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ABSTRACT

The apparel industry, in order to be more competitive, is driving toward made-to-measure apparel. This move requires technology - 3 D body scanning - to facilitate acquiring human body measurements and body shape. The purpose of this study is to investigate the relationship between U.S. female consumers using current 3-D body scan data and the following variables: 1) fit problems in Ready-To-Wear (RTW), and 2) clothing benefits sought by consumers.
The problem of overweight has become a whole global crisis of epidemic proportions: A recent NHANE Survey (1999-2004) reported that almost 65 percent of American adults were overweight and 31 percent were obese. Besides being a major health problem, this implies a lack of updated data on body measurements, body shapes and fit preferences for overweight and obese women consumers. ASTM standards are based on measurements originally derived from a youthful and hourglass body shape sample, which included few overweight and obese women. Body Mass Index (BMI), which uses height and weight to quantify degree of body fat, was used to define the two categories: Overweight (BMI 25-30) and Obese (BMI over 30) (Strawbridge, Wallhagen & Shema, 2000).
The subjects consisted of 500 body scans of women aged 19 to 56. Using BMI, the data set was extracted from a larger set of scans collected by [TC]2 for the Size USA project. Using the incidence of overweight/obesity in the population as a guide, 340 or approximately two-thirds of the sample was categorized as overweight, and approximately one-third (170 women) was classified as obese. Data were first analyzed using a software tool (BMS) to determine body shape as Hourglass, Rectangular, Pear, or Inverted Triangular. The questionnaire filled out by 172 subjects was then used in fit preferences study. Hwang’s 1996 scale measured clothing benefits sought and consisted of sub-scales measuring fashion image, fashion innovativeness, figure flaw compensation, sex appeal, and clothing preferences for fit and emphasis. Relationships of fit problems, clothing benefits sought and body shape were explored statistically using frequencies, ANOVA and Pearson’s correlation. On the questionnaire, the fit problems scale assessed problems related to fit at 15 body locations (Goldsberry, Shim, and Reich, 1996).
Results indicated that subjects were dissatisfied with ready-to-wear, frequently needing alterations on purchases; obese women had more fit problems than other subjects. For all subjects, pear body shape was the most common, rectangular was the second most common shape. Relationships were found between fit problems in specified body areas and body and shape, hip shape and buttocks prominence, back curvature, and bust prominence. Body cathexis and clothing benefits results indicated that the more overweight and obese respondents were satisfied with their bodies, the more likely they were to choose designs that fit closely and emphasized their bodies. For overweight women, there was a negative relationship between cathexis scores and the desire to camouflage figure flaws. Obese women with higher cathexis scores were more likely to seek innovative fashions and be satisfied with ready-to-wear. 
The plus-sized figure of American females indicate problems with the fit of RTW. The traditional method of making apparel slopers to a single fit model’s shape may need to be examined. In addition to understanding body shape, understanding the psychological impact of clothing benefits sought may be important. 
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1. Introduction

1.1  3D Body Scanning

Traditional measurement methods use measuring tapes and calipers. According to
Paquette (1996) an anthropometric survey of U.S. Army personnel required four hours to place landmarks, measure, and record the data of one subject. With the use of 3D body scanners, measuring bodies can be done quickly (scanning in 12 seconds) and without touching the subject. They also give faster and more reliable data than traditional measurement methods (Heisey, Brown, & Johnson, 1988). Three-dimensional body scanning and measurement systems are automated and web-enabled (Cotlier, 2001). Recognizing that no two bodies are alike, Cotlier (2001) suggested that body scanners should be used to obtain 3-D shape data as a way to improve garment fit. 
Measurement information from a 3-D scanner can be used to create personalized virtual models of subjects with which to “try on” clothes to see how they look and fit ( Ashdown, Loker, & Adelson, 2002). The measurements can also be formatted for use in CAD to produce made-to-measure patterns and pattern alterations with links to marker plotting, fabric cutting, and/or digital textile printing technologies (Istook & Hwang, 2002). 
Bougourd and Treleaven (2002) reported on a 1999 U.K. national research project
(Centre for 3D Electronic Commerce) that used body scanning technology to explore sizing, custom clothing and virtual shopping. In 2002, [TC]2 began a U.S. national sizing survey by
using its own 3D body scanning technology to obtain adult male and female size and shape
data (Size USA, 2003). The CAESAR (Civilian American and European Surface
Anthropometry Research) project, funded by the U.S. Air Force and 40 sponsoring companies, had previously used body scanning technology to collect anthropometric data (Moore et al., 2001).
1.2  Body Mass Index 
Scientists use a standard calculation called the Body Mass Index (BMI) to determine
whether a person is normal in weight, underweight, overweight, or obese. BMI, which estimates body fat using measurements of height and weight, is defined as weight in kilograms divided by height (in meters) squared. BMI can be used for both sexes and over a wide range of ages (18-94 years).  

