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Background: Breast augmentation procedures are one of the most commonly performed aesthetic procedures in the
United States. Little work has focused on the general public’s overall perception of the ideal breast or has validated them
with patient photographs.
Objectives: To validate crowdsourced perceptions of breasts with their alignment to the aesthetics of breast augmenta-
tion patients.
Methods: A prospective cross-sectional study was performed using participants enrolled through the Amazon
Mechanical Turk crowdsourcing platform (Amazon Web Services, Amazon, Seattle, WA) to obtain participant opinions of
how closely patient breasts aligned with previously obtained results of 4 ideal breast characteristics. Outcomes were re-
ported based on the correlation between breast attractiveness and alignment to ideal breast characteristics, both before
and after breast implant procedures.
Results: 2306 responses from 737 participants reported patient photograph alignment with ideal breast projection pro-
portion (1.0) as having the highest correlation to opinions of heightened aesthetic beauty (R = 0.98, P < 0.001), and ideal
nipple direction (front) as having the lowest correlation to aesthetic beauty (R = 0.90, P < 0.001). Younger age groups (18-
24) and participants with a high school diploma or less rated patients as less attractive, while married and wealthy individ-
uals reported higher attraction levels.
Conclusions: Crowdsourcing can be a useful tool for aesthetic surgery preferences and has helped reveal key takeaways.
The importance of the 4 breast characteristics has been validated, with alignment to all 4 characteristics tested having a
high correlation to preferences. Differences in preference across demographic groups are a topic to further investigate.
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have allowed for the tremendous advancement in the de-
velopment of implants, it is important to consider additional
factors such as physician and patient preferences.

The authors previously studied preferences of non-
surgeons, as it is thought that patient satisfaction may
be more highly correlated to public perception of ideal
breast aesthetics.> Previous studies have shown, in fact,
that there exist differences between patient and surgeon
preferences on this issue.® Independent objective data for
the ideal breast would be valuable to both patients and
surgeons. Studies of specific subsets of the public’s pref-
erences for breast shape have been conducted,” but there
is currently no agreed-upon consensus regarding the
public’s collective perception of the ideal breast shape.81°

In the majority of cases, breast augmentation proce-
dure outcomes are measured by either a physician who
performed the procedure or the patients who underwent
the procedure. However, these are both biased opinions,
and an assessment of n = 1is unlikely to be objectively ac-
curate or statistically sound. Using crowdsourcing to get
a larger cohort of opinions by utilizing real photographs
of breast augmentation patients would be ideal, as actual
patient photographs have been shown to be the most in-
dicative way to assess outcomes. Amazon Mechanical
Turk (AMT) (Amazon Web Services, Amazon, Seattle, WA)
has been shown in the past to be a high-quality source of
data both inside and outside of medical applications, and
in visual tasks is both reliable and repeatable.'2-2°

In previous research completed by the authors, it was
found that 4 characteristics were most highly indicative
of female breast attractiveness.® These 4 characteristics
of the 11 tested were: breast projection proportion, breast
width to upper buttock width ratio, breast width to shoulder
width ratio, and nipple direction. It is now important to val-
idate these findings by using photographs of real patients
both before and after receiving breast implants and learn
whether patients with more attractive breasts are also per-
ceived as having characteristics more aligned with the
previously researched ideal breast shape. This research
may help to formulate objective measures for the quality
of aesthetic outcomes in procedures as well as provide
measures for the average level of aesthetic improvement
provided by specific surgeons.

METHODS

A prospective cross-sectional study was conducted using
a popular website used for simple crowdsourcing tasks,
AMT.2" The population of AMT crowds has been shown
to be suitable for research purposes in that it is generally
representative of the US internet population.”® Motivation
has been shown to be primarily driven from enjoyment,
demonstrating a lower bias in the selection of participants
who actually complete the survey.'222

Survey questions were designed in multiple-choice
or sliding scale format. Questions utilizing a sliding scale
encoded responses in the range of O to 100, using in-
crements of one. Crowdsourcing was utilized to obtain
survey responses to analyze the public’s perception of pa-
tient breast aesthetics and how closely their preferences
aligned with the ideal breast characteristics.

