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Abstract 

Background: Body mass index (BMI) is often used as an objective surrogate measure 

body fat. An increase in BMI is directly associated with an increase in metabolic 

disease, such as type 2 diabetes mellitus (T2DM).  The Figure Rating Scale (FRS) is a 

subjective measure of body fat.  Subjective self-perceptions of body image may also 

relate to T2DM.   This study examined the self-perception of body image to various 

levels of BMI among those with T2DM.   

Methods: Respondents (n = 13,887) to the US Study to Help Improve Early evaluation 

and management of risk factors Leading to Diabetes (SHIELD) 2006 survey self-

reported their weight and height for BMI calculation.  On the gender-specific Stunkard 

FRS, respondents selected a figure most closely resembling their body image.  

Spearman correlation was computed between perceived body image and BMI for men 

and women separately. Student’s t-test analysis compared the mean BMI differences 

between respondents with and without T2DM.   

Results: Men with T2DM did not significantly differ from men without diabetes mellitus 

in mean BMI per body image figure except at the extremes in body figures.  Women 

with T2DM had a significantly higher BMI for the same body figure compared with 

women without diabetes mellitus for most figures (p <0.05).   

Conclusions: Individuals, particularly women, with T2DM may differ in their perception 

of body image compared with those without diabetes mellitus.  It is unclear if these 

perceived differences increase the risk of T2DM, or if the diagnosis of T2DM alters body 

image perceptions. 
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Introduction 

Body fat is often assessed by an objective surrogate measure of body mass index 

(BMI), which is determined by height and weight, and reported in units of kilogram/meter 

squared (kg/m2).  Body fat can be subjectively assessed by the Stunkard Figure Rating 

Scale (FRS) [1], which utilizes gender-specific body figures.  Both types of 

measurements are useful to assess the relationship of body weight to adverse clinical 

outcomes. 

 

Increasing BMI is associated with an increased prevalence of metabolic diseases [2], 

and BMI is a common objective parameter reported in clinical trials of patients with type 

2 diabetes mellitus (T2DM), as well as in clinical trials of patients with hypertension, 

dyslipidemia, and obesity.  The FRS has often been used to assess perceived body 

images among those of differing ages [3, 4], genders [3−6], racial and ethnic groups [3, 

7−9], religion [10], and countries [11, 12], as well as among those with 

psychological/psychiatric conditions, such as eating disorders [3, 13, 14].   Perception of 

body image may influence health-related behaviors such as physical activity, nutrition, 

and other behaviors which are important components of diabetes mellitus management.  

If an overweight individual perceives him/her self as disproportionately thinner 

compared with actual BMI, then he/she may be less understanding of the need for 

weight reduction.  Other studies have examined perception of self-reported weight  [15] 

and desired body image [16] among individuals with type 2 diabetes mellitus; but they 

did not examined the correlation between body image and BMI among adults with and 
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without type 2 diabetes mellitus.  No prior study has evaluated the relationship of a 

gender specific FRS in T2DM patients and their correlation with self-reported BMI. The 

objective of the present study was to examine the correlation between the Figure Rating 

Scale figures and BMI among individuals with and without diabetes mellitus. 

 

Methods 

A cohort of individuals with a diagnosis of T2DM and a cohort without diabetes mellitus 

were selected from the Study to Help Improve Early evaluation and management of risk 

factors Leading to Diabetes (SHIELD), the largest survey study of its kind.  SHIELD 

included an initial, cross-sectional, self-reported, screening questionnaire to identify 

areas of interest in the general population (which included individuals with T2DM).  The 

baseline survey evaluated prior diagnoses, health status, health knowledge, attitudes, 

behaviors, and treatment.  Annual follow-up self-reported surveys to the same recipients 

evaluated changes in behaviors, treatment, and health status.  A detailed description of 

the SHIELD methodology was previously published. [17, 18]. 

