bust girths, but these can be inaccurate, especially for plus-

size women, due to tape sinking and body shape variations 

[1], [9]. 2D measurement methods use tools like sliding 

gauges and cameras to capture body profiles and breast 

shapes more efficiently [12]. 3D body scanning quickly 

captures detailed breast measurements, supporting virtual bra 

design and offering more accurate data than manual methods. 
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Wacoal used this technology to improve fit [10]. Challenges 

include privacy issues and lack of standardization [11]. 

Accurate breast measurements are crucial for designing well-

fitting intimate apparel, especially for plus-size women [8]. 

Correct identification of body landmarks specific anatomical 

points like the bust point and center chest point is essential to 

ensure measurement accuracy and consistent body 

positioning [7]. Various statistical methods have been 

employed in previous studies to analyze breast morphology, 

classify breast shapes, and develop sizing systems. Principal 

Component Analysis (PCA) reduces dimensionality, 

followed by clustering techniques like K-medoids and K-

means to group breast shapes [7]. 

 

There is a critical need for a new, adaptive bra sizing guide 

tailored specifically for plus-size women to address fit issues, 

diverse breast shapes, and the lack of standardized sizing 

across brands. 

III. MATERIALS AND METHODS 

A mixed method approach was adopted in this research 

that combines both quantitative and qualitative methods. We 

carried out our research using the following methods, 

 

A customer survey was conducted through an online survey 

and in-person interviews at gyms, parks, and the university to 

identify bra fit challenges faced by plus size women from 63 

participants. To facilitate this, we designed a Google form 

containing research specific questions. We analyzed online 

customer reviews from retail platforms and forums such as 

Reddit and Trustpilot also. 

This research focuses on 25-35 aged women with large 

breasts with a BMI of 25 kg/m² or higher and bra size 

considering Sri Lankan plus-size women as 36D and above 

[1], [8]. 

 

An online survey using a Google form with measurement 

instructions, along with visits to the university, gyms, and 

jogging parks, was conducted to collect Height, weight, under 

bust and full bust measurements from 63 women with large 

breasts, identified through visual observation. After that, we 

calculated their BMI and bra sizes using a standard method. 

Then 51 women with BMI greater than 25kg/m² and bra size 

of 36D or larger were selected from all participants. For 

further quantitative data collection, a Google form titled Self-

Measurement Guide was created, providing detailed 

measuring points with marked figures, 31 measurements with 

corresponding illustrations, and step-by-step instructions for 

participants to measure themselves using a manual measuring 

tape. 

 

For quantitative data collection, tested the ExScan Pro HD / 

EinScan Pro HD scanner and body scanning apps, but 

accuracy issues such as movement sensitivity, inconsistent 

measurement points, low scan quality, and distortions led us 

to rely on manual measurements instead. 

 

The qualitative data analysis was performed using two ways 

one is the charts provided from google form responses with 

percentages and another one is thematic analysis which 

interprets plus size consumers’ responses. 

For analysis of 31 breast anthropometric measurements, 

factor analysis was performed in SPSS version 25 using 

Principal Component Analysis with Varimax rotation. This 

identified eight key measurements most useful for 

determining cup size. 

Then chose three main measurements from identified eight 

measurements using PCA to represent the breast area: the 

distance from the side of the breast to the nipple (lateral breast 

crease to nipple/ LBC-N), the vertical distance from the 

nipple to the breast fold (N-IMFA), and the distance from the 

outermost point of breast to innermost point of breast (OMP-

IMP) as in Fig. 1. 
 

Fig. 1. Measurements Used for Formula Derivation 

Using those three measurements we developed a formula to 

calculate the surface area of the breast. 

A =  2𝑦² 

3𝜋 
A is a quadratic function of the OMP-IMP measurement (y). 