Worker Requirements and Screening

Turkers were given an allotment of one hour to com-
plete each survey, and the survey was set to expire after
5 days of being posted on the website. All users on AMT
are required to be at least 18 years old to accept Human
Intelligence Task (HIT) requests. In addition to this, how-
ever, a question that asked workers which age group
they belonged to was included in the surveys to ensure
an age of at least 18. Additional requirements were that
each worker must have completed at least 500 previous
crowdsourcing tasks on AMT as well as that they must
have a 90% or higher approval rate for the previous tasks
that they completed. This helps dissuade fraudulent
workers from being allowed to complete the surveys.
There were no constraints for where the workers needed
to be located, so as to get a slightly heightened level of
diversity in the results.

An additional barrier of entry for fraudulent workers was
set in place. For each of the sliding scale questions, users
were required to move the slider before being allowed
to submit a survey response. They were also required to
choose options for each of the multiple-choice questions,
one at a time. These processes help prevent workers from
simply submitting a survey that they didn’t read.

Demographic Questions

For each survey participant, if their demographic data had
not been previously saved in the database, they were
asked 8 demographic questions: age group, gender, eth-
nicity, education level, marital status, number of children
raised, number of children living in a household, and so-
cioeconomic status. If these data for a user already ex-
isted in the database from a previously completed survey,
these questions were omitted. The socioeconomic ques-
tion asked users, with an illustrative guide, on which rung
of a 10-rung ladder would they belong in their country’s
economy, in which people in the top rung are the most well
off and people in the bottom rung are the least well off.
These questions were asked to get a better idea of
the kinds of factors that may affect a participant’s opinion
regarding ideal breast shape. For example, a Turkers’
opinion of their socioeconomic status may affect how they
perceive the attraction level of others. Additionally, age
helps delineate experience but having children or having
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Figure 1. (Left) Example of lateral before and after patient breast implant photographs of (top) a 24-year-old female and
(bottom) a 37-year-old female. (Right) Example of frontal before and after patient breast implant photographs of (top) a 24-year-
old female and (bottom) a 37-year-old female. After photographs were taken 3 to 6 months post procedure.

had children changes the adult perception of the breast as
the changes that occur prepartum and postpartum affect
the breast.?3

Breast Preference Questions

Each participant was shown 4 panels from the Breast
Preference Questionnaire,” which illustrated either 4 or
5 variations of a breast in either the frontal or lateral
position. Characteristics that were previously shown to
be the most highly correlated with the public’s aesthetic
preferences were used for this study.® The 4 breast
characteristics used were: breast width to shoulder
width ratio (frontal view), breast width to upper buttock
width ratio (frontal view), nipple direction (lateral view),
and projection proportion (lateral view). These are the
names given to each characteristic from the creators of
the scale and not from our own judgments regarding
the assessed areas. Ideal variations of each character-
istic found in the previous research® were:

- Nipple direction: front

« Breast width to shoulder width: 105%

« Projection proportion: 1.0

- Breast width to upper buttock width: 105%

The variation previously deemed to be the most ideal
was given a red border with a “Preferred Photograph” cap-
tion. The participants were asked to rate how close the
patient’s photograph was to the preferred photograph in
the image panel, using a slider range from “not at all in

alignment” to “exactly in alignment” on a range of O to 100.
Additionally, participants were asked to rate the overall
aesthetic beauty of the frontal and lateral photographs
using the same style of slider.

Each survey participant was shown a photograph of
one patient’s breast state at a time, either before or after
a breast implant procedure. Written consent was pro-
vided for all patients, by which the patients agreed to
the use and analysis of their data. All photographs were
taken after a procedure was within the 3- to 6-month
postprocedure range. Twenty patients were used, making
a total of 40 breast states, in which a state represents
one patient at one point in time. Patients were predomi-
nantly Caucasian and aged between 21and 56 years old;
examples are shown in Figure 1. Each survey contained
both a frontal photograph and a lateral photograph of the
patient’s breasts. Turkers were welcome to complete as
many of these surveys as they wanted, being able to com-
plete all 40 surveys if they preferred, with compensation of
$0.20 per survey submission. A minimum of 80 responses
were collected for each patient photograph. On average,
each submission took less than 5 minutes to complete. All
surveys took place between October 15, 2021, and January
3,2022.

