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Abstract
Existing measures of breast size dissatisfaction have poor ecological validity or have not been
fully evaluated in terms of psychometric properties. Here, we report on the development of
the Breast Size Rating Scale (BSRS), a novel measure of breast size dissatisfaction consisting
of 14 computer-generated images varying in breast size alone. Study 1 (N = 107) supported
the scale' s construct validity, insofar as participants were able to correctly order the imagesin
terms of breast size. Study 2 (N = 234) provided evidence of the test-retest reliability of
BSRS-derived scores after 3 months. Studies 3 (N = 730) and 4 (N = 234) provided evidence
of the convergent validity of BSRS-derived breast size dissatisfaction scores, which were
significantly associated with arange of measures of body image. The BSRS provides a useful
tool for researchers examining women'’s breast size dissatisfaction.

[Abstract word count: 140]
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Accumulating evidence indicates that the breasts play an important role not only in
men’ s judgements of women'’s physical attractiveness (e.g., Cornelissen, Hancock,
Kiviniemi, George, & Tovée, 2009; Dixson, Grimshaw, Linklater, & Dixson, 2011; Swami,
Jones, Einon, & Furnham, 2009), but also in women’s anxiety about their own bodies (Beck,
Ward-Hull, & McLear, 1976; Grogan, Gill, Brownbridge, Kilgariff, & Whalley, 2013).
Indeed, breast-related cosmetic procedures — which include breast augmentation and breast
reduction — have been the most popular cosmetic procedeures performed in the United
Kingdom since at least 2008, with more than 13,000 breast-related procedures performed in
2013 aone (British Association of Aesthetic Plastic Surgeons, 2014).

Although women’ s breasts vary along many different dimensions that may affect
corporeal experiences (e.g., shape, asymmetry, areola size; Manning, Scutt, Whitehouse, &
Leinster, 1997), breast size is the most public of those dimensions (e.g., Lynn, 2009) and is
also the main way in which women’s breasts are objectified in popular culture (Mazur, 1986;
Seifert, 2005; Swami & Tovée, 2013a; Tantleff-Dunn, 2001). For example, large breasts are
commonly fetishised in mainstream media, particularly mediathat reproduce heteronormative
cultural expectations (Einon, 2012; Gerald & Potvin, 2009; Ward, Merriwether, & Caruthers,
2006). There is also some evidence that women who are more regular consumers of this form
of media are concerned with their own breasts (e.g., Harrison, 2003). Furthermore, larger
breasts are associated with heightened perceptions of femininity and sexuality (Millsted &
Frith, 2003), which may serve to enhance the preference among women for larger breasts, so
long as they are not uncomfortably large (Reardon & Grogan, 2011).

The studies that have directly examined breast size dissatisfaction among women
appear to support this preference for larger breasts (Forbes & Frederick, 2008; Forbes, Jobe,
& Revak, 2006; Jacobi & Cash, 1994; Jourard & Secord, 1955; Tantleff-Dunn & Thompson,

2000; Thompson & Tantleff-Dunn, 2000). For example, in a study of 26,703 heterosexual
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women, participants were asked whether they were dissatisfied with their breasts and, if they
were dissatisfied, they could indicate which aspect of their breasts they were most dissatisfied
with. Fully 70% of women indicated dissatisfaction with some aspect of their breasts, with
28% indicating that their biggest concern was wanting larger breasts, 33% wanting less
droopy breasts, and 9% wanting smaller breasts (Frederick, Peplau, & Lever, 2008).
Moreover, ethnic differencesin breast size dissatisfaction appear to be negligible once body
sizeis controlled for, suggesting that the impact of ethno-cultural influences on attitudes
toward breast size may be small (Forbes & Frederick, 2008).

Research also indicates that women who are dissatisfied with their breasts report
greater general body dissatisfaction (Fisher, 1973; Forbes & Frederick, 2008; Jourard &
Secord, 1955). For example, in the 1972 Psychology Today Body Image Study, women who
were more dissatisfaied with the breasts reported greater dissatisfaction with their overall
appearance (Frederick, Bohrnstedt, Hatfield, & Berscheid, 2014). Similarly, Frederick et al.
(2008) reported that women who were dissatisfied with their breasts were more likely to
report general body dissatisfaction and greater concern about wearing a bathing suit in public.
In addition, Koff and Benavage (1998) reported that breast size dissatisfaction was associated
with lower self-esteem and higher public self-consciousness, social anxiety, and appearance
preoccupation, regardless of whether ideal size was smaller or larger than perceived size. In
short, it has been argued that the sexualisation and objectification of breasts |eads to breast
size dissatisfaction, which in turn may contribute to more global body image anxiety and a
desire for breast augmentation (Forbes & Frederick, 2008).

A limitation of the studies on breast size dissatisfaction to date has been the multiple
ways in which the construct has been measured. For example, some studies have used single-
item measures of breast size dissatisfaction (e.g., “ Are you satisfied with the size of your own

breasts?’), typically with three or four response options (e.g., Frederick et al., 2008).
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Similarly, Forbes and Frederick (2008) developed a Breast Size Dissatisfaction Scale (BSDYS)
consisting of three attitudinal items about breast size, with scores from this measure being
significantly correlated with actual breast size (measured as cup size). Although the BSDS
had good internal consistency (Cronbach’s a = .89), Forbes and Frederick (2008) did not
fully examine its psychometric properties.