 

In brief, in 2004, a screening survey was mailed to a stratified random sample of 

200,000 US households, representative of the US population for geographic residence, 

household size and income, and age of head of household [19].  The head of household 

provided responses to the screening survey for up to 4 adult (aged >18 years) 

household members, resulting in a response rate of 63.7% (127,420 households for 

211,097 adults).  The  baseline survey was sent to a representative sample of 
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individuals (n = 22,001) who were identified in the screening survey as having type 1 

diabetes mellitus or type 2 diabetes mellitus or being at risk for diabetes mellitus. Each 

respondent group was balanced to be representative of that population for age, gender, 

geographic region, household size, and income for the U.S. population, and then a 

random sample from each group was selected and sent the baseline survey.  A 

response rate of 72% was obtained.  Since 2005, yearly SHIELD surveys captured self-

reported information on health status, attitudes and behaviors, quality of life, and 

anthropometry from this sample.  This analysis is based upon a cross-sectional sample, 

evaluating the relation between BMI and the Stunkard FRS, which was first included in 

the 2006 SHIELD survey (n = 13,877).  The response rate for the 2006 survey was 

75%. 

 

Respondents were categorized as having T2DM based upon self-report of having “ever 

been told by a doctor, nurse, or other healthcare professional that you have diabetes; if 

yes, which type (type 1 type 2, or gestational)”..  T2DM was defined as a physician 

diagnosis of T2DM and age of onset >21 years of age since some respondents did not 

know the type of diabetes mellitus, and because setting a threshold age of onset was 

thought to increase the accuracy of a diagnosis of T2DM .  While conceivable that some 

respondents greater than 21 years of age may not have known that they had T1DM, 

and while T1DM may rarely occur after age 21, the authors concluded that the chances 

of misdiagnoses using these criteria were small. No diabetes mellitus was defined as no 

physician diagnosis of type 1 diabetes mellitus, T2DM, or gestational diabetes mellitus.  
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Respondents with gestational diabetes mellitus or type 1 diabetes mellitus were 

excluded from the analysis. 

 

 

Study measures 

BMI (weight/height2 expressed in kg/m2) was based upon self-report of height and 

weight.  The validated [20] Stunkard FRS [1] was based on subjective self-selection of 

body image.  The FRS consists of two gender-specific scales that contain nine 

schematic figures of women and nine figures of men, ranging from underweight to 

overweight.  On this gender-specific scale, respondents selected a figure that most 

closely resembled their body image.  For men, the scale of body figures ranged from 1 

to 9, with 1 being the thinnest body type and 9 being the largest, most obese type.  For 

women, the scale of body figures ranged from 10 to 18, using the same range of 

thinnest to largest as the men’s scale.   

 

Each participant was provided a measuring tape with their survey and given written 

instructions to while standing, hold the tape measure loosely around their waist at the 

level of their belly button to measure waist circumference.  Use of the umbilicus was 

thought to be more easily understood and provide consistent data across respondents. 
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Statistical analyses 

Spearman correlation was computed between perceived body image and 

calculated BMI for men and women separately. Student’s t-test analysis 

compared the mean BMI differences between respondents with T2DM and 

without diabetes mellitus. Statistical significance was set a priori as p <0.05. 

 

Results 

For men responding to the FRS, 1,304 respondents had T2DM and 2,924 had no 

diabetes mellitus.  For women responding to the FRS, 1,979 respondents had T2DM 

and 4,763 had no diabetes mellitus.  T2DM respondents had greater mean BMI, greater 

mean age, generally less education, and lower household incomes and were less likely 

to be white than respondents with no diabetes mellitus (Table 1). 

 

Based upon their mean BMI, men with T2DM did not significantly differ in their selection 

of FRS body figure compared with men without diabetes mellitus, except at the 

extremes in body image (Figure 1).  For body figures 1, 2, and 9, men with T2DM had 

significantly higher mean BMI compared with men without diabetes mellitus (p < 0.05).  

Women with T2DM had a significantly higher BMI for the same body image compared 

with women without diabetes mellitus (p <0.05) at all body figures except for figures 11 

and 18.  For figures 11 and 18, women with T2DM had higher mean BMI compared with 
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women without  diabetes mellitus but the difference was not statistically significant (p 

>0.05). 

 

Self-perception of body image as assessed with the FRS for T2DM and no diabetes 

mellitus groups was significantly correlated with BMI for men and women (p <0.0001) 

(Figure 2).  Correlation coefficients ranged from 0.73 to 0.74 for men and 0.76 to 0.82 

for women, showing strong correlation. 

