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Abstract

Previous research reported that body size measured as Body Mass Index (BMI)  and body shape measured

as waist-hip-ratio (WHR) are two essential factors that form the perceptions of body attractiveness. However,

the debate on the importance of BMI versus WHR is ongoing. In addition, scholarly articles, that focus on the

role of geographic and cultural variability on perceptions of attractiveness, report inconsistent results. Some

suggested that according to globalization and the rise of mass media, geographic variability of perceptions of

attractiveness have been altered, while others believed that it remains. This study cross-regionally investigates

the role of body size and body shape on the perceptions of female attractiveness. Samples were composed of

107 female college students in Alabama and 107 female college students in California. Participants viewed 27

three-dimensional body scan images of women in three body shapes (pear, hourglass, and rectangle) and three

body sizes (underweight, normal weight, and overweight) and rated their perceptions of attractiveness. Images

were shown to students in a random order with an overhead projector and Microsoft Office PowerPoint soft-

ware. A three-way mixed-ANOVA was conducted to analyze the data. The results of the study showed that some

regional differences exist between the two sample groups. However, regardless of the regional difference, hour-

glass shapes were perceived to be the most attractive shape and underweight sizes were perceived to be the most

attractive size for both samples.
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I. Introduction

The subject of physical beauty has been an impor-

tant topic for artists, writers, philosophers, and resear-

chers throughout the ages in various cultures. The pu-

blicly desirable body shape of the attractive woman

has been changing for centuries. Although modern so-

ciety has obsession with unrealistic thin bodies, pear

shape and rectangular shape were once ideal body ty-

pes in the past (Berg, 2000). Additionally, the disputes

regarding the influence of geography, culture, and eth-

nicity on perceptions of body attractiveness still exists

or has been altered due to the rise of globalization

have not been settled. Therefore research on the body

characteristics people perceive as attractive and the

influence of geographical variability on people's per-

ception of attractiveness in today's society are worthy

of further investigation.

The research studies examining perceptions of body

attractiveness consistently have taken two different

directions. One school based its studies on the evolu-

tionary psychology theories of mate selection process

and found that body shape measured as the waist-hip-

ratio (WHR) was the major cue of assessing body att-

ractiveness (Singh, 2006; Singh & Singh, 2011). Ano-

ther groups of researchers reported that body size

measured as Body Mass Index (BMI) was a stronger

cue in assessing perceptions of body attractiveness

(Kościński, 2013; Smith et al., 2007a, 2007b; Tovée
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et al., 2002; Wilson et al., 2005) These studies reported

significant relationships in perceptions of body attrac-

tiveness and body size, and also found that body size

was a stronger cue used to assess perceptions of body

attractiveness rather than body shape (Aghekyan et al.,

2012; Kościński, 2013; Swami & Tovée, 2005, 2007).

Additionally, some of these researchers have extended

the topic of female attractiveness into cross-cultural

studies and examined whether the ideal female figure

was culturally stable or had cultural variations (Brooks

et al., 2010; Dixson et al. 2010a; Fallon, 1990; Mazur,

1986; Swami et al., 2010).

Thus the first aim of the present study was to assess

the effect of the body size and body shape on percep-

tions of body attractiveness by using 3D body scan

images. Three body shapes (hourglass, rectangle, and

pear shape) in three body sizes (underweight, normal

weight, and overweight) were used in assessing the

effect of body shape and body size in attractiveness

perceptions. By using realistic representation of women

bodies with large variability of body shape and body

size, the researchers aimed to achieve a new perspec-

tive in understanding the role of body size and body

shape in perceptions of attractiveness. The second aim

of the present study was to expand the topic into a

cross-regional focus in assessing perceptions of body

attractiveness.

The specific research questions were the following:

(1) Do body shape differences influence perceptions

of attractiveness by college students in Alabama and

California?

(2) Do body size differences influence perceptions

of attractiveness by college students in Alabama and

California?

(3) Are the perceptions of body attractiveness dif-

ferent between Alabama and California college stu-

dents?