A different method of assessing breast size is the use of figural rating scales, which
are more widely used to assess discrepancies between self-perceived and ideal body size (for
areview, see Gardner & Brown, 2010). For example, the Breast/Chest Rating Scale (BCRS;
Thompson & Tantleff, 1992) is a set of five schematic drawings of women and men, ordered
by increasing breast and/or chest size, that have been used in a number of studies (e.g., Koff
& Benavage, 1998; Tantleff-Dunn, 2002; Tantleff-Dunn & Thompson, 2000). Using this
measure, Thompson and Tantleff (1992) reported that women showed a bias for larger breast
sizes, athough Tantleff-Dunn and Thompson (2000) reported that breast size dissatisfaction
scores were not significantly associated with body image disturbance or self-esteem. Other
similar figural rating scales have been developed (e.g., Furnham, Dias, & McClelland, 1998;
Furnham & Swami, 2007; Swami et al., 2009), but these have not been used to examine
women'’s breast size dissatisfaction.

Even setting aside the fact that the psychometric properties of the BCRS and other
figural scales have not been evaluated, line-drawn figures that are altered to depict different
bust sizes suffer from poor ecological validity. Thislikely resultsin different perceptual
meaning being attributed to the images as compared with two-dimensional images of real
people (Bateson, Cornelissen, & Tovée, 2007). Not surprisingly, then, within the literature on
physical attractiveness, scholars have begun using photographic or computer-generated

images (e.g., Dixson et a., 2011; Swami & Tovée, 2013b; Zelazniewicz & Pawtowski, 2010)
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or video-clips (Swami & Tovée, 2013a) of women varying in bust size, with far superior
ecological validity.

Although these new sets of images may seem useful for measuring breast size
dissatisfaction, they suffer from a number of well-known problems afflicting many figural
rating scales. First, they include alimited array of figures (typically less than six), which
resultsin aloss of pertinent information (Gardner & Brown, 2010). For example, the video-
clips used by Swami and Tovée (2013a) depicted women varying in five breast sizes, which
isunlikely to capture the full range of breast sizesin real morphological terms. Second, the
depiction of visible facial features in these scales may distract attention away from the body
(Gardner, Jappe, & Gardner, 2009). Finally, as with al other measures of breast size
dissatisfaction, there remains a serious dearth of information on their psychometric
properties, and it is quite possible that they may not meet adequate psychometric criteria.

Here, we report on the development and psychometric validation of a novel measure
of breast size dissatisfaction, namely the Breast Size Rating Scale (BSRS). The BSRS was
specifically designed to overcome some of the limitations discussed above. Specifically, it
consists of an array of fourteen computer-generated, headless figures of the female form
varying in breast size (see Figure 1). In four studies, we report on theinitial construct
validation of the BSRS (Study 1: ordering of images in terms of breast size), its test-retest
reliability and validity (Study 2: stability of current and ideal breast size ratings over a period
of 3 months and associations with actual breast size), and its construct validity among student
(Study 3: associations between breast size dissatisfaction and indices of negative body image)
and community samples (Study 4).

Study 1
In Study 1, we report on the initial development of the BSRS and provide initial

evidence for its construct validity. Specifically, we asked participants to order the images of
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the BSRS from smallest to largest breast size so asto determine whether adjacent figuresin
the scale showed sufficient scalar detail to be distinguished from one another. Furthermore, in
Study 1, we also examined the stability of this rank ordering of the images over a 4-week
period, as has been conducted in psychometric evaluations of other figural rating scales (e.g.,
Swami, Salem, Furnham, & Tovée, 2008; Thompson & Gray, 1995). Finally, in a preliminary
assessment of the construct validity of the BSRS, we also examined associations between
current breast size ratings and self-reported bra size.

Method

Participants. The participants of Study 1 were 107 female students recruited from a
university in Greater London, UK. Participants had a mean age of 21.22 years (SD = 3.81)
and a mean self-reported body mass index (BMI) of 21.76 kg/2 (SD = 3.44). The majority of
participants were of British White descent (86.0%), while the remainder were of South Asian
(10.3%) or African Caribbean descent (3.7%). A total of 76 participants were re-tested after 4
weeks (age British White, 9.2% were South Asian, and 5.3% were African Caribbean.

M easur es.

Breast Size Rating Scale (BSRS). We developed a new set of computer-generated
images, as has been done in previous studies where breast size has been the only trait varied
across figures (Swami & Tovée, 2013a, 2013b). Specifically, the stimuli were created using
DazStudio 3.1 (www.daz3d.com), an interactive three-dimensional (3D) modelling software
that allows for the creation of photo-realistic 3D models. Asin previous work, we used the
female 3D model called Victoria 4.2, with the Lana Elite skin texture, and the Victoria 4
Bikini. Breast size was modified using the breast size dimension on the Body Morphs++ add-
on package. Breast size was set at 14 equidistant levels using the breast size dlider, resulting
in aset of 14 stimuli that were initially rendered in 24-bit colour and in 685 x 895 pixel

resolution. Following earlier recommendations (Gardner & Brown, 2010; Swami €t al.,
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2008), we omitted the heads of the figures to remove any potential impact of facial features
and presented the final images in greyscale to minimise the impact of perceived ethnicity (see
Figure 1).

For the purposes of Study 1, each of the 14 images was printed onto sheets of card
measuring 297 x 210 mm, with each figure measuring 272 x 96 mm. Following best practice
(Gardner & Brown, 2010), the cards were presented to participants in random order.
Participants were asked to order the images from smallest to largest breast size and to select
the image that they perceived as most accurately matching their current breast size.

Bra size. Participants self-reported their brasize in two parts, namely cup size and
band size. Cup size refers to the thoracic circumference across the fullest part of the breasts.
Here, we converted responses to a categorical classification ranging from AA (smallest) to G
(largest in this study). Band size refers to the thoracic circumference under the bust level at
the level of the inframammary fold, converted to a categorical classification ranging from 28
(smallest) to 38 (largest in the present study).

Subjective breast size. Previous studies have suggested that British women tend to
overestimate their cup size and underestimate their band size (Greenbaum, Heslop, Morris, &
Dunn, 2003), with the discrepancy between reported and correct bra size being largest for
large-breasted women (Wood, Cameron, & Fitzgerald, 2008). For this reason, we also asked
participants to subjectively reported their breast size (1 = Small, 2 = Medium, 3 = Large).

