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Agreement between self-assessment of body image and measured 
body mass index in the Brazilian adult population

Concordância entre auto-avaliação da imagem corporal e o índice 
de massa corporal medido na população adulta brasileira

Resumo  Silhuetas são usadas na autoavaliação 
(AA) da forma, satisfação e dimensão corporal 
(DC) em estudos de intervenção ou inquéritos 
domiciliares nos quais a medição da DC é invi-
ável. Apesar de sua popularidade, poucos estudos 
validaram a Escala de Avaliação de Figuras de 
Stunkard (SFRS) para avaliar a imagem corpo-
ral (IC) ou o estado nutricional (EN) em adultos. 
O presente estudo avaliou a concordância entre a 
AA da IC pela SFRS e o IMC medido em adultos 
de um inquérito domiciliar nacional brasileiro (n 
= 11 247; 57,2% mulheres de 20 a 99 anos), em 
que foram convidados a escolher uma silhueta da 
SFRS que mais se assemelhasse ao seu estado atual 
antes de medidas antropométricas serem obtidas. 
O EN, baseado no IMC, foi ajustado à SFRS. As 
prevalências de sobrepeso (S) e obesidade (OB) 
foram 34,4 e 19,0%, respectivamente. O kappa 
ponderado entre SFRS e IMC foi 0,45 e 0,43 e o 
coeficiente de correlação de Spearman foi 0,64 e 
0,59 para mulheres e homens, respectivamente. 
As curvas ROC específicas por gênero indicam 
que as silhuetas identificam corretamente (área 
abaixo da curva > 0,80) OB e baixo peso (BP). 
Em conclusão, o SFRS fornece apenas resultados 
razoáveis na estimação da distribuição de IMC, 
mas funciona bem para identificar OB e BP em 
adultos brasileiros.
Palavras-chave  Índice de massa corporal, Ima-
gem corporal, Estudos de validação, Avaliação nu-
tricional, Obesidade

Abstract  Silhouettes are used in the self-assess-
ment of one’s body size, shape and satisfaction. 
This technique can be helpful in intervention stud-
ies and in household studies in which body size 
measurements are not feasible. Despite its pop-
ularity, few studies have validated the Stunkard 
Figure Rating Scale (SFRS) to assess body image 
(BI) or nutritional status (NS). The present study 
assessed the agreement between self-assessment of 
BI by SFRS and measured BMI in adults from a 
national household survey in Brazil (n = 11 247; 
57.2% women, aged 20–99y). The subjects were 
asked to choose a silhouette from the SFRS that 
most resembled their current status prior to mea-
sures of body mass and stature. BMI-derived NS 	
was then matched to the SFRS. The prevalence of 
overweight and obesity (OB) was 34.4 and 19.0%, 
respectively. Weighted kappa between SFRS and 
BMI was 0.45 and 0.43 and Spearman’s correla-
tion coefficient was 0.64 and 0.59 for women and 
men, respectively. Sex-specific receiver operating 
curves indicated that the silhouettes correctly 
(area under the curve > 0.80) identified OB and 
underweight (UW). In conclusion, SFRS provides 
only reasonable results when estimating the BMI 
distribution but it works well to identify OB and 
UW in the Brazilian adult population.
Key words  Body mass index, Body image, Vali-
dation studies, Nutrition assessment, Obesity
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Introduction

Self-assessment of body image is a multidi-
mensional construct by which individuals de-
scribe the internal representations of their body 
structure and physical appearance in relation to 
themselves and others1. This process is strong-
ly influenced by intrinsic (gender and age) and 
socio-psychological factors such as attitude, cul-
ture and nutritional status1-3. Various methods, 
including questionnaires, drawings and body 
distortion techniques have been used to measure 
the various components of body image. In recent 
years, the use of silhouettes has become pop-
ular to measure the size, shape and satisfaction 
of one’s body1. To this end, the series of silhou-
ettes introduced by Stunkard et al.4 to assess the 
parent´s weight status of adoptees in the Danish 
Adoption Register, later named as the Stunkard 
Figure Rating Scale (SFRS), have been used ex-
tensively both in clinical5,6 and epidemiological7,8 
studies. The method consists of asking subjects 
to choose one of the 9 silhouettes in the SFRS (1, 
the thinnest and 9, the heaviest) that best rep-
resents their body presently, sometime in the past 
or that he/she wished they were. The response is 
later confronted with either informed or mea-
sured anthropometric measures, generally the 
body mass index (BMI), for validation or clinical 
interpretation. Most published studies have fo-
cused on the relationship between the SFRS and 
BMI to diagnose eating disorders or body dis-
tortion/satisfaction and have shown that people, 
especially women, tend to choose skinner silhou-
ettes than their BMI would suggest1.