The World Health Organization identifies the ideal BMI as being 20<BMI<25,
overweight as 25<BMI<30, and obese as BMI>30. Strawbridge, Wallhagen, and Shema (2000) and Schoenborn, Adams, and Barnes (2002) reported that the 1998 clinical guidelines used by the National Heart, Lung and Blood Institute (NHLBI) when treating the overweight and obese divided adults into six categories on the basis of BMI: underweight (BMI<18.5), normal (18.5<BMI<25), overweight: (25<BMI<30), mildly obese (30<BMI<35), moderately obese (35<BMI<40), and extremely obese (40>BMI). 
1.3  Plus-size Apparel

The plus-size apparel market has been one of the fastest-growing market segments in
the U.S. These women’s bodies are quite different than the slender models used to display fashion merchandise (Cohen, 2002). Patterns for plus-size apparel may thus need to be altered in a way that flatters and fits their body shapes. Because a plus-sized, compared to a smaller, person is not proportionally larger in all directions; armholes, for example, may need to be wider to accommodate larger biceps, while garment length does not need to be longer (Cohen, 2002). 

Placement of fatty tissue may affect body shape. Body Mass Index scores can determine whether a person has normal weight or is obese, but if the waist-hip (waist in cms /hip in cms) ratio is greater than 0.85 for women, upper body obesity is indicated (Henss, 1955, 2000).  Body fat for obese people usually distributes around the abdominal area, lower torso and thigh (Croney, 1971). According to Bailey (2000), the majority of apparel manufacturers in her study had modified their size scale, especially enlarging sizes in the hips and waist within the past two years. 

Workman and Lentz (2000) demonstrated that aging contributes to changes in body
shape and size more than any other single factor. As a woman ages, figure changes occur such as an enlarged abdomen, expanded waist girth, wider hip girth, elongated back length and shortened front length, lowered bustline, and forward-tilting head (Burke, 1994). The dimensions of women 55 years and older were found to be greater in the abdominal extension, waist girth, sitting spread, armscye, bust level, back width, chest width, hip and hip arc (Goldsberry, Shim, & Reich, 1996b; Campbell & Horne, 2001). Smathers and Horridge (1979) found that a majority of the elderly women in their study defined fit problems as the waist length being too long; hip area, bust, waist, and stomach being too tight; and back shoulder width being too loose. According to Goldsberry et al. (1996b) finding well-fitting clothing can be challenging for older women, especially in the areas of the shoulders, back, waist, bust, arms and abdomen. This is significant because the world’s population of elderly is expected to more than double between 1998 and 2025 time period (Istook, Simmons & Devarajan, 2002).
1.4  BSAS©
Connell, Ulrich, Stevenson, Woronka, & Ashdown (2001) and Connell et al. (2002)
used expert analysis to develop a scale (BSAS©) to assess body shape and build. Body scans provided front and side views of real figures that could be assessed on overall shape as well as the shapes of defined body areas. Front views allowed for assessment of body build, body shape, hip shape and shoulder slope. Side views enabled evaluation of front torso shape, bust prominence, buttocks shape, back curvature, and posture. Within each category, the divisions were as follows:  

· Body build - thin, average, full and heavy 

· Body shape - rectangular, pear, inverted triangle and hourglass 

· Hip shape - straight, high-hip level, mid-hip level, low-hip level 

· Shoulder slope - square, average, and sloped. 

· Front torso shape - b shape (thin, moderate and heavy), B shape (thin, moderate and
  heavy), and D shape (thin, moderate and heavy) 

· Bust prominence - flat, average and prominent.