II. Literature Review

1. Literature on Criterion of Body Attractive-

ness

There are two main directions in the academic lit-

erature on the issue of body attractiveness criterion.

Singh (1993) suggested that the amount of fat, and most

importantly its distribution, determined female body at-

tractiveness. Fat distribution was measured by WHR,

which was used to classify body shapes. The most att-

ractive women were generally rated as those with 0.7

WHR (Dixson et al., 2010b, 2010c; Henss, 1995; Singh,

1993, 1994a, 1994b). This group of researchers sug-

gested that WHR played a critical role in the evalua-

tion of women's body attractiveness.

Singh (1993) used 12 line drawings with WHR ran-

ging from 0.1 to 0.7. However, other researchers noted

that Singh's findings could be affected by the small

variability within WHR ratio (Tassinary & Hansen,

1998). Tassinary and Hansen (1998) criticized the fact

that the majority of studies in this area were restricted

by using the set of line drawings developed by Singh

(1993) as a stimulus material. Forestell et al. (2004)

discussed the involvement of body weight and shape

factors in ratings of female attractiveness and replicated

previous research conducted by Singh (1993, 1994a,

1994b). Forestell et al. (2004) noted that body weight,

size, and WHR interacted to affect the rating of body

attractiveness. It was also noted that the use of silhou-

ettes could compromise the validity of their results

and using more realistic stimuli such as photographic

images and 3D images was recommended for future

studies.

Meanwhile, group of researchers in the Textiles and

Apparel field analyzed female body shape considering

the whole body and not just waist and hip ratio. Con-

nell et al. (2006) developed Body Shape Assessment

Scale
©
 (BSAS

©
) to evaluate whole body and compo-

nent body parts of female body. This scale was used to

assess female body shape based on front and side views

for female shape classifications. Research studies on

body image, size, cathexis, and attractiveness in the

field of Textiles and Apparel widely consider the whole

body when defining body shape (Aghekyan et al., 2012).

The other direction promoted by Toveé and other re-

searchers suggested that body size measured by BMI

is the main determinant in perceptions of body attrac-

tiveness (Kościński, 2013; Smith et al., 2007b; Toveé

et al., 1998, 2002, 2003). BMI is a number that ex-

presses the body build of a person, which is related to

several disease risks. BMI is calculated by weight (in

– 800 –



Using a Body Scanner in Assessing Perceptions of Attractiveness: Cross-Regional Study 77

kilograms) and height (in meters) ratio (kg/m
2
). The

method used in Toveé's studies (Toveé et al., 1998,

2002, 2003) was relatively more advanced and totally

different than that used in previous research. Photo

images (Toveé et al., 1999) and real body images (To-

veé et al., 2003) were utilized instead. The results sho-

wed that the most attractive bodies had an average

BMI of 20 and their WHR did not approach 0.7 as

was suggested by Henss (1995) and Singh (1993). It

was concluded that participants concentrated more on

body size than body shape while identifying their ideal

body. Recent studies (Kościński, 2013; Smith et al.,

2007b) also agreed that BMI was the primary predic-

tor of attractiveness although WHR had a significant

effect on attractiveness perception.

2. Geographic Variability in the Context of At-

tractiveness Perceptions

The existing literature on the role of geographic and

cultural variability on perceptions of attractiveness had

been conducted in mid 1980s and 1990s and reported

inconsistent results. Some suggested that due to the

globalization and the rise of mass media, geographic

variability has been altered, while others believed that

it still exists. According to Mazur (1986), the geogra-

phic variability in the perception of beauty, which exis-

ted in earlier periods, has been altered due to the rise

of mass media. To support this statement Hogg and

Graham (1995) investigated the determinants of hu-

man beauty and suggested that the perception of beauty

was not based on cultural influences. However, Fallon

(1990) wrote two disparate beliefs about the determi-

nants of body attractiveness in each culture: “biologi-

cal determinism” and “culture”. According to his the-

ory, each cultural group has different beauty standards

and, naturally, the perception of attractiveness varies

from culture to culture. The question about factors that

constitute an universal criterion of attractiveness has

many assumptions. For some cultures there are stan-

dards of body attractiveness that are predictable (Furn-

ham & Alibhai, 1983; Furnham & Baguma, 1994),

whereas for other cultures these standards are very dif-

ferent (Bush et al., 2001; Furnham & Nordling, 1998;

Furnham et al., 1997; Gupta et al., 2001).