In many clinical studies, body size is mea-
sured and the nutritional status of individuals 
and populations are determined and used in the 
development of health intervention strategies, 
particularly in obesity research. However, these 
interventions may not work or the subjects may 
lose interest if they have distorted image of their 
body8. On the other hand, SFRS may be a sur-
rogate to assess the nutritional status in large 
household studies in which body size measure-
ments are not feasible. Despite its popularity, 
very few studies have validated the use of SFRS 
in comparison to anthropometric measures of 
different populations9,10. The validation process 
is very important given the way different popu-
lations perceive their body size2,11. Many of the 
validation studies conducted worldwide have 
identified cultural, gender and ethnical differ-
ences in the perception of body image but most 
used convenience samples, particularly recruit-

ing young, college students pursuing health-re-
lated degrees1,3,9. Thus, the purpose of the present 
study was to assess the agreement between the 
SFRS and measured BMI in adults of a probabili-
ty sample of Brazilian households in 2008.

Material and Methods

Data source, sampling, and subjects 

The Social Dimensions of Inequality Survey 
was a population-based household survey carried 
out by a consortium of universities and research 
organizations from various regions of Brazil and 
funded by the Brazilian National Research Coun-
cil. A total of 12  423 heads of households and 
their spouses living in 8 048 permanent private 
households from both urban and rural settings 
in Brazil were interviewed between July and De-
cember 2008. The subjects of the present analysis 
are composed of 11 247 (6 516 women) adults (≥ 
20 years) with complete datasets of anthropome-
try and self-assessment of body image.

Details of the sampling design have been 
published elsewhere12. In short, the population 
was divided into domains, defined according to 
region and setting (urban or rural) so that social 
indicators for each domain and the population as 
a whole could be estimated. The sample consisted 
of 1 374 census enumeration areas (CEA) spread 
in all regions of the country. The estimated num-
ber of households in the sample accounted for 
replacement due to absence from household or 
refusal to participate in the study in every so-
cioeconomic stratum. Research procedures were 
in accordance with the Helsinki Declaration for 
protection of human subjects from research risks 
and verbal consent of participants was obtained 
and formally recorded prior to data collection.

Instrument for data collection

During the household visit the interview-
er initially showed the SFRS4 printed on a card 
(one for each sex) and asked the following ques-
tion: “What is the number that best describes 
your body today?” After the response, anthro-
pometric measurements were obtained with the 
participant barefoot and wearing light clothes. 
Body mass (BM) was measured on a portable 
solar-powered electronic scale (Tanita HS301W, 
Tokyo, Japan) to the nearest 0.2kg for values be-
tween 0 and 100kg and 0.5kg for values between 
100 and 150kg. Stature (S) was measured in du-
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plicate on a portable wall-mounted stadiometer 
(WISO, Santa Catarina, Brazil) to the nearest 
0.1cm and the average used in the analysis. Body 
mass index (BMI) was calculated as the ratio be-
tween BM and squared S in meters.