Demographics. Participants provided their demographic detail consisting of age,
ethnicity, height, and weight. We used height and weight data to calculate self-reported BMI
as kg/m?.

Procedur es. Ethics approval was obtained from the relevant university ethics
committee. Participants were recruited opportunistically from university campus settings by

two femal e research assistants, who invited participation in a study about breast size.
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Potential participants were recruited from areas of congregrate activities, such as study areas
and cafeterias. All participants who agreed to take part in the study provided informed
consent and completed the task requirementsin alaboratory setting. All participantsinitially
ordered the BSRS images and indicated the image that most accurately depicted their current
breast size before completing a survey with the remainder of the items above.

Four weeks after theinitial test, all 107 participants were invited by e-mail to take part
in a second survey, again on breast size. The participants were not told that they would be
retested on the same measures, but rather were told that they would be invited to take part in
a second survey. Of those invited, 76 participants agreed to take part, representing a response
rate of 71.0%. As required by the ethics committee, nominal codes were used to link the test
and retest data without breaching participants’ right to anonymity. Participants who agreed to
take part in the second phase were tested in alaboratory setting. They were presented with
the BSRS images in arandom order and asked to arrange the images in ascending order.
Following this, they selected the figure that most accurately depicted their current breast size
and provided their bra size, subjective breast size rating, height, and weight. Once testing at
both phases was complete, all participants were fully debriefed viae-mail and provided with
the contact details of the first author.

Results and Discussion

Sample characteristics. Independent samples t-tests indicated that there were no
significant differences between participants in both test periods on age, t(105) = 0.39, p =
.696, d = 0.08, and self-reported BMI, t(105) = 0.66, p = .510, d = 0.13. In addition, there was
no significant difference in the distribution of ethnic groups between testing periods, x2(2) =
1.93, p =.381, @ = 0.07. These results suggest that the re-test subset was equivalent

demographically to the original sample.
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Initial analyses. We initially examined the percentage of correctly positioned images
for al 107 participants during the first testing period. Of the possible 1498 responses for the
total image set, 98.8% of responses indicated correctly positioned images in ascending order.
At re-test, the same procedure showed that 98.7% of a possible 1064 responses were correct.
These figures are slightly higher than those provided for a body size figural rating scale with
fewer images (Swami et al., 2008). It would, therefore, appear that the increase in breast size
between successive images was identifiable. In terms of the image that was perceived to most
accurately represented participants current breast size, there was afairly even distribution of
selections across images (M = 7.00, SD = 3.85) based on skewness (.04) and kurtosis data (-
1.10). Figures 2, 8, and 10 were the most frequently selected (12.1% each). Test-retest
correlations for the figure rated as best representing current breast size was strong after 4
weeks, r =.92, p <.001, and there was no significant temporal shift in mean scores, t(30) =
0.74, p = .453, d = 0.06.

Construct validity. To examine the construct validity of the BSRS, we examined
correlations between the figure rated as the most accurate in depicting current breast size, cup
size, band size, subjective breast size judgements, and BMI. For the total sample, current
breast size ratings were significantly correlated (all ps < .001) with cup size, r = .69, band
size, r = .34, subjective breast size, r = .83, and BMI, r = .41. These correlations remained
stable and significant for the re-test sample: cup size, r =.70, p< .001, band size,r = .31, p =
.006, subjective breast size, r =.87, p<.001, and BMI, r = .45, p <.001. Overal, the results
of Study 1 provide initial support for the construct validity and test-retest reliability of the
BSRS.

Study 2
In Study 2, we examined the test-retest reliability of the BSRS over aperiod of 3

months. Gardner and Brown (2010) have proposed rigorous methods for examining test-retest
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reliabilities of figural rating scales, including the presentation of imagesin arandom
sequence and the use of separate presentation orders when asking participants to make
current and ideal figure ratings. In this study, we examined the test-retest reliability of current
and ideal breast size ratings using the BSRS and taking these recommendations into account.
In addition, we also assessed the validity of current ratingsin relation to objectively
measured, rather than self-reported, breast size.
Method

Participants. The participants of Study 2 were 234 female university students from a
university in Greater London, UK (age M = 25.53, D = 10.56; BMI M = 21.73, SD = 3.60).
Of this sample, 76.0% reported as being of British White descent, 20.9% as of South Asian
descent, and 3.0% as of African Caribbean descent. After 3 months, atotal of 168
participants were retested (age M = 24.73, SD = 10.02; BMI M = 21.68, SD = 3.60). Of this
subsample, 73.8% were of British White descent, 24.4% of South Asian descent, and 1.8% of
African Caribbean descent.

M easur es.

Breast Size Rating Scale. As before, the figures of the BSRS were printed on sheets
of card measuring 297 x 210 mm, with the figures themselves measuring 272 x 96 mm.
Participants were initially presented with all figuresin arandom order and were asked to
select the breast size that most closely matched their current breast size. The set of cards was
then completely randomised and, in a subsequent presentation, participants were asked to
select the breast size that most closely resembled their ideal breast size. Both ratings were
considered to have been made on a 14-point scale (1 = Figure with the smallest breast size,
14 = Figure with the largest breast size). The computation of a breast size dissatisfaction

score is discussed in the Results section.
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Actual bra size. Because the mgjority of women wear incorrectly sized bras, correct
bra size was determined for each participant using established measurement guidelines
(Spencer & Briffa, 2013; Wood et a., 2008). Two femal e research assistants who received
professional training on bra fit made all breast size measurements using under-bust and over-
bust circumference. Under-bust circumference indicated the band size (in the present study,
range = 28 to 38) and the difference between under- and over-bust circumferences indicated
cup size (in the present study, range = AA to FF).