Data were stratified according to age group, gender,
ethnicity, education level, number of children, and socio-
economic status. All data collection was completed using
Microsoft Excel (Microsoft Corp., Redmond, WA). All statis-
tical analyses were completed using the Python program-
ming language.?
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RESULTS

In total, 737 unique Turkers participated in some portion
of the surveys that were submitted, with a total of 2306
survey responses. Table 1 displays a summary of the
demographics for these Turkers. Compared with the pre-
vious study in which the ideal breast preferences were
found, the makeup of the crowd is very similar, with the
same general groupings. There was a skew in the 25 to
34 age group, although this group has been shown to be
the most likely group to undergo breast augmentation
procedures.?®

On average, among the 20 patients tested, a breast
augmentation procedure improved the overall aesthetic
rating of the patient by 16.37 points, with lateral and frontal
photograph views experiencing approximately the same
level of improvement. Of the 4 characteristics tested,
the average change in alignment with the ideal variation
of that characteristic was plotted and shown in Figure 2.
The characteristic that experienced the largest increase
in alignment from a breast augmentation appeared to be
projection proportion, with an average increase of 18.32
points among the 20 patients. The smallest increase be-
longed to nipple direction, with an average increase of
13.94, although the ratings for nipple direction were gener-
ally higher overall in patients before undergoing a breast
augmentation.

The overall aesthetic rating of each photograph was
recorded and plotted against the Turker’s opinion of the
alignment with the preferred photograph from the image
panel illustration. Figure 3 displays a plot for all 4 charac-
teristics tested of the before and after aesthetic ratings
and alignment to ideal ratings, for all photographs. Figure 4
additionally displays the change in both of these values for
each patient between the before and after photographs,
to illustrate the typical levels of aesthetic improvement for
each measure with each of the 4 characteristics. Table 2
displays the correlation between the 2 measures for each
of the breast characteristics.

From Figures 3, 4, we can see that a breast’s pro-
jection proportion and a breast’s width relative to the
patient’s buttock width are the 2 most strongly correl-
ated characteristics to perceived aesthetic beauty.
Furthermore, it can be surmised from Figure 4 that, on
average, for every increase in 10 points in the alignment
of a characteristic to the ideal variation, there is an av-
erage increase in the breast’s overall aesthetic beauty
rating by: 9.41 points, 9.39 points, 10.48 points, and 13.59
points for breast width to buttock width, projection pro-
portion, breast width to shoulder width, and nipple di-
rection, respectively. However, although improvement
of nipple direction has the largest chance of increasing
aesthetic beauty, this was still the least likely variable to
improve across all 20 patients.

Table 1. Summary of Demographic Groups for the 737
Unique High School (HS) Graduate Equivalency Diploma
(GED) Participants in the Survey

Variable Level No. of participants (%)
Gender
Male 442 (60%)
Female 295 (40%)
Age
18-24 29 (4%)
25-34 341 (46%)
35-44 205 (28%)
45-54 110 (15%)
55-64 39 (5%)
>65 13 (2%)
Education level
HS/GED or less 131 (18%)
Associate’s degree 55 (7%)
Bachelor’s degree 440 (60%)
Graduate degree 1M1 (15%)
Marital status
Single & Never Married 186 (25%)
Married 495 (67%)
Other 56 (8%)
Socioeconomic well-being (1= highest, 10 = lowest)
Mean (SD) 5.2(29)
Median (IQR) 5(2.0)
Wealthy (1-2) 77 (10%)
Upper Middle Class (3-4) 197 (27%)
Middle Class (5-6) 267 (36%)
Lower Middle Class (7-8) 144 (20%)
Poor (9-10) 52 (7%)
No. of children raised
None 243 (33%)
1 182 (25%)
2 240 (32%)
3 or more 72 (10%)
No. of children in household
None 306 (41%)
1 189 (26%)
2 145 (20%)
3 or more 97 (13%)
Race/ethnicity
Asian 14 (2%)
Black/African 66 (9%)
Hispanic/Latino 41 (6%)
Indian subcontinent 67 (9%)
Other/multiracial 44 (6%)
White/Caucasian 505 (68%)