Analyses

In order to evaluate the agreement and cor-
relation between measured BMI and self-assessed 
body image, four groups of silhouettes were arbi-
trary created. There is no consensus on the re-
lation of the silhouettes to the nutritional status 
of adults. For instance, Bhuiyan et al.13 arbitrarily 
created 5 groups of silhouettes to represent the 
nutritional status of the participants (18-35y of 
age) of the Bogalusa Heart Study. In this scheme, 
silhouettes 1 and 2 represented underweight; 3 
and 4, correct body mass; 5, slightly overweight; 
6 and 7, moderately overweight; and 8 and 9, 
very overweight. Some other studies cite this 
study but use a 4-group classification: silhouettes 
1 and 2; 3 and 4; 5-7; and 8 and 914-18. In another 
study, Sutcliffe et al.19 created 3 silhouette groups: 
normal body mass (1-5); overweight (6 and 7); 
and obesity (8 and 9) even though the authors 
cite the 5-silhouette groups created by Bhuiyan 
et al.13. For the present analysis, the 4 chosen 
categories were based on the highest percentage 
distribution of BMI for each of the 9 silhouettes: 
a) silhouette 1 (40% in the BMI < 20kg/m2 cate-
gory); b) silhouettes 2-4 (60, 62 and 48% in the 
20 ≤ BMI < 25kg/m2 category for silhouettes 2, 3 
and 4, respectively); c) silhouettes 5 (54%) and 6 
(44%) in the 25 ≤ BMI < 30kg/m2 category and 
d) silhouettes 7-9 (70, 86 and 81% in the BMI ≥ 
30 kg/m2 category for silhouettes 7, 8 and 9, re-
spectively). Likewise, BMI data were grouped in 
four categories to match the silhouette groups20: 
a) underweight (BMI < 20), b) healthy BMI (20 ≤ 
BMI < 25, c) overweight (25 ≤ BMI < 30) and d) 
obesity (BMI ≥ 30). Because of the low frequen-
cy of subjects with BMI below 18.5kg/m2, BMI 
cut-off value of 20kg/m2 was used to represent 
underweight. 

Statistical analyses consisted of nonpara-
metric statistical procedures to assess the asso-
ciation (Spearman’s correlation coefficient) and 
agreement (simple and weighted Kappa - k) 
between BMI and the self-assessed body image 
classifications. The agreement between BMI and 
two other classifications using 4 categories (sil-
houettes 1-2; 3-4; 5-7; 8-9, Easton et al.14) or 3 
categories (silhouettes 1-5; 6-7; and 8-9, Sutcliffe 
et al. 19) were performed to ascertain whether the 

agreement changed when these classifications 
were used (sensitivity analysis, Velentgas et al.21). 
In addition, prevalence and bias adjusted k (PA-
BAK) was calculated as described by Byrt et al.22. 
The interpretation of k and PABAK coefficients 
was made according to the criteria proposed by 
Landis and Koch23 as: poor, <0; slight, 0-0.20; fair, 
0.21-0.40; moderate, 0.41-0.60; substantial, 0.61-
0.80; and almost perfect, 0.81-1.0. Furthermore, 
the percentage of diagonal agreement, defined 
as the percentage of subjects who were correct-
ly classified in the same range of measured and 
self-assessment, was also calculated for each sex.

Receiver operating curves (ROC) were gener-
ated using logistic regression to establish the area 
under the curve (AUC) to determine the ability 
of the silhouettes to predict obesity and under-
weight. All statistical analyses were performed 
using the SAS University Edition 9.4 using the 
sample weights in accordance to the complex 
sample design of the study. Significance between 
the group proportions were determined when 
the 95% confidence intervals (95%CI) did not 
overlap. 

Results 

Mean (SE) age of the population was 48.8 (0.1) 
and overweight corresponded to 33.4 and 38.1% 
of the women and men, respectively (data not 
presented in tables). Obesity was found in 22.5% 
of the women and 15.2% of the men. Healthy 
BMI comprised 35.4% of the women and 39.2% 
of the men. The frequency of BMI that corre-
sponds to underweight was low in both sexes, 
with values of 8.7% and 7.5% in women and 
men, respectively.

The distribution of self-assessment body im-
age using the SFRS and measured BMI according 
to sex is presented in Table 1. The most selected 
silhouettes were numbers 4 and 5, followed by 
silhouette 3 for both sexes, comprising approx-
imately 61% of the population (65.8 and 75.9% 
of women and men, respectively). The extreme 
silhouettes (1 and 9) were the least selected. 
Mean BMI increased as the silhouette numbers 
increased and all chosen silhouettes had obese 
subjects.

The BMI distribution of the subjects by cho-
sen SFRS silhouettes is presented in Figure 1. 
Only 52% of the women and 30% of the men 
who chose silhouette 1 as their current body 
size were, in fact, underweight. In the other ex-
treme, 83% of the women and 75% of the men 
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who chose silhouette 9 were obese. Overweight 
prevalence increased from SFRS silhouettes 1 
to 5-6 and decreased thereafter in both women 
and men (Figures 1A and B). The vast majority 
of both women and men who chose the largest 
silhouettes (7-9) were obese.