Then, we used this developed formula to calculate the breast 

surface area for each of the 51 participants in ‘in’squared(in²) 

Band size was determined from under-bust measurements by 

adding 4 to even values and 5 to odd values, categorizing 

participants into band sizes 36–48. Within each band size 

group, K-means clustering was applied to breast surface area, 

and clusters were assigned cup size symbols (A*, B*, C*, 

etc.) based on midpoint ranges between cluster centers. As a 

result, participants can determine their accurate bra size by 

referring to this developed sizing guide, which combines their 

band size and calculated breast surface area. 

Then compared the newly developed sizing guide with the 

existing Amanté sizing guide. The goal was to see if the new 

method offers a better fit for plus-size women. 

IV. RESULTS AND DISCUSSION 

Through customer surveys and online reviews, we 

identified several challenges that plus-size women face 

regarding bra sizing and fit. The most common issue, sizing 

inconsistency, directly supports our research objective of 

developing an adaptive sizing guide. Furthermore, 

complaints about cup spillage, gaping, and mono-boob 

effects reveal that existing bras often fail to accommodate 

variations in breast volume, projection, and width. Overall, 

the customer feedback validates the need for a fit-focused 

sizing guide to the unique support, fit, and comfort needs of 

plus-size women. 
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The majority of participants fell into the overweight (39.1%) 

and Obesity Class I (26.1%) categories, confirming the 

sample's alignment with our study's focus. In the participant 

selection survey, current bra size, under-bust, and full-bust 

measurements were collected to calculate actual sizes. 

Among the 51 participants, 69% had a matching band size, 

but only 8% had an exact cup size match. For example, 

40C calculated → 40B claimed (sizing down cup) 

36D calculated → 36E claimed (sizing up cup) 

In principal component factor analysis, a KMO value above 

0.5 and a Bartlett’s Test result below 0.05 as in Table 1 

indicate that the data is suitable for factor analysis. 

Table 1. KMO and Bartlett's Test 

 

 

 

 

 

 

Factor analysis results indicated nine ideal factors, each with 

an eigenvalue greater than 1, as determined from the scree 

plot of initial eigenvalues as shown in Fig. 2. 

The new sizing guide, based on breast surface area, offers 

more detailed cup size assignments compared to the Amanté 

chart. It provides higher precision and clusters based on 

surface area, making it more suitable for plus size and custom 

bra designs. Although it is user-friendly. 

V. CONCLUSION 

This study aimed to develop a fit-focused sizing guide for 

plus-size bras by addressing specific challenges. A review of 

literature, existing sizing systems, customer surveys and 

wearer feedback, shows that traditional sizing standards fail 

to address the fit and comfort of plus size women. To 

overcome these issues, a new sizing guide was proposed with 

refined cup notations. Despite challenges in participant 

recruitment and the cultural sensitivity of body measurements 

specially regarding intimate apparels in Sri Lanka, the study 

successfully collected accurate self-measurement data. 

 

An anthropometric survey was conducted on 51 plus-size 

women aged 25 to 35 years with a BMI over 25kg/m². Thirty-

one body measurements were collected and analyzed using 

SPSS statistical software, including PCA and cluster analysis 

to identify common body shape patterns. The newly 

developed sizing chart was compared with existing brand 

charts, highlighting major differences and showing that 

existing sizing systems are not suitable for plus-size women. 

These results support the importance of adopting a fit focused 

sizing guide specifically designed for the needs of plus-size 

women. 
 

 

 

Fig.2. The scree plot of initial eigenvalues 

The first seven factors explained 72.322% of the total 

variance, and variables with positive loadings above 0.7 from 

these factors were used to develop the new sizing guide. 

Factors 8 and 9 were excluded due to negative loading values. 

The selected variables are presented in Fig. 3. 

 
 

Fig. 3. Eight key measurements 

51 participants were grouped according to their band size. 

After applying K-means clustering to each band size group, 

the final cluster centers were obtained, as shown in the 

following table for each band size. 

 

Band Size – 36 
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