GED, graduate equivalency diploma; HS, high school; IQR, interquartile range;
SD, standard deviation.
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Figure 2. The average change in the alignment of a patient’s breast to the ideal variation, for each characteristic, both before and
after receiving a breast augmentation procedure. The individual before and after points have been jittered in this figure. Nipple
direction experienced a 13.94 point change from before to after, and projection proportion experienced an 18.32 point change.
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in the patient’s perceived aesthetic beauty.

The top of Figure 5 is a swimmer’s plot, which illustrates
the magnitude of improvement in aesthetic beauty be-
tween before and after states of the breast implant patients.
The bottom figure gives a more nuanced view of the be-
fore and after state for each of the 4 characteristics tested.

Demographic Preferences

From previous research, it is known that crowdsourced
groups of the sizes obtained in this study are large enough
to be reliable and repeatable for evaluating visual assess-
ments.20 Slight differences were seen between males and
females completing the surveys, but they were not signifi-
cant enough to be of interest. Figure 6 illustrates the dif-
ferences between the demographic groups in their overall
preferences of the before and after photographs.
Interestingly, Asian and Indian ethnicities reported lower
aesthetic beauty to both before and after photographs,
but much lower for the before photographs, whereas the
Black/African group reported very high aesthetic beauty

Table 2. Correlation Values Between Alignment With Ideal
Breast Characteristic Variation and the Aesthetic Ratings

Alignment with characteristic & aesthetics Correlation — Pearson’s (p)

Breast width: shoulder width 0.96 (<0.001)
Breast width: buttock width 0.98 (<0.001)
Nipple direction 0.90 (<0.001)
Projection proportion 0.98 (<0.001)

overall for both before and after photographs, rating the
before photographs as higher than any other demographic
group. The number of children raised appeared to have
a marked distinction as well, with the perceived beauty
for the before photographs increasing as the number of
children the participant had raised increased. Married in-
dividuals reported higher levels of beauty overall, whereas
Separated or Divorced participants reported the lowest
values of aesthetic beauty. All participants who had some
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Figure 5. Top: Overall aesthetic ratings of each of the 20
patients whose photographs were used in this study. Bottom:
Overall aesthetic ratings of each patient with the rating of
each ideal characteristic in the before and after photographs.

form of post-secondary schooling reported relatively sim-
ilar levels of attraction to the photographs, while partici-
pants who had a high school education or less reported
lower attraction to the before photographs.

Users who self-reported as being in the upper rungs
or lower rungs of the socioeconomic ladder reported very

similarly, both seeing the before photographs as much
more attractive, than any of the other groups. In the age
category, the youngest grouping of 18- to 24-year olds ap-
pear to view the before photographs as much less attrac-
tive than any other age group.

Most demographic groups and subgroups rated the after
photographs as approximately the same relative levels of at-
traction, with just 2 larger outliers, participants who identified
as Asian and participants who were Separated or Divorced.

DISCUSSION

As breast augmentation procedures become more ad-
vanced with a widening array of technologies being used, it
is important to clearly and comprehensibly understand the
public’s perception of ideal breast characteristics. We pre-
viously demonstrated the ability to utilize crowdsourcing
to understand the public’s perception of aesthetic beauty.
This work adds to the literature by validating those results
with actual patient photographs and displaying the change
in perception after a procedure.