More recent studies focusing on the impact of mass

media and television on body dissatisfaction also re-

ported inconsistent results (Jung & Lennon, 2003; Jung

& Peterson, 2007). Brooks et al. (2010) reported that

attractiveness rating by Hong Kong Chinese and Aus-

tralian men and women showed strong cross-cultural

consistency. This result was most likely because they

shared cultural similarities of living in urban and de-

veloped place with shared media exposure. A study by

Swami et al. (2010) conducted in 10 major world re-

gions confirmed the similar desire for thin ideal in

highsocioeconomic-status sites; however, also confir-

med significant cross-regional differences in the ideal

female figure and body dissatisfaction across the sites.

Considering this inconsistency in previous studies and

rapid rate of globalization in recent decade, questions

as (1) if globalization altered all the cultural, geogra-

phical, and ethnic differences in perceptions of attrac-

tiveness; and (2) if there is a universal criterion of

attractiveness - remains unanswered.

III. Methods

A 2 (regions: Alabama and California) × 3 (body

shapes: rectangle, hourglass and pear) × 3 (body sizes:

underweight, normal, and overweight) mixed facto-

rial design was used. A three-way mixed- ANOVA was

conducted to compare the perception of attractiveness

according to the region, body shape, and body size.

1. Sample

For this study, samples were selected in California

and Alabama. A convenience sample of 214 female

college students with age of nineteen years old or older

composed a sample of this study (107 in Alabama and

107 in California), with the majority of participants

being under the age of 25 (Alabama: 99.1%; Califor-

nia: 85%). The selection of these states was justified

by the fact that residents of these two states are very

different: California is known as a state of having a

very diverse population and culture with predomina-

ntly liberal social values. According to the U. S. Cen-

sus Bureau, California population in 2012 is compri-

sed of 39.4% Caucasian, 38.2%, Hispanic/Latino,
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13.9% Asian, and 6.6% African American (United

States Census Bureau, n.d.). On the other hand, the po-

pulation and culture in Alabama are more homoge-

neous and conservative; Alabama population in 2012

is comprised of 66.6% Caucasian, 26.5% African

American, 4.1% Hispanic/Latino, and 1.2% Asian.

2. Stimulus and Data Collection Procedure

In previous studies on body attractiveness, the use

of more realistic stimuli was suggested for future stu-

dies to increase study validity. One substitutive tool

that is becoming to be popularly used for body image

studies is a 3D body scanner (Brooks et al., 2010; Price

et al., 2013). Therefore, in this study, body scan images

obtained from a [TC]
2
 3D body scanner were used to

assess perceptions of female attractiveness. The 3D

body scanner used white light cameras to capture a

person's body image and had capacity to extract hun-

dreds of body measurements within a few seconds. The

image is a realistic representation of a person. For the

present study overall 27 suitable body scan images

were selected to be used as stimuli (Fig. 1). The re-

searchers reviewed and analyzed a pool of more than

two hundreds of body scan data at Auburn Univer-

sity. The selections were made to represent three BMI

levels (underweight, normal weight, and overweight)

in three body shapes (hourglass, rectangle, and pear).

BMI is an index of weight-for-height that is commonly

used to screen for weight categories of people (World

Health Organization, n.d.). Adults' BMI of less than

18.50 is underweight category, BMI of 18.50 to 24.99

is normal category, and BMI of higher than 25.00 is

overweight category. This same rule suggested by World

Health Organization (n.d.) was followed in the present

study in order to classify the body scan images into

three BMI categories. Body shapes of the scans used

for the current study were analyzed based on shoulder,

waist, and hip relationships using BSAS
©
 scale (Con-

nell et al., 2006).