 

Discussion 

In the largest self-reported survey study of its kind, the SHIELD data revealed that 

compared with men without diabetes mellitus, men with T2DM generally did not 

significantly differ in their selection of a body image on the FRS, based upon similar 

mean BMI, except at the extremes in body image.  In contrast, women with T2DM 

generally had a higher BMI for each body figure that they felt best reflected their 

appearance compared with women without diabetes mellitus.   

 

Limitations of this study include potential selection bias since the SHIELD survey was a 

mailed survey but the response rate was very high for a mailed survey (75%).  Also, 

household panel surveys, like SHIELD, tend to under-represent the very wealthy and 

very poor segments of the population and do not include military or institutionalized 

individuals [21, 22]. Another concern is that patients may not accurately self-report 
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measurements such as height and weight.  However, other studies have indicated that 

such self-reported measurements are accurate [23, 24].  Regarding the self-reporting of 

metabolic disease, prior analyses have demonstrated generally good correlation 

between the prevalence of T2DM as assessed by SHIELD when compared with the 

prevalence of T2DM determined by objectively measured surveys such as US NHANES 

[2, 25].  This is likely, in large part, because the diagnosis of diabetes mellitus is 

dependent upon a single parameter (glucose) that is generally known and frequently 

measured.   

 

Also, the FRS may have limitations due to scale coarseness and constant height across 

the different figures [26].  However, this scale is one of the most widely used 

assessment tools in body image and psychometric research [4−6, 8, 9] and reported to 

be valid and reliable [20].  Approximately, 20% of SHIELD respondents did not answer 

the body image question; however, the respondents with missing data were not 

significantly different from those who did respond.  Finally, while perceived body images 

may vary among those of differing ages, racial and ethnic groups, countries, and 

psychological profiles, no adjustments were made for these parameters in this analysis 

since the study population was largely Caucasian, all respondents were from the U.S., 

and of similar age range.   

 

Self-reported survey data have advantages in specific circumstances.  A main 

component of this analysis included the FRS.  As opposed to the generally objective 

BMI, the FRS is entirely subjective.  As such, ascribing BMI to individual figures in the 
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FRS cannot be done solely by objective analysis.  Rather, the only manner to derive 

subjective data is to ask individuals to provide their perceptions.  A self-reported survey 

completed within a home environment may be a more “objective” way to determine 

subjective data, in that it is possible that individuals may be more comfortable, and thus 

more honest, in selecting body images than might occur in a clinical setting.   

 

The importance of the findings of this study is at least 2-fold.  Firstly, given the large 

number of responders, this may represent the best available data in assigning BMI to 

individual FRS figures for T2DM.  A review of the literature reveals limited information 

as to what BMI correlates to individual FRS figures in men and women, with no prior 

similar analysis of this size having been published for T2DM.  One prior study attempted 

to establish BMI norms for the FRS [27] and included twins and their family members, 

mostly from Virginia, US.  The present study found higher BMI levels for each body 

figure for men and women without diabetes mellitus than observed in the Bulik twin 

study [27].  This difference may be partially because the present study respondents 

included non-twin individuals from across the US.  The findings of this current analysis 

were, however, similar to other studies that have examined self-perception of body 

weight.  For example, a study of patients receiving care from general practitioners in 

Australia [15] found that a large proportion of overweight and obese patients did not 

perceive themselves as being overweight based on self-reported weight. 
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Secondly, this is the first study to suggest that there are discrepancies in body image 

among individuals with T2DM, at least in women.  The reasons for these discrepancies 

are unclear.  Even though this study found a strong correlation between BMI and body 

image perception, misperception of one’s own weight-related appearance is common 

[12].  Previous studies suggest that body image may be a risk factor for obesity [14, 28].  