Overall, our study reported that the public’s opinions on
photographs of patients before and after breast implant
procedures are generally in concordance with the findings
of our previous study. Patients who showed large improve-
ments in the characteristics deemed as more important to
aesthetic beauty were on average assessed as having a
higher level of aesthetic beauty, with projection proportion
being the most important of these factors. Other research
on the overall breast aesthetic found results without first
assessing specific traits that underwent specific varia-
tions.? We believe that our approach was successfully
able to find the traits, which were most indicative of aes-
thetic beauty, and additionally validate them. Previous lit-
erature using some of these methods only focused on a
specific ethnicity, whereas our study was able to add to
this by giving a broader view of the overall public’s opinion
while additionally showing demographic differences.”
Additionally, past research has shown how aesthetic opin-
ions of breasts change over time as the number of children
raised increases, which was further validated in this study,
with a changing view of aesthetic beauty as the number of
children raised increases.?®

The varied correlation between aesthetic ratings and
ideal characteristics of breast shape can provide a ranked
order of which characteristics are more important, from an
aesthetic standpoint, when analyzing real photographs
of patient breast augmentation outcomes. If this is the
case, then breast projection proportion, width relative to
buttock width, and width relative to shoulder width are of
more importance to aesthetic beauty than is nipple direc-
tion. For example, looking at Figure 5, we can see that with
patients #8, #14, #17, and #18 there were large improve-
ments in overall aesthetic ratings while having relatively
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Figure 6. Differences in overall aesthetic ratings for different demographic groups in the cohort of volunteers. Groups that

were too small to be represented individually were combined.

small changes in nipple direction compared with the other
3 characteristics. Also, for patients like #4, there appear
to be larger differences in nipple direction than any of the
other characteristics, with only a minimal increase in the
overall aesthetic rating.

Although this study expresses several factors affecting
the public’s perception of the ideal breast, there are

several limitations that should be addressed. The popula-
tion of the AMT crowd was fairly close to a representative
sample of what would be desired, albeit there was a skew
toward males vs females, and it should be noted that this is
an internet literate crowd with a skew in the 25 to 34 age
group. The survey-based nature of this study allows for the
possibility that either some participants were dishonest
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or simply finishing the survey as quickly as possible to be
compensated. It is possible that this could have meddled
some of the demographic data as well. Albeit the photo-
graphs used were the most representative of patients who
would undergo a breast implant procedure, photographs
used were predominantly of one Fitzpatrick skin type and
in a relatively small range of ages. If the patient photo-
graphs were more diverse, this could have affected the re-
sponses in some way.

The surveys were allowed to be done all at one point
in time, as opposed to being parsed out over multiple dif-
ferent points. Although the number of surveys completed
for each photograph was large enough to be reliable, this
could have still caused a smaller number of Turkers to
“hoard” the surveys, making the responses slightly less di-
verse. The socioeconomic status question, in addition, was
based on where the participant felt their status belonged,
as opposed to quantitative income levels, and that should
be noted. Finally, the demographic question regarding
education did not have a selection for “Completed some
College,” which could have forced several participants
to either choose “High School Diploma” or “Associate’s
Degree.” This is a potential source of error in that demo-
graphic result.

CONCLUSIONS

The critical finding from this study is that learning the public’s
perception of ideal breast characteristics is possible using
crowdsourcing using validation from visual scale assess-
ment. We found that projection proportion and lateral breast
width were the most important aspects of breast aesthetics.
Although these relationships can inform physicians and pa-
tients about the ideal results, they certainly are not a surrogate
for the artistic input of the surgeon. Studies like these help us to
identify what the general population identifies as aesthetically
beautiful. In the future, we hope to utilize these technologies
in order to improve aesthetic outcomes by first analyzing the
quality of our results and then comparing those to aesthetic
norms. In the future, there may be systems designed to help
inform surgeons and improve outcomes by providing input for
breast augmentation and body procedures. New technologies
can help to determine the ideal implant in breast augmentation
and may also help in revision cases to get closer to the norm.
More importantly, we can utilize the data collected from
these massive crowdsourcing studies to help inform the
aesthetic industry in terms of trends and patient prefer-
ences. We may be able to utilize these technologies to
identify up-and-coming procedures in the aesthetic space
and to help identify changes over time in the public’s per-
ception of beauty. For too long, we have been quantifying
surgeons’ perception of beauty and trying to categorize
what the surgeons and doctors perceive as optimal. This

technology allows us to really ask the patients directly
what they think is beautiful.

In the future, these crowdsourcing studies may help
to inform artificial intelligence and machine learning al-
gorithms to help guide patients down their aesthetic
journey. This in conjunction with base communication
may be a powerful force for early patient education and
improved outcomes.
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