Within each BMI category three body shapes were

classified as follows: hourglass, rectangle, and pear

shape. First, in the underweight category, there were

nine images representing all three shapes: 1) three un-

derweight/hourglass shape figures with BMI of 16.8,

16.9, and 17.4; 2) three underweight/pear shape fig-

ures with BMI of 16.9, 16.9, and 17.1; and 3) three

underweight/rectangle shape with the BMI of 17.2,

17.2, and 17.3. Second, in the normal weight category,

there were also nine images representing all three sha-

pes: 1) three normal/hourglass shape figures with BMI

of 22.54, 21.52, and 23.65; 2) three normal/pear shape

with BMI of 21.52, 20.49, and 23.45; and 3) three

normal/rectangle shape with BMI of 20.42, 22.36, and

Fig. 1. An example of body scan images of women with a pear shape.
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21.7. Third, in the overweight category, there were also

nine images representing all three shapes: 1) three over-

weight/hourglass shape figures with BMI of 26.78,

26.28, and 28.05; 2) three overweight/pear shape fig-

ures with BMI of 27.1, 26.16, and 29.22; and 3) three

overweight/rectangle shape figures with BMI of 25.98,

25.79, and 29.33.

Participants in both regions randomly viewed the

stimulus with 27 three-dimensional body scan images

of women in three body shapes and three body sizes

on Microsoft Office PowerPoint slides. Participants

viewed each body scan separately in a random order.

In other words, each scan showed a body image in any

BMI level and body shape. Participants were asked to

rate the attractiveness of each body scan image on a

five-point Likert scale (1 = Very Unattractive to 5 =

Very Attractive).

3. Data Analysis

The data were analyzed using the SPSS 19 statisti-

cal package. The statistical analyses conducted for

this research were descriptive analysis, 3-way mixed-

ANOVA, and Duncan's multiple range test.

IV. Results and Discussion

1. Participant Demographics

Descriptive statistics were conducted to analyze par-

ticipants' demographic characteristics. The two sam-

ple groups were different in ethnic background; the

majority of the participants in Alabama were Cauca-

sian (92%, n = 98) with a small number of African

American (5.6%, n = 6) and Hispanic (0.9%, n = 1).

Participants in California showed more diversity with

Caucasian (46.7%, n = 50), Asian (21.5%, n = 23), His-

panic (20.6%, n = 22), and African American (6.5%,

n = 7). The results confirmed that California is a state

of very diverse population and Alabama is more homo-

geneous. The majority of participants in both sample

groups had normal BMI (Alabama: 81%, n = 81; Cali-

fornia: 77.6%, n = 83). The Alabama sample group had

slightly more participants in underweight range (Ala-

bama: 20.6%, n = 22; California: 8.4%, n = 9) and sli-

ghtly fewer participants in overweight range (Alaba-

Table 1. Three-way mixed-ANOVA result: perception of attractiveness according to region, body shape, and body

size

Source of Variance df F p

Main Effect

Region 1 0013.92*** <.001

Body Shape 2 0072.84*** <.001

Body Size 2 1114.02*** <.001

2-way Interaction Effect

Region × Body Shape 2 0003.09*** 0.05

Region × Body Size 2 0000.46*** 0.63

Body Size × Body Shape 4 0090.28*** <.001

3-way Interaction Effect Region × Body Size × Body Shape 4 0001.78*** 0.13

M SD

Region
AL 2.62

b
0.36

CA 2.80
b

0.37

Body Shape

Rectangle 2.62
b

0.42

Hourglass 2.88
a

0.45

Pear 2.63
b

0.43

Body Size

Underweight 3.52
a

0.69

Normal 2.84
b

0.53

Overweight 1.64
c

0.51

*p<.05, ***p<.001

Post-hoc comparison: a>b>c
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ma: 3.7%, n = 4; California: 14.0%, n = 15) than the

California sample group.