Subjective breast size. Asin Study 1, participants reported their subjective breast size
(1= Small, 2=Medium, 3 = Large).

Breast size satisfaction. We included a one-item measure of breast size
dissatisfaction, namely “Are you satisfied with the size of your breasts?’. Responses were
made on a 5-point Likert-type scale (1 = Very dissatisfied, 5 = Very satisfied). Previous
studies have used similar one-item measures of breast size satisfaction (Forbes & Frederick,
2008).

Body massindex. Body mass (kg) and height (cm) were directly measured to the
nearest 0.5kg and 0.5cm, without shoes and in light clothing, using a standard tape measure
and weighing scale. BMI was calculated as kg/m?.

Demographics. Participants provided their demographic details consisting of age and
ethnicity.

Procedures. Ethics approval had been obtained from the relevant university ethics
committee. Asin Study 1, participants were recruited opportunistically by two female
research assistants from campus settings. Participants who agreed to take part and who had
not previously taken part in Study 1 were provided with information about study
requirements and provided informed consent. All participants were tested in a private cubicle.

They first completed the BSRS portion of testing and completed the additional measures
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above. A female researcher then measured participants under-bust and over-bust
circumference, with participantsin light clothing and bra-less. The same researcher also
measured participants height and weight. All participants who took part in this portion of the
study were entered in a pool for abook voucher worth £50.

Twelve weeks after theinitial test, all 234 participants from theinitial pool were
invited by e-mail to take part in a second survey. Of those invited, 168 agreed to take part
(response rate = 71.2%), with nominal codes used to link test and retest data without
breaching participants right to anonymity. During retest, participants only completed the
BSRS portion of the test as described above. Participants who agreed to take part in this
second phase of the study were entered into a new pool for abook voucher worth £50. At the
end of testing, all participants in both phases received debriefing information via e-mail,
which included the contact details of the first author.

Results and Discussion

Sample characteristics. The test and retest samples did not differ significantly in
terms of age, t(232) = 1.86, p = .064, d = 0.24, and BMI, t(232) = 0.32, p = .748, d = 0.04. In
addition, there was no significant difference in the distribution of ethnic groups between both
samples, x3(2) = 3.71, p = .335, @ = 0.03. This suggests that the test and retest samples were
generaly similar in terms of key demographics.

Descriptive analyses. For the total sample at the time of initial testing, the mean
current rating on the BSRS was 6.73 (SD = 3.86, skewness = .16, kurtosis=-1.17). Current
breast size ratings were significantly correlated with cup size, r = .77, p <.001, band size, r =
.19, p = .004, subjective breast size, r = .88, p <.001, and BMI, r = .37, p <.001. The mean
ideal rating on the BSRS was 7.08 (SD = 2.93, skewness = .03, kurtosis = -0.37). We
calculated breast size dissatisfaction by subtracting ideal from current ratings, such that

negative integers denote a preference for larger ideal as compared current breast size. The
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mean score was -0.54 (D = 3.04, skewness = -.24, kurtosis = 0.38). In total, 23.4% of
women reported no breast size dissatisfaction, 49.7% reported wanting a larger breast size,
and 26.9% reported wanting a smaller breast size. Next, we calculated an absol ute breast size
dissatisfaction score, such that higher values reflect greater breast size dissatisfaction
regardless of direction (i.e., whether women wanted larger or smaller breast relative to their
current breast size). This score (M = 2.25, SD = 2.00) was significantly correlated with our
one-item measure of breast size satisfaction (r =-.72, p < .001).

Test-retest reliability. For the subset of retest participants, there was a significant
correlation between ratings of current breast size at the initial testing period and after 3
months, r = .93, p <.001, and no significant shift in mean scores, t(65) = 1.42, p=.161,d =
0.19. In addition, ratings of ideal breast size were also significantly correlated at test and
retest, r = .88, p <.001, and mean ratings were not significantly different, t(65) = 1.59, p =
118, d = 0.17. Finally, breast size discrepancy scores were also significantly correlated at test
and retest, r = .90, p < .001. These correlation coefficients were all far above the conservative
.80 cut-off recommended by Carmines (1990). Current breast size ratings after 3 months
remained significantly correlated with actual breast size (cup size, r = .73, p < .001; band
size, r = .19, p = .014) as measured during the first testing session. Overall, the results of
Study 2 provide further support for the construct validity of the BSRS, aswell asfor its test-
retest reliability.

Study 3

In Study 3, we examined the convergent validity of BSRS-derived breast size
dissatisfaction scores. More specifically, we examined associations between breast size
dissatisfaction and indices of negative body image (actual-ideal weight discrepancy, body
dissatisfaction, and drive for thinness) and positive body image (body appreciation), with the

expectation that there would be small-to-medium correlations. Thisis based on the finding
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that breast size dissatisfaction is an important facet of overall negative body image among
women (Frederick et al., 2008). In addition, we examined associations between breast size
dissatisfaction and the internalisation of media messages about appearance. Given that
women’s breasts are frequently objectified in popular culture (e.g., Mazur, 1986; Seifert,
2005; Tantleff-Dunn, 2001), we expected small-to-medium correl ations between breast size
dissatisfaction and attitudes toward media messages about appearance.

Previous work has also indicated that women who are dissatisfied with their breasts
are more likely to express concern about wearing a bathing suit in public, are lesswilling to
undressin front of their partners, and more likely to conceal their breasts from their partners
during sex (Frederick et al., 2008). We, therefore, included measures of socia physique
anxiety and the tendency to cover-up one's appearance by wearing non-revealing clothing.
Again, we expected small-to-moderate correl ations between these variables and breast size
dissatisfaction. In short, significant correlations between the variables listed here and breast
size dissatisfaction would provide support for the convergent validity of the BSRS.