· Buttocks prominence - flat, average and prominent 
· Back curvature – flat, high-back, and middle back 

· Posture – aligned, forward alignment and compensating alignment
1.5  Clothing Benefits Sought
Davis (1985) revealed that a woman might be interested in clothing for reasons other
than how she perceives her body. Davis also indicated that interest in fashionability was high no matter what the perceived body shape. Shim and Kotsiopulos (1990) indicated large-size women were as much concerned with clothing and fashion as other women, but large-size women lacked self-confidence in apparel shopping and were more oriented toward use of mail order shopping. 
Shim and Bickle (1994) divided their subjects into three groups based on the benefits they sought from clothing: 1. symbolic/instrumental users of clothing who used clothing to enhance self-esteem, career advancement, reputation, social status, femininity, sex appeal, fashion image, role, and appearance; 2. practical/conservative users of clothing who favored comfort and function over fashion and appearance; and 3. apathetic users of clothing who felt that clothing was not a significant concern. They found that fashion image, figure flaw compensation, sex appeal, self-improvement, and social status/prestige obtained the highest mean scores from respondents in their study of clothing benefits sought. Building on these findings, Hwang (1996) found the following clothing benefits aspects in her study that her subjects sought to include: an enhanced fashion image, figure flaw compensation, sex appeal, fashion innovativeness, better fit, and an emphasis on body parts. Benefits sought by consumers can be used to segment a market.      
2.  Conceptual Frame Work
Figure 1. Conceptual research model
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3.  Research Method
This study was designed to assess overweight and obese women’s body measurements, body shape, body build, body cathexis, clothing benefits sought and fit problems. Demographics, fit problem locations, body cathexis, and clothing benefits sought were used to understand the issues relating to body size and fit needs. This study classified body shapes and body build by using BMI and body scans. The clothing fit problems and preference analysis, combined with the body scan analysis, were used to explore measurements and shapes for the population of overweight and obese women with the goal of determining possible ways to improve the fit of ready-to-wear apparel for them. 
The instruments used in this study were a questionnaire developed by NTC researchers (Pisut,
 2001) and the Body Shape Assessment Scale (BSAS©) developed by Connell et al. (2002).
3.1 Subjects
Overweight and obese women were used for this study because sizing and fit has been a
significant concern in the women’s plus-size apparel market. This exploratory research
focused on those over the age of 19. The majority of subjects were between the ages of
19 and 65. For each sample, classification as overweight (30>BMI>25) or obese (BMI>30)
was made using established BMI categories. For the calculation of the formula
(weight/height2), self-reported weights and heights were used. These subjects included 107
overweight and 82 obese women. In addition to being scanned, the women completed
questionnaires with questions and measures. A separate and larger sample of 510 body scans of subjects recruited by and taken at [TC]2 were also used to answer research questions .  
3.2 Questionnaire
The methodological approach utilized a printed self-administered questionnaire, body scanning and body shape assessment of the scans based on the appearance of front view and side views of the figure in BSAS©. Respondents were asked to identify demographic information including: age, race, income, occupation, education, exercise habits, and body measurements. Then, respondents were asked questions related to their shopping habits, the types of stores where they shop for clothing, brand preferences, satisfaction with ready-to-wear, and frequency of alterations. In this instrument, respondents were asked to check areas of the body where they had fit problems and to identify the basic nature of those problems. (e.g., too loose/too tight). The questions related to clothing fit problems were analyzed with respect to respondents’ personal fit problems locations including neck, bust, waist, abdomen, hip, thigh, upper arm, armhole, sleeve length, back width, shoulder seam, dress length, pant length, crotch and other. The questions were adopted from an earlier study by Goldsberry et al. (1996).
The clothing benefits scale was previously published by Shim and Bickle (1994) and Hwang (1996) and assessed the types of benefits respondents seek in clothing through a 5-point Likert-type scale. The following aspects were incorporated in the questionnaire: fashion image, figure flaw compensation, sex appeal, fit and emphasis on body parts, fashion innovativeness, and satisfaction with the fit of ready-to-wear. The scale measured responses to statements with a 5-point Likert-type scale wherein 1 = strongly disagree, 2 = disagree, 3 = neither, 4 = agree, and 5 = strongly agree. 
3.3 Body Shape and Build Assessment
Connell et al. (2002) developed an instrument, the Body Shape Assessment Scale
 (BSAS©), based on actual body scans to evaluate the whole and component body shapes of adult women. For shape analysis, the appearance of the figure was viewed from both the front and side. The Body Measurement Software (BMS) developed by [TC]2 was trained to apply the BSAS© to body scans with a 80 % average gamma reliability (Alexander, 2003).    Whole assessments of the body (categories and classifications within categories) were as follows:

· body build -- slender, average, full and heavy 

· body shape -- rectangular, pear, inverted triangle and hourglass

· posture – aligned posture, forward alignment, and compensating alignment.