2. Main Effect

The results showed significant main effects of re-

gion, body shape, and body size on the perception of

attractiveness (Table 1). The region of the participants

had a significant main effect on the attractiveness per-

ception. Participants in California rated the body scan

images more attractive than participants in Alabama

(F = 13.92, p<.001). The body shape of body scan ima-

ges had a significant main effect on the attractiveness

perception. Hourglass shapes were rated significantly

more attractive than rectangle shapes and pear shapes

(F = 72.84, p<.001), respectively. The perceived attrac-

tiveness levels of the rectangle shapes and the pear

shapes were similar. The body size of body scan ima-

ges had a significant main effect on the attractiveness

perception. Underweight images were rated signifi-

cantly more attractive than the normal weight images,

and the normal weight images were rated significantly

more attractive than the overweight images  (F = 1114.02,

p<.001). This reflects the current cultural norms in so-

ciety, as hourglass shape and small body size domi-

nate how women are portrayed in mass media.

3. Two-Way and Three-Way Interaction Effect

A significant two-way interaction effect was found

between the region of the participants and the body

shape of body scan images (F = 3.09, p<.05) (Table 1,

Table 2, and Fig. 2). The increased attractiveness per-

ception level in the hourglass and pear shapes com-

pared to the rectangle shapes found for participants

in California was greater than for participants in Ala-

bama. In other words, participants in California per-

ceived the hourglass shapes and pear shapes, compa-

red to the rectangle shapes, far more attractive than

the participants in Alabama. Additionally, participants

in California perceived the rectangle shapes less attrac-

tive than the pear shapes, but participants in Alabama

perceived the pear shapes less attractive than the rect-

angle shapes. However, participants in both regions

perceived the hourglass shapes the most attractive

among all three shapes.

No significant two-way interaction effect was found

between the region of the participants and the body
Table 2. Means of attractiveness according to region

and body shape

Region

Body Shape

Rectangle Hourglass Pear

M (SD) M (SD) M (SD)

AL 2.56 (0.43) 2.77 (0.41) 2.51 (0.39)

CA 2.68 (0.41) 2.99 (0.46) 2.74 (0.44)

Fig. 2. Means of attractiveness according to region

and body shape.
Fig. 3. Means of attractiveness according to region

and body size.

Table 3. Means of attractiveness according to region

and body size

Region

Body Size

Underweight Normal Overweight

M (SD) M (SD) M (SD)

AL 3.58 (0.53) 2.73 (0.50) 1.54 (0.43)

CA 3.72 (0.53) 2.96 (0.53) 1.74 (0.56)
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size of body scan images (F = 0.46) (Table 1, Table 3,

and Fig. 3). The results indicate that both California

and Alabama participants perceived underweight size

images more attractive than the normal weight images

and the normal weight images more attractive than the

overweight images.

A significant two-way interaction effect was found

between body size and body shape (F = 90.28, p<.001)

(Table 1, Table 4, and Fig. 4). For overweight images,

pear shapes were perceived more attractive than the

rectangle and hourglass shapes. For underweight and

normal weight images, the hourglass shapes were per-

ceived more attractive than the rectangle and pear

shapes. It is possible that the pear shapes in overweight

ranges looked smaller in size than the hourglass and

rectangle shapes in overweight ranges because a pear

shape has a smaller upper body than a lower body;

since participants generally perceived smaller body

size images more attractive, they could have perceived

pear shapes in overweight category more attractive than

the other shapes in overweight category. However, re-

gardless of the body shapes, participants perceived un-

derweight images more attractive than the normal wei-

ght images, and the normal weight images more attrac-

tive than the overweight images. No significant three-

way interaction effect was found between region, body

shape and body size.