One could speculate that it is a discrepancy of body image perception that might 

contribute to excessive body weight, and thus an increased risk for T2DM.   Another 

possibility is that it is not a discrepancy of perceived body image that precedes the 

diagnosis of T2DM.   Instead, it may be that after diagnosis of T2DM, patients may then 

develop an altered perception of body image.  Once an individual is diagnosed with 

T2DM, little doubt exists that the patient’s life changes in the form of altered insurance 

rate status, interaction with family and friends, increased doctor visits (including routine 

eye examinations, foot examinations, etc), more frequent laboratory testing, and greater 

evaluation and management of multiple risk factors, especially regarding nutrition, 

physical exercise, lifestyle, blood pressure, and lipids.  It could be that these daunting 

life changes upon being diagnosed with T2DM might result in alterations in multiple 

health-related perceptions, including perceptions of body image compared with those 

without diabetes mellitus.  It is possible that once diagnosed with T2DM and confronted 

with its associated health and cost burdens, patients may then place less emphasis on 

body image. 
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Conclusion 

Overweight individuals with T2DM may have different body image perceptions 

compared with overweight individuals without diabetes mellitus as observed with the 

larger body figures.  This suggests potential opportunities for clinicians to incorporate 

the understanding of this unique challenge (and potential obstacle) in weight loss 

strategies. Some data suggest that no negative consequences (such as depression) are 

observed upon having and failing to meet weight loss expectations, even expectations 

that are thought to be unrealistic [29].  Nonetheless, if body image perception does have 

the potential to affect behavior, then having overweight T2DM individuals perceive their 

body image closer to their actual BMI may assist clinicians to better make the case for 

the need for weight reduction.  Furthermore, because perception may influence 

behavior, the differences in body image perception among women with and without 

diabetes mellitus that were not observed among men suggest that overweight T2DM 

men and women may differ in optimal approaches and strategies directed at weight 

loss.  



  14 

Acknowledgments 

Members of the SHIELD Study Group are: Harold Bays, MD, Louisville Metabolic and 

Atherosclerosis Research Center, Louisville, KY; Debbra D. Bazata, RD, CDE, St. 

Luke’s Primary Care South, Overland Park, KS; James R. Gavin III, MD, PhD, Emory 

University School of Medicine, Atlanta, GA; Andrew J. Green, MD, Midwestern 

Endocrinology, Overland Park, KS; Sandra J. Lewis, MD, Northwest Cardiovascular 

Institute, Portland, OR; Michael L. Reed, PhD, Vedanta Research, Chapel Hill, NC; 

Jennifer G. Robinson, MD, University of Iowa, Iowa City, IA; and Helena W. Rodbard, 

MD, Rockville, MD.  Tina Fanning of Vedanta Research, Chapel Hill, NC, also 

contributed to this report, performing data collection and analysis.  

 

Declaration of competing interests: 

SHIELD is supported by funding from AstraZeneca Pharmaceuticals LP.  Drs. Bays and 

Gavin and Ms. Bazata are advisory board members for AstraZeneca Pharmaceuticals 

LP.  Dr. Fox received research funds from AstraZeneca Pharmaceuticals LP to conduct 

the study.  Dr. Grandy is an employee and stock holder of AstraZeneca 

Pharmaceuticals LP. 

 

Authors’ contributions: 

HEB: participated in the design of the study and helped to draft the manuscript; DDB: 

participated in the design of the study and helped in reviewing the manuscript critically; 



  15 

KMF: participated in the study design and coordination, carried out the data analysis 

and drafted the manuscript; SG: conceived of the study, participated in the study 

design, acquired funds, supervised the data collection and helped in critically reviewing 

the manuscript; and JRG: participated in the study design and helped in critically 

reviewing the manuscript.  All authors read and approved the final manuscript.



  16 

References 

1. Stunkard AJ, Sorenson T, Schulsinger F: Use of the Danish Adoption Register 

for the study of obesity and thinness. In Genetics of Neurological and 

Psychiatric Disorders. Edited by Kety SS, Rowland LP, Sidman RL, Matthysse 

SW. New York: Raven Press; 1983:115−120. 

2. Bays HE, Chapman RH, Grandy S: The relationship of body mass index to 

diabetes mellitus, hypertension and dyslipidaemia: comparison of data 

from two national surveys. Int J Clin Pract 2007, 61:737−747. 

3. Sorbara M, Geliebter A: Body image disturbance in obese outpatients before 

and after weight loss in relation to race, gender, binge eating, and age of 

onset of obesity. Int J Eat Disord 2002, 31:416−423. 

4. Rozin P, Fallon A:  Body image, attitudes to weight, and misperceptions of 

figure preferences of the opposite sex: a comparison of men and women in 

two generations.  J Abnorm Psychol 1988, 97:342−345. 