Component part assessments of the body (categories and classifications within categories) were as follows:

· hip shape -- straight, high-hip level, mid-hip level, low-hip level

· shoulder slope -- square, average, and sloped

· front torso shape -- b shape, B shape, and D shape.

· buttocks shape -- flat, average and prominent

· back curvature – flat, high, middle    
· bust prominence -- flat, average and prominent
3.4 Analysis of Data

The purpose of this study was to investigate the relationships among body shape, body build,
body cathexis, clothing benefits sought and fit problems based on body shape and component
body shape characteristics for overweight and obese women in the U.S. Using BMI scores,
the data were categorized into overweight (30>BMI>25) and obese (BMI>30) groups, and
then divided into different body shapes within each group. 
Subjects’ BMIs, calculated by weight (in kilograms) divided by height (in meters) squared, was first applied to this study to classify overweight and obese. Data from the subjects’ responses to the questionnaire and data from BSAS evaluation were then numerically coded and analyzed statistically using the Statistical Package for the Social Sciences (SPSS) version 11.0. For analysis of the data, the researcher first coded each variable numerically and made an answer key for the coded data. The data were separated into 138 variables (questionnaire) in the database and named according to the nature of the question. The data were coded using numeric values for the statistical analysis. The data were then aggregated and analyzed according to the research questions. Reliability tests were run on the questionnaire data.
3.4.1  Frequency
Frequencies were first examined to analyze demographic profiles including: age range, height, weight, measurements, and body shape.
3.4.2  ANOVA 
ANOVA was performed to determine where relationships between body shape/body
build, and the relationship between whole and component body shape and fit problems
occurred. ANOVA was used to investigate the relationship because one of these two variables
consisted of categorical data.   
3.4.3  Pearson’s Correlation 
Pearson’s correlation was performed to determine where the relationships between
body cathexis scores for the related body area, and the relationship between clothing benefits
sought and body cathexis occurred. Pearson’s correlation was used to investigate the
relationship because the data were continuous variables.
4.  Results and Conclusions

Data were coded for statistical computation and analyzed using the computer program Statistical Package for the Social Sciences (SPSS®) 11.0. Reliability tests were run on the data obtained through the questionnaire. Frequency distributions, percentages, and means were used to reveal the demographic profiles and characteristics of the respondents. ANOVA, and correlation were computed to assess the relationships among body shape, body build, body cathexis, clothing benefits sought and fit problems. 
4.1  Fit Problem
4.1.1 Alterations
Table 1 
Percentage of alterations needed by overweight/obese women 
	Percent Altered
	Frequency
	  Percentage  

	
	Overweight
	Obese
	Overweight
	Obese

	None
	28
	22
	26.2
	26.8

	Up to 25%
	50
	33
	46.7
	40.2

	Up to 50%
	14
	13
	13.1
	15.9

	Up to 75%  
	13
	11
	12.1
	13.4

	Up to 100%
	2
	3
	1.9
	3.7

	Total     N
	107
	72
	100.0
	100.0


The questionnaire data showed that both the overweight women and obese women had a high
level of dissatisfaction with their ready-to-wear apparel options. Table 1 shows the number
of alterations that had to be performed by respondents on ready-to-wear garments. The data
show that almost three-fourths of responding overweight women and obese women had
some alterations performed on their ready-to-wear garments. Approximately three-fourth of
respondents altered up to 100% of their garments. Only one-fourth of respondents, 26.2% for
overweight and 26.8% for obese had no alterations performed on their ready-to-wear
garments. Forty-six point seven percent of the overweight respondents and 40.2% of the
obese respondents reported an alteration percentage of up to 25%.
4.1.2   The Relationships between Whole and Component Body Shape Characteristics  and Fit Problems in Particular Body Areas
Table 2 
Body shape of overweight/obese women from body scan
	Body Shape
	Frequency
	  Percentage
	

	
	Overweight
	Obese
	Overweight
	Obese
	Total

	Rectangular
	131
	71
	38.5
	41.8
	202 (39.61%)

	Pear
	162
	92
	47.6
	54.1
	254 (49.8%)

	Inverted Triangle
	1
	1
	.3
	.6
	2 (.39%)

	Hourglass
	46
	6
	13.5
	3.5
	52 (10.2%)