V. Conclusions and Implications

The current study successfully examined the influ-

ence of body size, body shape, and region on the per-

ception of attractiveness. Previous research on female

attractiveness largely used 2D line drawings or pictures

as stimuli and used waist and hip as a measure of

female body shape. More recent studies have used dif-

ferent types of stimuli such as 3D videos (Rilling et

al., 2009), digitally manipulated images (Gründl et al.,

2009; Kościński, 2013; Smith et al., 2007b), and 3D body

scanned images (Brooks et al., 2010; Price et al., 2013).

Our study also took a recent approach of creating sti-

muli with a 3D body scanner and examined overall

body shape determined by shoulder, waist, and hip

variables.

This study shows that both body shape and body

size influence people's perception of attractiveness, sup-

porting both directions of the literature - Singh (2006)

a proponent of body shape, and Swami et al. (2005,

2007), proponents of body size. However, body size

played as a more important factor than did the body

shape when participants determined the attractiveness

level of female figures. These results coincides with

previous studies by Kościński (2013) and Smith et al.

(2007b); they found that both BMI and WHR influen-

ced the perception of female attractiveness but con-

cluded BMI to be a more important factor than WHR

when perceiving female attractiveness. In other words,

although hourglass shapes were perceived to be the

most attractive shape and underweight sizes were per-

ceived to be the most attractive size in this study, the

hourglass shape will lose its significance once body

size gets larger and people will probably perceive hour-

glass shape to be the most attractive body shape only

when body size is small.

The study findings also indicate that some regional

differences exist between the two sample groups with

regards to their perceptions of attractiveness. Overall,

California participants rated the body scan images

more attractive than Alabama participants. This may

Table 4. Means of attractiveness according to body

size and body shape

Body Size

Body Shape

Rectangle Hourglass Pear

M (SD) M (SD) M (SD)

Underweight 3.52 (0.69) 3.89 (0.66) 3.54 (0.58)

Normal 2.73 (0.61) 3.24 (0.71) 2.56 (0.55)

Overweight 1.61 (0.53) 1.52 (0.61) 1.78 (0.58)

Fig. 4. Means of attractiveness according to body

size and body shape.
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be attributed to the fact that the California sample group

in this study had a higher rate of ethnic diversity than

Alabama and it is plausible to suggest California's cul-

ture contributed toward a higher tolerance in that gro-

up's perceptions of attractiveness regarding various

body shapes and body sizes in general. This finding

sup-ports Fallon (1990)'s belief about attractiveness

that each cultural group has different beauty stan-

dards and the perception of attractiveness varies from

culture to culture. Also, the result is in a same line

with Swami et al. (2010)'s cross-cultural study in a way

that cross-cultural differences exist in evaluation of

ideal female figure.

The present study suggests that researchers should

focus on body shape from a larger viewpoint rather

than treating it as simple WHR. In addition, represen-

tation of more realistic images of real women in a wi-

der range of BMI and body shape will maximize the

validity of findings and provide stronger understand-

ing of the role of each in perceptions of attractive-

ness. Although images of real people obtained from a

body scanner were used in this study, they were pre-

sented on a screen, which restricted the full impres-

sion of a 3D view. For further research in this field,

use of body scan images that can be fully rotatable in

360 degree is recommended.

The participants of the study were young female

college students; these young women's view on what

makes ideal and attractive women was in agreement

with what is depicted as the current culture's ideal in

the mass media (Swami et al., 2010). Such perception

of ideal figure is closely related to people's appear-

ance-management behavior such as cosmetic use, diet,

plastic surgery, and apparel selection (Rudd & Lennon,

2000; Tiggemann & Andrew, 2012). Studies found out

that women use clothes to attain a slender hourglass

ideal look (Grogan et al., 2013; Rudd & Lennon, 2000).

Alongside with the intervention on more realistic and

healthier body ideals (Swami et al., 2010), promoting

clothes as a mean of more positive appearance-man-

agement behavior can be encouraged rather than lea-

ving women practicing a risky appearance-manage-

ment behavior such as an extreme diet or plastic sur-

gery. Such studies of perception of female attractive-

ness related to apparel selection will be a valuable to-

pic of continuing future study for researchers in both

Textiles and Apparel field and Psychology field.
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