5. Smith DE, Thompson JK, Raczynski JM, Hilner JE:  Body image among men 

and women in a biracial cohort: The CARDIA Study.  Int J Eat Disord 1999, 

25:71−82. 

6. Fallon AE, Rozin P: Sex differences in perceptions of desirable body shape.  

J Abnorm Psychol 1985, 94:102−105. 



  17 

7. Ard JD, Greene LE, Malpede CZ, Jefferson WK: Association between body 

image disparity and culturally specific factors that affect weight in black 

and white women. Ethn Dis 2007, 17(Suppl 2):S2−S9. 

8. Riley NM, Bild DE, Cooper L, Schreiner P, Smith DE, Sorlie P, et al:  Relation of 

self-image to body size and weight loss attempts in black women: The 

CARDIA Study.  Am J Epidemiol 1998, 148:1062−1068. 

9. Thompson SH, Sargent RG, Kemper KA:  Black and white adolescent males’ 

perceptions of ideal body size.  Sex Roles 1996, 34:391−406. 

10. Platte P, Zelten JF, Stunkard AJ: Body image in the old order Amish: a 

people separate from "the world". Int J Eat Disord 2000, 28:408−414. 

11. Scagliusi FB, Alvarenga M, Polacow VO, Cordas TA, de Oliveira Queiroz GK, 

Coelho D, et al: Concurrent and discriminant validity of the Stunkard's 

figure rating scale adapted into Portuguese. Appetite 2006, 47:77−82. 

12. McElhone S, Kearney JM, Giachetti I, Zunft HJ, Martinez JA:  Body image 

perception in relation to recent weight changes and strategies for weight 

loss in a nationally representative sample in the European Union.  Public 

Health Nutr 1999, 2:143−151. 

13. Nelson CL, Gidycz CA: A comparison of body image perception in bulimics, 

restrainers, and normal women: an extension of previous findings. Addict 

Behav 1993, 18:503−509. 



  18 

14. Rand CSW, Kuldau JM:  The epidemiology of obesity and self-defined 

weight problem in the general population: gender, race, age, and social 

class.  Int J Eat Disord 1990, 9:329−343. 

15. Charles J, Britt H, Knox S: Patient perception of their weight, attempts to lose 

weight and their diabetes status.  Austral Family Physic 2006, 35:925-928. 

16. Baptiste-Roberts K, Gary TL, Bone LR, Hill MN, Brancati FL: Perceived body 

image among African Americans with type 2 diabetes.  Patient Educ Couns 

2006, 60:194-200. 

17. Bays HE, Bazata DD, Clark NG, Gavin JR 3rd, Green AJ, Lewis SJ, et al:  

Prevalence of self-reported diagnosis of diabetes mellitus and associated 

risk factors in a national survey in the US population: SHIELD (Study to 

Help Improve Early evaluation and management of risk factors Leading to 

Diabetes).   BMC Public Health 2007, 7:277. 

18. Clark NG, Fox KM, Grandy S, for the SHIELD Study Group: Symptoms of 

diabetes and their association with the risk and presence of diabetes.  

Diabetes Care 2007, 30:2868−2873. 

19. US Census Bureau.  Annual Supplement to the Current Population Survey: 

Census Bureau Resident Population Estimates of the United States. Washington, 

DC: US Census Bureau, 2003. 

20. Thompson JK, Altabe MN:  Psychometric qualities of the Figure Rating 

Scale.  Int J Eat Disord 1991, 10:615−619. 



  19 

21. Lipton RB, Stewart WF, Diamond S, Diamond ML, Reed M:  Prevalence and 

burden of migraine in the United States: data from the American Migraine 

Study II.  Headache 2001, 41:646−657. 

22. Ettinger A, Reed M, Cramer J, for the Epilepsy Impact Project Group:  

Depression and comorbidity in community-based patients with epilepsy or 

asthma.  Neurology 2004, 63:1008-1014. 

23. Spencer EA, Appleby PN, Davey GK, Key TJ:  Validity of self-reported height 

and weight in 4808 EPIC-Oxford participants.  Public Health Nutr 2002, 

5:561−565. 

24. Avila-Funes JA, Gutierrex-Robledo LM, Ponce de Leon Rosales S:  Validity of 

height and weight in Mexican adults: results from the National Health and 

Aging Study.  J Nutr Health Aging 2004, 8:355−367. 