It is worthy noting that among the adults 
who chose the leanest silhouettes, a few were 
obese (0.47 and 0.78% of the women and 1.67 
and 1.02% of the men chose silhouettes 1 and 
2, respectively). Women were more likely to un-
derestimate their BMI. About 44% of overweight 
women chose silhouettes that represented healthy 
BMI (silhouettes 2-4 in the SFRS, Table 2). How-
ever, almost 77% of the obese women (and 62% 
of men) underestimated their body image by 
choosing silhouettes ≤ 6 in the SFRS. The chosen 
silhouettes that started to comprise the majority 
(50%) of obese subjects were 6 in women and 7 
in men. None of the women who chose silhouette 
9 were underweight but one man was, frequency 
that provided a relatively high percentage (11%) 
when it is weighted to represent the population.

Among the obese women, 56.8% chose SFRS 
silhouettes 5 or 6 and 32.7% chose the extreme 
silhouettes 7 to 9 (Table 2). Approximately 5% of 
the overweight women also chose these silhou-
ettes. The majority of women with healthy BMI 
(78.5%) chose silhouettes 2 to 4. Among men, 
the results were somewhat similar with obese 
men choosing about the same percentage of sil-
houettes above 5 (88.9%; Table 3) as women. The 
diagonal agreement was 54.0 and 55.3% in wom-
en and men, respectively. The weighted k indicat-
ed only moderate agreement (@ 0.45) between 

the distribution of BMI and the chosen SFRS sil-
houettes. The adjustment of k for the prevalence 
and bias (PABAK) did not change the agreement.

The analysis between BMI and the two other 
silhouette classifications yielded lower PABAK 
values both for the Easton et al.14 classification 
(0.404; 95% CI = 0.390 - 0.418 for women and 
0.294; 0.275 - 0.312 for men) or the Sutcliffe et 
al.19 classification (0.277; 0.258 - 0.295 for wom-
en and 0.313; 0.292 - 0.334 for men).

The ability of the silhouettes to identify obe-
sity or underweight was assessed by sex-specific 
ROCs (Figure 2). The AUC of the figures indi-
cates that the silhouettes correctly identify obesi-
ty (0.863 and 0.846 for women and men respec-
tively, Figure 2A) and underweight (0.859 and 
0.800 for women and men respectively (Figure 
2B).

Discussion

The results of the present survey confirmed the 
high prevalence of overweight and obesity in the 
adult population previously documented in Bra-
zil24. In addition to the nutritional status profile 
of the adult population, the present study is the 
first attempt to explore the self-assessment of 
body image using SFRS in a nationwide proba-
bility sample of adults in Brazil. The results show 
a large variability of BMI in each of the SFRS. 
The SFRS was developed to estimate the parent’s 
weight status of Caucasian twins in Denmark in 
a genetic study of obesity4. Furthermore, in the 
original work there was no description of the 

Table 1. Distribution (%) of self-assessment body image using Stunkard Figure Rating Scale (SFRS) and mean, 
SE and 95% confidence interval, minimum (min) and maximal (max) measured body mass index (BMI, kg/m2) 
values of adults (≥ 20 years) from a probability sample of Brazilian households, 2008.