Method

Participants. The participants of Study 3 were 730 female students from three
universitiesin Greater London, UK. Participants had a mean age of 24.62 years (SD = 9.51)
and a mean self-reported BMI of 21.76 kg/m? (SD = 3.44). Of the sample, 74.7% reported
being of British White descent, 11.9% of South Asian descent, and 3.4% of African
Caribbean descent, while the remainder were of some other ethnic background. The majority
of this sample were single and never married (63.7%), while 16.4% were cohabiting with a
romantic partner, 7.5% were married, 4.1% were separated or divorced, and 8.2% were of
some other marital status.

M easur es.
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Breast size dissatisfaction. Participants completed a modified version of the BSRSin
which the 14 images were presented in ascending order in two rows on a single page of the
survey package (see Figure 1). All images were numbered, presented in greyscale, and shown
without the appearance of facial features. Participants were asked to rate the image that most
closely matched their current breast size and the image that they would most like to possess.
The order of these items was presented in a random order for each participant. Responses
were made on a 14-point scale, with 1 representing the figure with the smallest breast size
and 14 representing the figure with the largest breast size. The computation of a breast size
dissatisfaction score is discussed in the Results section.

Weight discrepancy. To measure actual-ideal weight discrepancy, we used the
Photographic Figure Rating Scale (PFRS; Swami et al., 2008), which consists of 10
photographic and standardised images of real women in frontal view. The women depicted in
the PFRS represent the full range of established BMI categories, from emaciated to obese,
and are presented in greyscale and with faces obscured. Participants were asked to rate the
figure that most closely matched their own body and the figure that they would most like to
possess. Responses were made on a 10-point scale, with 1 representing the figure with the
lowest BMI and 10 the figure with the highest BMI. A measure of actual-ideal weight
discrepancy was computed as the difference between unsigned (absolute) current and ideal
ratings, such that higher scores indicate greater actual-ideal weight discrepancy. Previous
work has shown that scores derived from the PFRS have good psychometric properties and
test-retest reliability after a 3-week interval (Swami et al., 2008, 2012).

Body appreciation. Participants completed the Body Appreciation Scale (BAS,
Avalos, Tylka, & Wood-Barcalow, 2005), a 13-item scale that measures severa aspects of
positive body image. Items were rated on a 5-point Likert-type scale (1 = Never, 5 = Always).

Among Western samples, the scale has a one-dimensional factor structure, with good
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discriminant, construct, and incremental validities (Avalos et a., 2005; Swami, Steiger,
Haubner, & Voracek, 2008). An overall score was computed by taking the mean of all items,
with higher scores indicating more positive body appreciation. In this study, Cronbach’s
alphafor this scale was .92.

Body dissatisfaction. Body dissatisfaction was measured with the Body
Dissatisfaction subscale of the Eating Disorders Inventory-3 (EDI-3; Garner, 2004). The
subscale consists of 9 items that measure attitudes and feelings about the body. Items were
rated on a 5-point Likert-type scale (1 = Never, 6 = Always) and an overall score was
computed as the mean of all items. Higher score on this subscale indicate greater body
dissatisfaction. Asindicated in the EDI-3 manual, the subscale has very good psychometric
properties. In the present study, Cronbach’s alpha for this subscale was .88.

Drive for thinness. To measure drive for thinness, we used the 7-item Drive for
Thinness subscale of the EDI-3 (Garner, 2004), which measures preoccupation with body
weight, intense fear of becoming fat, and excessive concern with dieting. Items were rated on
a 6-point Likert-type scale ranging from 1 (Never) to 6 (Always) and an overall score was
computed as the mean of all items (higher scores indicate greater drive for thinness). The
subscale has good reliability and validity (Garner, 2004) and, in this study, Cronbach’s alpha
was .82.

Attitudes toward media messages. Participants completed the Sociocultural Attitudes
Toward Appearance Questionnaire-3 (SATAQ-3; Thompson, van den Berg, Roehrig,
Guarda, & Heinberg, 2004), a 30-item scale that assesses the multidimensional impact of
sociocultural influences on body image. The SATAQ-3 consists of four distinct factors:
Information (the extent to which various media are considered an important source of
information about appearance), Pressure (pressure from various mediato strive for ideals of

beauty), Internalization-General (endorsement and acceptance of media messages concerning
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unrealistic aesthetic ideals), and Internationalization-Athlete (endorsement and acceptance of
an athletic and toned body ideal). Items were rated on a 5-point Likert-type scale ranging
from 1 (Definitely disagree) to 5 (Definitely agree). Subscale scores were computed by taking
the mean of items associated with each subscale. The four factors have been shown to be
internally reliable, with agood pattern of psychometric properties (Thompson et al., 2004). In
this study, Cronbach’ s alphas for the four subscales were as follows: Information, .85;
Pressure, .81; Internalization-General, .89; Internalization-Athlete, .84.

Social physique anxiety. Participants also completed the Social Physique Anxiety
Scale (SPAS; Hart, Leary, & Rajeski, 1989), which is a 12-item measure of anxiety
associated with perceived evaluation of one’s body or physical appearance. Items were rated
on a5-point Likert-type scale (1 = Not at all like me, 5 = Like me a lot). An overall score was
computed as the mean of all items (higher scores indicate greater social physique anxiety).
The SPASS has been shown to have adequate construct validity, internal consistency, and test-
retest reliability (Hart et a., 1989). In this study, Cronbach’s alpha for this scale was .93.

Bra size. Participants self-reported their brasize in terms of cup size (in this study,
AA to G) and band size (in this study, 28 to 38).

Subjective breast size. Participants were asked to subjectively reported their breast
size (1= Small, 2= Medium, 3 = Large).

Demographics. Participants provided their demographic details consisting of age,
ethnicity, marital status, height, and weight. We used height and weight data to calculate
participants' self-reported BMI as kg/m?.