25. Bays HE, Chapman RH, Fox KM, Grandy S:  Comparison of self-reported 

survey (SHIELD) versus NHANES data in estimating prevalence of 

dyslipidemia. Curr Med Res Opin 2008, 24:1179−1186. 

26. Gardner RM, Friedman BN, Jackson NA:  Methodological concerns when 

using silhouettes to measure body image.  Percept Mot Skills 1998, 

86:387−395. 

27. Bulik CM, Wade TD, Heath AC, Martin NG, Stunkard AJ, Eaves LJ: Relating 

body mass index to figural stimuli: population-based normative data for 

Caucasians.  Intern J Obesity 2001, 25:1517-1524. 



  20 

28. Flynn KJ, Fitzgibbon M:  Body images and obesity risk among black females: 

a review of the literature.  Ann Behav Med 1998, 20:13−24. 

29. Fabricatore AN, Wadden TA, Womble LG, Sarwer DB, Berkowitz RI, Foster GD, 

et al: The role of patients' expectations and goals in the behavioral and 

pharmacological treatment of obesity. Int J Obes (Lond) 2007, 31:1739−1745. 

 



  21 

List of Tables: 

Table 1. Characteristics of SHIELD respondents with type 2 diabetes mellitus or no 

diabetes mellitus 

 

List of Figures: 

Figure 1.  Body image figures and median body mass index (BMI) for men and women 

with and without diabetes.  DM = diabetes mellitus; T2DM = type 2 diabetes mellitus 

 

Figure 2.  Correlation between Figure Rating Scale and body mass index (BMI) 

Correlation significant for each group (p <0.0001) 

DM = diabetes mellitus; T2DM = type 2 diabetes mellitus  

 



  22 

Table 1.  Characteristics of SHIELD respondents with type 2 diabetes mellitus or no 

diabetes mellitus 

Characteristics T2DM 

(n = 3,283) 

No diabetes mellitus 

(n = 7,687) 

Age, years, mean (SD) 61.3 (12.3)* 55.5 (16.2) 

Males, % 39.7 38.0 

White, % 85.5* 89.0 

Education, % with no more 

than a high school degree  

35.2* 28.6 

Income, % with <$35,000 45.9* 34.9 

BMI for men, mean (SD) 32.1 (7.1)* 30.1 (6.0) 

BMI for women, mean (SD) 35.5 (9.0)* 30.4 (7.7) 

Waist circumference for 

men, cm, mean (SD) 

112.9 (20.0)* 107.4 (16.7) 

Waist circumference for 

women, cm, mean (SD) 

112.8 (19.8)* 99.7 (19.4) 

*p < 0.001 vs. no diabetes mellitus  

 



 

 

T2DM BMI†:  26.2*,   23.6*,    23.6,     25.4,     27.9,     30.1,    33.2,      38.3,      44.8* 
SD                   6.3        2.5        2.2        2.8        3.1        4.0       4.9         5.8         7.9 
(n)         (26)      (31)       (34)       (79)     (177)     (334)    (365)     (155)      (103) 
 
No DM BMI†: 23.3,    21.9,    23.8,     25.5,     27.4,     29.8,    32.9,      37.2,       42.2 
SD                   4.7       2.5       2.7        2.9        3.0        3.6       4.2         6.2          7.8 
(n)          (60)      (111)   (141)     (232)     (546)    (761)    (754)      (225)       (94) 
 

 

 
 
T2DM BMI†:      21.2*,    21.7,    24.1*,   26.2*,   29.8*,    34.2*,    38.0*,     43.3*,      49.2 
SD                       1.5        2.4       4.0       4.2        4.4         5.1        6.2         7.0           9.2 
(n)              (6)        (18)      (52)     (145)     (414)     (560)     (335)      (259)       (190) 
 
No DM BMI†:     18.8,    20.5,     22.3,    24.7,     28.4,     32.8,     36.5,      41.8,       47.4 
SD                       2.4       2.4        2.4       3.2       3.8         5.0        5.8         6.5          8.2 
(n)               (48)    (207)     (341)    (742)   (1275)   (1136)   (604)      (272)       (138) 
 
† Mean BMI; *p <0.05 

Figure 1
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