	Total     N
	340
	170
	
	
	510


As assessed by the software (BSAS©) Body Shape Assessment Scale, the frequencies in
Table 2 shows that the largest number of respondents were pear shaped for both overweight
(47.6%) and obese (54.1%) women. The rectangular shape comprised the next highest 
percentage, at 39.61% of the sample. Ten point two percent of this sample were classified as
having an hourglass body shape, while only 3.5% of the obese sample was hourglass. The
only inverted triangular silhouettes were one overweight and one obese woman. 
ANOVA (analysis of variance) was used to test if any differences existed among the means
(average fit problem scores) for the fit problems in particular body areas. ANOVA was also
used to investigate whether fit problems in particular body areas were related to whole and
component body shape characteristics. The findings had been condensed and simplified to

identify specific body areas where fit problems existed.
4.1.2.1  Overweight Sample

4.1.2.1.1  Body Build/ Body Shape
Table 3
ANOVA body build by fit problems in particular body areas for overweight women
	
	Average

(n = 93)
	Full

(n = 93)
	

	Fit Problem
	M
	SD
	M
	SD
	F

	Waist Up
	1.84
	1.24
	2.00
	1.24
	0.35

	Waist Down
	2.26
	1.15
	1.85
	1.05
	2.84

	Length
	1.81
	1.14
	1.89
	1.03
	.12

	Hip
	2.16
	.97
	1.60
	.91
	7.58**

	Shoulder
	.13
	.34
	.15
	.40
	.04

	Front Torso
	1.68
	1.01
	1.98
	1.00
	1.93

	Bust
	.48
	.57
	.74
	.51
	4.89*

	Buttocks
	2.16
	.97
	1.60
	.91
	7.58**

	Back
	.16
	1.24
	.21
	1.24
	.27


Note. Significant F values are noted by: *** p < .001, **p < .01, *p <.05. 
Table 4
ANOVA body shape by fit problems in particular body areas for overweight women                

	
	Rectangular

(n = 101)
	Hourglass

(n = 101)
	Pear

(n = 101)
	
	Sig. post-hoc comparisons

	Fit Problem
	M
	SD
	M
	SD
	M
	SD
	F
	

	Waist Up
	1.53
	1.22
	1.90
	1.18
	2.13
	1.19
	1.85
	

	Waist Down
	1.47
	.96
	1.70
	1.02
	2.27
	1.16
	4.88*
	b

	Length
	2.00
	.94
	1.93
	1.11
	1.77
	1.04
	.44
	

	Hip
	1.21
	.71
	1.63
	.93
	2.10
	.93
	7.47**
	b

	Shoulder
	.15
	.37
	.13
	.35
	.17
	.43
	.10
	

	Front Torso
	1.79
	.98
	1.80
	1.06
	1.90
	.98
	.15
	

	Bust
	.53
	.51
	.60
	.62
	.67
	.51
	.54
	

	Buttocks
	1.21
	.71
	1.63
	.93
	2.10
	.93
	7.47**
	b

	Back
	.21
	.42
	.20
	.41
	.19
	.44
	.01
	


Note. Significant F values are noted by: *** p < .001, **p < .01, *p <.05. Significant 

post-hoc comparisons at *p < .05 are indicated by a Rectangular vs. Hourglass, b 
Rectangular vs. Pear, c Hourglass vs. Pear.
Tables 3-4 show the relationships of fit problems in particular body areas to mean scores for body build and body shapes of overweight women. The ANOVA results reported in Table 3 indicates Body Build and Fit Problems in particular body areas, namely the hip, bust, and buttocks, revealed significant main effects F(1, 92) = 7.58, p = .007, F(1, 92) = 4.89, p = .03, and F(1, 92) = 7.58, p = .01, respectively. Table 4 shows that Body Shape and Fit Problems in particular body areas, namely the waist down, hip, and buttocks, also revealed significant main effects F(2, 100) = 4.88, p = .007, F(2, 100) = 7.47, p = .001, and F(2, 100) = 7.47, p = .001, respectively. Rectangular shape subjects were significantly different from the pear shape subjects.
Results indicated that for overweight women, the average body build reported a significantly higher number of fit problems in the hips and buttocks; the full body build reported a significantly higher number of fit problems in the bust. The pear body shape had significantly more fit problems in the hips, buttocks and from the waist down, and they were significantly different from those suffered by the rectangular, but not the hourglass, shape. These findings found that average build respondents reported fewer fit problems, and there were no differences between the fit problems reported by rectangular, hourglass, and pear shaped respondents.
4.1.2.1.2  Hip Shape/Buttock Shape/ Back Curvature 
Table 5 

ANOVA component body shapes in the lower body (hip shape) and fit problems in particular body areas for overweight women