Procedur es. Ethics approval was obtained from the relevant university committee. In
order to achieve alarge sample, potential participants were recruited using arange of
methods, namely advertising via posters on university campuses, pages on socia networking

sites, and word-of-mouth and snowballing using the researchers’ student networks. The
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researchers’ networks were the most popular recruitment method, resulting in 80.0% of
responses. Potential for duplications was minimised through host limits of one survey per IP
address. In addition, recruitment was targeted at universities other than those used in Studies
1 and 2, further minimising the risk of cross-study recruitment. A total of 952 individuals
opened the first page of the survey, with 730 providing complete responses on the whole
survey.

The survey was presented online on 10 webpages. The first page provided
information about the study and allowed participants to confirm that they were women aged
18 years or over still in full-time education and to provide informed consent. The following
eight pages of the survey presented the scales above in arandom order for each participant.
We did not control for the screen size used to complete the survey, which means that the size
of the stimuli presented therein may have differed between participants. The final page of the
survey presented participants with debriefing information and the contact details of the first
author. All participants took part on avoluntary basis and were not remunerated for
participation.

Results and Discussion

Descriptive analyses. The mean rating for current breast size for the total sample was
6.85 (SD = 3.86, skewness = .12, kurtosis = -1.02). Current breast size ratings were
significantly correlated with cup size, r = .68, p < .001, band size, r = .24, p < .001, and
subjective breast size, r = .85, p <.001. The mean ideal rating on the BSRS was 7.22 (SD =
2.67, skewness = .01, kurtosis = -0.30). We initially calculated breast size dissatisfaction by
subtracting ideal from current ratings, such that negative integers denote a preference for
larger ideal as compared current breast size. The mean breast size dissatisfaction score was -

0.36 (SD = 2.91, skewness = .38, kurtosis = 0.14). In total, 16.5% of women reported no
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breast size dissatisfaction, 54.3% reported wanting alarger breast size, and 30.2% reported
wanting a smaller breast size.

For further analyses, we calculated absolute breast size dissatisfaction scores, so that
higher scores reflect greater breast size dissatisfaction (M = 2.24, SD = 1.89). As can be seen
in Table 1, greater breast size dissatisfaction was significantly associated with greater weight
discrepancy, body dissatisfaction, drive for thinness, social physique anxiety, atendency to
wear non-revealing clothing, and BMI. Greater breast size dissatisfaction was also
significantly correlated with three of the four SATAQ-3 subscales and with lower body
appreciation. By Cohen’s (1988) standards, most of the significant correlations with breast
size dissatisfaction were of a small-to-medium effect size. Overall, these results provide
evidence of the convergent validity of BSRS-derived breast size dissatisfaction scores.

Study 4

An important limitation of the three studies above is the reliance on student samples,
which limits the generalisability of our findings to the wider population. In Study 4, we
purposively recruited participants from a community sample in order to assess the
generalisability of the findingsin Study 3. In addition, we examined whether breast size
dissatisfaction would emerge as a significant predictor of self-esteem once the effects of body
dissatisfaction and weight discrepancy had been accounted for. Doing so would allow for an
assessment of the degree to which breast size dissatisfaction independently contributes to
overall well-being as compared to other indices of negative body image.

A final issue worthy of investigation is the extent to which the presentation size of the
stimuli affects construct validity. Specifically, although we found that 98.8% of responsesin
Study 1 indicated correctly positioned images, it is possible that this was an artefact of the
large presentation format for each image. It is unclear how alternative presentation formats

(e.g., insmaller size, asis more frequently in questionnaires) might affect respondents’
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ability to distinguish between images that vary at the finest level of gradation. That is, itis
not apparent that the results of Study 1 would generalise to the smaller image sizes used in
‘standard’ administration of the BSRS, aswe do in Study 4. In apilot study, therefore, we
repeated the construct validity assessment in Study 1, but used a smaller presentation format.
Method

Pilot investigation. Participants of the pilot investigation were 68 femal e staff
recruited from a university in Greater London, UK (teaching staff n = 18, non-teaching staff n
= 50). Participants had a mean age of 35.54 years (SD = 5.81) and a mean self-reported body
mass index (BMI) of 23.21 kg/2 (SD = 3.24). The majority of participants were of British
White descent (92.0%). Asin Study 1, each of the 14 images of the BSRS was printed onto
sheets of card; in this study, however, each card measured 95 x 40 mm, with each figure
measuring 85 x 30 mm. This mirrors the size of the images as presented in the mainstage
Study 4 (see below). The cards were presented to participants in random order and
participants were asked to order the images from smallest to largest breast size. Of the
possible 1498 responses for the total image set, 90.5% of responses indicated correctly
positioned images in ascending order. Thisfigure is substantially lower than than reported in
Study 1 (98.8%, and 98.7% at re-test) and suggests that size of presentation of the BSRS
images may impact on respondent ability to distinguish between figures. Nevertheless, it
would appear that the BSRS figures have, at least, adequate construct validity, insofar as the
vast majority of position judgements were correct, even at the smaller size used in this pilot.

Mainstage participants. The participants of the mainstage Study 4 were 234 women
recruited from the community in London, UK. Participants had a mean age of 27.36 years
(SD =10.30) and a mean self-reported BMI of 23.82 kg/m? (SD = 3.45). The majority of
participants in this sample were of British White descent (75.2%), while the remainder were

of Asian (15.9%) and African Caribbean descent (8.8%). In terms of educational
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qualifications, 28.6% had completed secondary education, 30.0% had completed pre-
university qualifications, 25.2% had an undergraduate degree, 5.6% had a postgraduate
degree, and the remainder had some other qualification.

Materials.