	
	Straight

(n = 101)
	High

(n = 101)
	Middle

(n = 101)
	Low

(n = 101)
	

	Fit Problem
	M
	SD
	M
	SD
	M
	SD
	M
	SD
	F

	Waist Up
	1.57
	.98
	1.72
	1.02
	2.10
	1.19
	2.00
	1.31
	.62

	Waist Down
	1.00
	1.00
	1.61
	1.09
	2.13
	.99
	2.11
	1.06
	2.93*

	Length
	1.71
	1.25
	2.22
	1.00
	1.90
	.98
	1.71
	1.06
	1.10

	Hip
	1.00
	.82
	1.61
	.92
	1.90
	.94
	1.91
	.95
	2.29

	Buttocks
	1.00
	.82
	1.61
	.92
	1.90
	.94
	1.91
	.95
	2.29

	Back
	.14
	.38
	.17
	.38
	.19
	.40
	.22
	.47
	.12


Note. Significant F values are noted by: *** p < .001, **p < .01, *p <.05. 
Table 6 

ANOVA component body shapes in the lower body (buttock shape) and fit problems in particular body areas for overweight women

	
	Flat

(n = 93)
	Average

(n = 93)
	Prominent

(n = 93)
	
	Sig. post-hoc comparisons

	Fit Problem
	M
	SD
	M
	SD
	M
	SD
	F
	

	Waist Up
	2.29
	1.33
	1.90
	1.29
	1.80
	.63
	.64
	

	Waist Down
	1.57
	.85
	2.00
	1.16
	2.50
	.71
	2.15
	

	Length
	1.71
	1.07
	1.99
	1.05
	1.20
	.92
	2.65
	

	Hip
	1.29
	.73
	1.81
	.99
	2.30
	.82
	3.50*
	b

	Buttocks
	1.29
	.73
	1.81
	.99
	2.30
	.82
	3.50*
	b

	Back
	.29
	.47
	.17
	.42
	.20
	.42
	.40
	


Note. Significant F values are noted by: *** p < .001, **p < .01, *p <.05. Significant post-hoc
comparisons at *p < .05 are indicated by a Flat vs. Average, b Flat vs. Prominent, c Average
vs. Prominent.
Table 7 

ANOVA component body shapes in the lower body (back curvature) and fit problems in particular body areas for overweight women

	
	Flat

(n = 101)
	High

(n = 101)
	Middle

(n = 101)
	
	Sig. post-hoc comparisons

	Fit Problem
	M
	SD
	M
	SD
	M
	SD
	F
	

	Waist Up
	1.87
	.68
	1.25
	.96
	2.03
	1.38
	.90
	

	Waist Down
	2.40
	1.25
	1.25
	1.26
	1.79
	1.01
	4.07*
	b

	Length
	1.80
	1.00
	2.25
	.50
	1.96
	1.07
	1.52
	

	Hip
	2.13
	.90
	1.25
	1.26
	1.67
	.93
	3.25*
	

	Buttocks
	2.13
	.90
	1.25
	1.26
	1.67
	.93
	3.25*
	

	Back
	.07
	.25
	.25
	.50
	.25
	.47
	2.09
	


Note. Significant F values are noted by: *** p < .001, **p < .01, *p <.05. Significant post-hoc
comparisons at *p < .05 are indicated by a Flat vs. High, b Flat vs. Middle, c High vs. Middle.    

Tables 5-7 show the mean scores for the fit problems in particular body areas in relation to component body shapes in the back and lower body of overweight women. Table 5 indicates that the hip shapes and fit problems in particular body areas from the waist down revealed significant main effects F(3, 100) = 2.93, p = .037. Table 6 shows the buttock shape and fit problems in particular body areas of hip, and buttocks revealed significant main effects F(2, 92) = 3.50, p = .034, and F(2, 92) = 3.50, p = .034. Flat buttock prominence was significantly different from prominent buttock prominence. In Table 7, the back curvature and fit problems in particular body areas, namely the waist down, hips, and buttocks revealed significant main effects F(2, 100) = 4.07, p = .02, F(2, 100) = 3.25, p = .04, and F(2, 100) = 3.25, p = .04,  respectively. Flat back curvature was significantly different from middle back curvature.