Breast size dissatisfaction. Participants completed the BSRS asin Study 3, with the
images presented on a single sheet in ascending order in two rows (each figure had the same
measurements as in the pilot study above).

Weight discrepancy. Participants completed the PFRS asin Study 3 and scores were
used to calculate a measure of actual-ideal weight discrepancy.

Body dissatisfaction. Participants also completed the Body Dissatisfaction subscal e of
the EDI-3 asin Study 3. Cronbach’s alpha for this subscale was .85.

Self-esteem. To measure self-esteem, we asked participants to compl ete the
Rosenberg Self-Esteem Scale (RSES; Rosenberg, 1965). This 10-item measure is the most
widely-used measure of self-worth. Items were rated on a4-point scale (1 = Strongly
disagree, 4 = Srongly agree) and an overall score was computed as the mean of al items.
Scores on the RSES have been shown to have high internal consistency and good convergent
validity (Robinson & Shaver, 1973). In the present study, Cronbach’s aphawas .87.

Bra size. Participants self-reported their brasize in terms of cup size (in this study,
AA to GG) and band size (in this study, 28 to 40).

Subjective breast size. Participants were asked to subjectively reported their breast
size (1= Small, 2= Medium, 3 = Large).

Demographics. Participants provided their demographic details consisting of age,
ethnicity, highest educational qualification, height, and weight. We used height and weight

data to calculate participants self-reported BMI as kg/m?.
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Procedures. Once ethical approva was obtained from the relevant university ethics
committee, two femal e research assistants opportunistically recruited participants from
several public sites, including high streets, train stations, and public parks. Potential
participants were invited to take part in a study on body image. Once participation had been
agreed, participants were provided with an information sheet about the study and provided
informed consent. They then completed a paper-and-pencil survey in aquiet location in the
presence of the research assistant. Completed surveys were returned to the researchersin a
sealed envelope. All surveys were anonymous and participation was on a voluntary basis.
Participants were not remunerated for taking part in the study and were verbally debriefed on
completion of the survey.

Results and Discussion

Descriptive analyses. In this sample, the mean rating for current breast size 6.94 (SD
= 3.99, skewness = .08, kurtosis = -1.17). Current breast size ratings were significantly
correlated with cup size, r =.79, p < .001, band size, r = .28, p < .001, and subjective breast
size, r = .84, p <.001. The mean ideal rating on the BSRS was 7.30 (SD = 3.00, skewness =
.05, kurtosis = -0.32). We calculated breast size dissatisfaction by subtracting ideal from
current ratings, such that negative integers denote a preference for larger ideal as compared
current breast size. The mean breast size dissatisfaction score was-0.35 (SD = 2.85, skewness
= .43, kurtosis = 0.21). In total, 19.4% of women reported no breast size dissatisfaction,
53.3% reported wanting alarger breast size, and 27.3% reported wanting a smaller breast
Size.

For further analyses, we calculated absolute breast size dissatisfaction scores, so that
higher scores reflect greater breast size dissatisfaction (M = 2.19, SD = 1.86). Greater breast
size dissatisfaction was significantly associated with lower self-esteem, r =-.23, p <.001,

greater weight discrepancy, r = .24, p < .001, greater body dissatisfaction, r = .25, p <.001,
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and higher BMI, r = .15, p =.022. We next conducted a multiple linear regression with self-
esteem as the criterion variable and all remaining variables entered simultaneously as
predictors. The overall regression was significant, F(4, 233) = 55.79, p < .001, Adj. R? = .46.
Ascan be seen in Table 2, breast size dissatisfaction emerged as a significant predictor of
self-esteem once the effects of weight discrepancy, body dissatisfaction, and BMI had been
accounted for. Collinearity statistics suggested that multicollinearity among predictor
variables was not alimiting issue (Beldley, Kuh, & Velsch, 1980).
General Discussion

The results of the four studies reported herein indicate that the scores derived from the
newly-developed BSRS have good psychometric properties. Specifically, Studies 1 and 2
provided evidence for the construct validity of BSRS-derived scores aswell astheir test-
retest reliabilities after 4 and 12 weeks. Studies 3 and 4 showed that breast size dissatisfaction
as measured using the BSRS has good convergent validity among both student and
community samples. In short, the BSRS provides avalid and reliable method of assessing
breast size dissatisfaction among women. In so doing, the BSRS brings the measurement of
breast size dissatisfaction in line with the measurement of body dissatisfaction using figural
rating scales that include photographs of real persons or realistic digitally-rendered images.

The BSRS improves on similar figural rating scales, such as the BCRS (Thompson &
Tantleff, 1992), in a number of ways. Most importantly, the BSRS has improved ecol ogical
validity compared with previously-used line-drawings and more realistically depicts
morphological changein female breast size. In addition, the BSRS includes awider array of
figures than alternative measures (14 as compared 5 in the BCRS), omits facial features that
may distract attention away from breast size, and is presented in greyscale to minimise any
impact of perceived ethnicity. These are al recognised as important criteriain the

development of new figural rating scales (Gardner & Brown, 2010; Swami et al., 2008).
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Moreover, the availability of afull psychometric evaluation of the BSRS is an additional
benefit of the BSRS, especially when compared with single- or multiple-item attitudinal
measures whose psychometrics have not been examined beyond internal consistency.

The results of Studies 2-4 indicated that the vast majority of women were dissatisfied
with their breast size, insofar as they evidenced a discrepancy between perceived current and
ideal breast sizes. More specifically, about three quarters of women in each of the three
studies reported some breast size dissatisfaction, with most wanting larger breasts. In general,
thisis consistent with previous work with a North American sample indicating that the
majority of participants were dissatisfied with their breasts (Frederick et a., 2008). The
findings of Studies 3-4, in terms of reported associ ations between breast size dissatisfaction
and arange of body image variables, also corroborates previous work (e.g., Frederick et al.,
2008; Koff & Benavage, 1998).