Respondents with a mid-hip level reported the greatest number of fit problems from the waist down. Those with full buttocks had the greatest number of fit problems in the hips and buttocks areas. According to the results of the Post Hoc test, the significant relationships 
occurred between the full buttock shape and the flat buttock shape. Respondents with
prominent buttocks had significantly more problems with fit in the buttocks area.
Respondents with a flat back curvature reported the greatest number of fit problems in the hips, buttocks and from the waist down. According to the results of the Post Hoc test, the significant relationships occurred between flat back curvature and middle back curvature for fit problems from the waist down for overweight women. 
4.1.2.2  Obese Sample
4.1.2.2.1  Body Shape
Table 8
ANOVA body shape by fit problems in particular body areas for obese women             

	
	Rectangular

(n = 78)
	Hourglass

(n = 78)
	Pear

(n = 78)
	
	Sig. post-hoc comparisons

	Fit Problem
	M
	SD
	M
	SD
	M
	SD
	F
	

	Waist Up
	2.85
	1.69
	2.57
	1.62
	3.30
	1.52
	1.81
	

	Waist Down
	1.80
	1.20
	1.86
	1.35
	2.62
	1.12
	3.49*
	b

	Length
	1.90
	1.02
	1.29
	1.25
	1.90
	1.05
	.71
	

	Hip
	1.50
	1.10
	1.57
	1.13
	1.98
	1.06
	1.48
	

	Shoulder
	.45
	.69
	.43
	.79
	.52
	.68
	.25
	

	Front Torso
	1.85
	.98
	2.00
	1.15
	2.32
	1.00
	1.33
	

	Bust
	.80
	.62
	.71
	.49
	.88
	.66
	.20
	

	Buttocks
	1.50
	1.10
	1.57
	1.13
	1.98
	1.06
	1.48
	

	Back
	.35
	.49
	.57
	.79
	.52
	.61
	.69
	


Note. Significant F values are noted by: *** p < .001, **p < .01, *p <.05. Significant post-hoc
comparisons at *p < .05 are indicated by a Rectangular vs. Hourglass, b Rectangular vs. Pear,
c Hourglass vs. Pear.

The ANOVA reported in Table 8 indicates body shape and fit problems in particular body
areas from the waist down revealed significant main effects F(3, 77) = 3.49, p = .02. The
rectangular shape was significantly different from the pear shape. The inverted triangular
shaped respondents were excluded from the study because the sample was so small (N = 1). 

For obese women, the pear body shape reported the highest number of fit problems from the waist down. A Post Hoc test showed the significant relationships occurred between the rectangular body shape and pear body shape for obese women who were having the greatest number of fit problems.
4.1.2.2.2  Bust Prominence
Table 9
ANOVA component body shapes in the upper body (bust prominence) by fit problems in particular body areas for obese women
	
	Flat

(n = 78)
	Average

(n =78)
	Prominent

(n = 78)
	
	Sig. post-hoc comparisons

	Fit Problem
	M
	SD
	M
	SD
	M
	SD
	F
	

	Waist Up
	2.25
	1.14
	3.24
	1.58
	3.43
	1.69
	2.48
	

	Waist Down
	2.75
	1.14
	2.16
	1.28
	2.46
	1.14
	1.25
	

	Length
	1.50
	1.00
	1.87
	1.02
	1.96
	1.14
	.82
	

	Shoulder
	.17
	.58
	.50
	.69
	.64
	.68
	2.13
	

	Front Torso
	1.92
	.90
	2.11
	1.01
	2.39
	1.07
	1.12
	

	Bust
	.50
	.56
	.82
	.56
	1.04
	.38
	3.28*
	b


Note. Significant F values are noted by: *** p < .001, **p < .01, *p <.05. Significant post-hoc
comparisons at *p < .05 are indicated by a Flat vs. Average, b Flat vs. Prominent, c Average
vs. Prominent.
Table 9 shows fit problems in particular body areas’ mean scores for the upper body of obese women. Table 9 indicates that bust prominence and fit problems in a particular body area, the bust, revealed significant main effects F(2, 76) = 3.28, p = .043. The results for flat bust prominence were significantly different from those for prominent bust prominence.  
Women categorized with full bust prominence reported the greatest number of fit problems in the bust. According to the results of the Post Hoc test, the significant relationships occurred between prominent bust prominence and flat bust prominence for obese women.
4.1.2.2.3  Back Curvature
Table 10 
ANOVA component body shapes in the lower body (back curvature) and fit problems in particular body areas for obese women

	
	Flat

(n = 78)
	High

(n = 78)
	Middle

(n = 78)
	