One important point to note about the BSRS is that the presentation format, and
specifically the size of the presented images, may impact on participants’ ability to
distinguish between figures. In our work, we found that there was a drop-off in correct
placement of figures from 98.8% when large-size figures were used in Study 1 to 90.5%
when smaller figures were used in the pilot study of Study 4. Image size may aso have been
an issue of concern in Study 3, where the online survey will have meant the stimuli being
presented to participants in different perceived sizes based on the device being used. On this
basis, we recommend presentation of larger-sized BSRS figures where possible — minimally
at astimulus size of 85 x 30 mm —and to avoid completion of the BSRS at sizes that may
make distinguishing between figures difficult. More broadly, ensuring that the presentation
format of the BSRS is constant across participants (e.g., on Internet-based presentation) may
be important to minimise noise and maximise respondent accuracy in making their

judgements.
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Future work could also consider this issue by testing the construct validity of
aternative versions of the BSRS derived from the original image set (e.g., testing if a 7-point
scale is more effective than the 14-point scale). In asimilar vein, we encourage scholars
considering use of the BSRS to reflect on the nature of BSRS-derived scores. In Studies 2-4,
we opted for measuring breast size dissatisfaction in terms of absolute (unsigned) scores.
While this method has clear benefits (e.g., signed scores would mean that both negative and
positive values indicate higher dissatisfaction, making it meaningless as a continuous
variable), it may also obscure differences between women desire smaller breasts and those
who desire larger breasts. Thus, the decision to use signed or unsigned BSRS scores will
depend on the nature of the outcome that scholars wish to measure.

There are other limitations of the BSRS and a number of ways in which the present
work could be developed further. First, the BSRS only measures dissatisfaction with
women’s breast size, but there are other variables that may affect dissatisfaction, such as
shape and asymmetry (Dixson et al., 2010; Zelazniewicz & Pawtowski, 2010). For example,
Frederick et a. (2008) reported that subjective perceptions of ‘ droopiness’ was an important
factor in breast dissatisfaction. Nevertheless, it remains the case that size is the primary way
in which women’ s breasts are objectified in contemporary culture (Swami & Tovée, 2013a;
Tantleff-Dunn, 2001), which necessitates areliable and valid measure of breast size
dissatisfaction. Even so, future work could seek to ascertain the contributions of different
breast variables to overall breast dissatisfaction.

Second, our methods of recruitment in each of the studies limit the generalisability of
our findings to the wider British population. This takes on added importance when we
consider the possibility of cross-cultural differencesin perceptions of ideal breast size
(Dixson et a., 2010; Swami et a., 2009; Swami & Tovée, 2013b). In future work, it would be

useful to examine breast size dissatisfaction in different cultural groups. In asimilar vein, the
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present work could be extended by examining associations between BSRS-derived breast size
dissatisfaction and alternative measures of breast dissatisfaction, such asthe Breast Size
Dissatisfaction Scale (Forbes & Frederick, 2008). It would also be useful to examine
associations between breast size dissatisfaction and awider array of factors, including
concerns about body exposure and attitudes toward cosmetic surgery. Finaly, it isimportant
to be cognisant of possible multivariate trait interactions: larger breast sizes, for example,
may affect perceived waist-to-hip ratios (Furnham et al., 2006), which in turn may affect how
respondents view particular figures.

These issues notwithstanding, the present set of studies suggest that breast size
dissatisfaction as measured using the BSRS has good psychometric properties, including
good construct and convergent validity, and good test-retest reliability up to 3 months. Given
the importance of selecting measurement scales that have demonstrably good psychometric
properties when assessing body image (Gardner & Brown, 2010), we are hopeful that the
BSRS will emerge as an important tool in the armoury of body image scholars. Moreover, the
BSRS may prove useful in conjunction with measures, such as the BREAST-Q (Pusic,
Klassen, Scott, Klok, Cordeiro, & Cano, 2009), when studying the impact and effectiveness
of breast surgery. In conclusion, based on the present results, we would advocate use of the
BSRS over other similar figural rating scales for the measurement of breast size

dissatisfaction.
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Tablel

Inter-scale correl ations between breast size dissatisfaction scores and al other variablesin Study 3.

@) ©) (4) ®) (6) (7) (8) 9) (10) (11)
(1) Breast size dissatisfaction 26%* =23 25** A5** 27 5% 20%* 23+ .05 A3
(2) Weight discrepancy -54** 58 * 39** SIx* A1* 34x* 16** .06 34x*
(3) Body appreciation =75 -1 - 80 -23%*  -51F* -52F*  -18* -10*
(4) Body dissatisfaction (0 JA0** 22%* 52** A8** 30** 21x*
(5) Drive for thinness .66** 27 62** B63** 34x* 26%*
(6) Socia physique anxiety 20%* A8 * 46** 22%* 10*
(7) Information AT7** AT+* 24%* -.02
(8) Pressures .68** A4 29%*
(9) Internalisation-General A4** .06
(10) Internalisation-Athlete .06

(11) Body mass index

Note: N=730.* p<.05, ** p <.001.
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Table 2. Unstandardised and standardised coefficients for the multiple regression in Study 4 with self-esteem as the criterion variable.

Predictor B SE 3 t p Tolerance  VIF
Weight discrepancy -.15 .04 -.22 -4.01 <.001 .60 1.67
Body dissatisfaction -.53 .05 -.62 -11.53 <.001 .64 155
Body mass index -.02 .01 -.10 -2.14 .033 .85 1.18
Breast size dissatisfaction -.08 .03 -11 -2.48 014 97 1.03
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Figure 1. The Breast Size Rating Scale (BSRS), with figures presented in ascending order of breast size. Note thisis not the actual size of the

images used in Study 4. For acopy of the BSRS, please contact the first author.