	Sig. post-hoc comparisons

	Fit Problem
	M
	SD
	M
	SD
	M
	SD
	F
	

	Waist Up
	2.93
	1.73
	3.67
	2.08
	3.18
	1.57
	.29
	

	Waist Down
	1.57
	1.22
	2.67
	.58
	2.52
	1.18
	3.71*
	b

	Length
	1.64
	1.15
	.67
	1.15
	1.95
	1.01
	2.52
	

	Hip
	1.14
	1.03
	1.67
	1.15
	2.00
	1.05
	3.68*
	b

	Buttocks
	1.14
	1.03
	1.67
	1.15
	2.00
	1.05
	3.68*
	b

	Back
	.29
	.61
	1.00
	0
	.51
	.60
	1.99
	


Note. Significant F values are noted by: *** p < .001, **p < .01, *p <.05. Significant 
post-hoc comparisons at *p < .05 are indicated by a Flat vs. High, b Flat vs. Middle, 
c High vs. Middle.   

Table 10 shows the fit problems in particular body areas’ mean scores for component
body shapes in the lower body for obese women. Table 10 indicates that the back curvature
and fit problems in particular body areas, namely the waist down, hip, and buttocks, revealed
significant main effects F(2, 76) = 3.71, p = .029, F(2, 76) = 3.68, p = .030, and F(2, 76) =
3.68, p = .030, respectively. Flat back curvature was significantly different from middle 
back curvature. 

Respondents with a high back curvature reported the largest number of fit problems from the waist down; and those with a middle back curvature reported the greatest number of fit problems in the hips and buttocks. According to the results of the Post Hoc test, the significant relationships occurred between flat back curvature and middle back curvature for obese women.
4.2 Clothing Benefits Sought
Table 11 
Correlation of Body Cathexis and Clothing Benefits for overweight/obese women
	
	Total Body Cathexis

	Subscale
	Overweight
	Obese

	Fashion Image
	-.010
	.142

	Figure Flaw

 Compensation
	-.312**
	.010

	Sex Appeal
	.020
	.144

	Clothing Preferences

 for Fit & Emphasis
	.223*
	.301**

	Fashion Innovativeness
	.038
	.235*

	Satisfaction with RTW fit
	.080
	.504**

	N
	99
	82


Note. Significant r values are noted by: *** p < .001, **p < .01, *p <.05. 
Pearson’s Correlation showed that there were significant correlations at the .01 level between Body Cathexis and Clothing Benefits Sought for overweight women. The correlation coefficient was -.312, suggesting a fair degree of negative relationship between Body Cathexis and Fashion Flaw Compensation for overweight women. The correlation revealed that the more respondents were satisfied with their bodies, the less likely they would hide figure flaws through clothing choices. Pearson’s Correlation also showed that there were significant correlations at the .05 level between Body Cathexis and Clothing Preferences for overweight women. The correlation coefficient was .223, suggesting a fair degree of relationship between Body Cathexis and Clothing Preferences for overweight women. The correlation revealed that the more respondents were satisfied with their bodies, the more likely they were to be interested in body emphasis or clothing preferences as a clothing benefit.             
Pearson’s Correlation showed that there were significant correlations at the .01 or .05 levels between Body Cathexis and Clothing Benefits Sought for obese women. The correlation coefficients suggested a fair degree of relationships between Body Cathexis and Clothing Benefits Sought including Clothing Preference (.301), Fashion Innovativeness (.235), and Satisfaction with RTW (.504) for obese women. The correlations revealed that the more respondents were satisfied with their bodies, the more likely they were to be interested in clothing preference for fit and emphasis, fashion innovativeness, and have increased satisfaction with ready-to-wear. However the Cronbach’s Alpha values for Figure Flaw Compensation, Clothing Preferences, Fashion Innovativeness and Satisfaction with RTW resulted in reliabilities from .58 to .71, indicating only a moderate level of reliability for the clothing benefits sought variables. 
Pearson’s correlation analysis was conducted to evaluate if clothing benefits sought
were related to body cathexis. The more overweight and obese respondents were satisfied
with their bodies, the more likely they would be interested in clothing designs that fit closely
and emphasized their bodies. There was a significantly negative relationship between body
cathexis and the desire of overweight women to choose clothing to camouflage their figure
problems. For obese women, there were significant positive relationships for fashion
innovativeness and satisfaction with the fit of ready-to-wear apparel. Obese women who
were more satisfied with their bodies were more likely to seek innovative fashions and to be
satisfied with the fit of their ready-to-wear choices. This study found that both overweight and
obese women with lower body cathexis scores were more likely to camouflage their figures
flaws with clothing.
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