Women Men

SFRS % Mean SE 95%CI Min – Max % Mean SE 95%CI Min – Max

1 3.7 20.4 0.20 20.0 ; 20.8 12.5 – 35.4 6.3 21.6 0.16 21.3 ; 21.9 14.4 – 31.9

2 12.2 21.5 0.10 21.3 ; 21.7 13.8 – 40.0 13.4 22.6 0.12 22.4 ; 22.8 14.6 – 32.7

3 14.2 23.2 0.10 23.0 ; 23.4 12.6 – 41.7 17.0 24.0 0.11 23.8 ; 24.2 14.0 – 34.8

4 24.5 25.1 0.08 24.9 ; 25.3 16.1 – 48.1 21.6 24.5 0.10 24.3 ; 24.7 16.5 – 39.0

5 23.1 27.8 0.10 27.6 ; 28.0 14.9 – 52.6 22.4 27.4 0.10 27.2 ; 27.6 15.1 – 45.7

6 12.8 30.7 0.14 30.4 ; 31.0 14.1 – 44.2 10.2 29.0 0.17 28.7 ; 29.4 17.4 – 45.0

7 6.5 33.7 0.23 33.2 ; 34.1 20.6 – 53.7 7.6 31.3 0.23 30.9 ; 31.8 19.2 – 48.4

8 2.2 36.7 0.55 35.3 ; 37.8 18.1 – 57.8 1.2 33.5 0.86 31.8 ; 35.2 18.8 – 51.1

9 0.7 37.4 1.26 34.9 ; 40.0 24.1 – 61.1 0.3 31.9 1.56 28.6 ; 35.2 19.1 – 45.9
95%CI = 95% confidence interval.
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anthropometric characteristics of the drawn sil-
houettes, how they were created and what they 
represented. In a later study, there was an attempt 

to describe normative self-reported body size 
data (body mass and stature) for the SFRS25 in a 
large sample of Caucasians (16 728 females and 

Figure 1. Distribution of body mass index (BMI, kg/m2) in relation to the Stunkard Figure Rating Scale (SFRS) 
silhouettes (1 to 9) of adult (≥ 20 years) women (A) and men (B) from a probability sample of Brazilian 
households, 2008.
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11 366 males, 18-100y of age). Mean BMI values 
of the SFRS silhouettes chosen by the Brazilian 
adults were different from those presented by Bu-
lik et al.25. From silhouettes 1 to 6 mean BMI val-
ues were higher for both sexes and lower for the 
largest silhouettes (7, 8 and 9). However, the sil-
houettes that comprised most of the obese adults 
were the same in the two studies.

There is very little information on BMI mean 
values according to the SFRS distribution in 
population-based studies around the world. In 
a large sample (n=2  339, of whom 1  247 were 
women) of adults (20–69y), Kaufer-Horwitz et 

al.26 also described mean BMI values of appar-
ently healthy Mexican mestisos. In comparison to 
the Brazilians, Mexican women had higher BMI 
mean values up to silhouette 6 (ranging from 0.1 
to 0.7 kg/m2) but were higher thereafter (< 0.6, 
2.1 and 1.9 kg/m2 in the last three silhouettes). 
In men, there was no tendency but the Mexi-
cans who chose silhouette 1 had lower BMI (< 
1.8 kg/m2) but the ones who chose silhouette 9 
had much higher mean BMI (> 3.2 kg/m2) than 
Brazilians. These differences, along with cultural, 
gender, ethnical, and cognitive factors14, will im-
pact the self perception of body image. Indeed, 

Table 2. Percentage distribution (95% confidence interval) of self-assessment of body image using the Stunkard 
Figure Rating Scale (SFRS) in relation to measured body mass index (BMI, kg/m2) of adult women (≥ 20 years) 
from a probability sample of Brazilian households, 2008.

Measured BMI
(kg/m2)

Stunkard Figure Rating Scale

1 2,3,4 5,6 7,8,9 Total (%)

< 20 22.5 73.6 3.8 0.0 8.7

(18.35 ; 26.61) (69.19 ; 78.08) (1.62 ; 6.05) (0.00 ; 0.14) (7.89 ; 9.57)

20 - 24.9 4.1 78.5 16.7 0.7 35.4

(3.14 ; 5.11) (76.40 ; 80.65) (14.71 ; 18.63) (0.28 ; 1.08) (33.92 ; 36.78)

25 - 29.9 0.9 43.7 50.5 5.0 33.0

(0.39 ; 1.41) (41.10 ; 46.25) (47.87 ; 53.07) (3.84 ; 6.07) (31.60 ; 34.41)

≥ 30 0.1 10.4 56.8 32.7 22.9

(0.00 ; 0.21) (8.54 ; 12.26) (53.73 ; 59.87) (29.80 ; 35.64) (21.67 ; 24.17)

Total 3.7 51.0 35.9 9.4 100

(3.18 ; 4.29) (49.49 ; 52.48) (34.46 ; 37.34) (8.51 ; 10.25)
Spearman correlation coefficient : 0.64; CI 95% = 0.62 ; 0.65 (p < 0.01), Simple Kappa: 0.32; CI 95% = 0.30 ; 0.34, Weighted 
Kappa: 0.45; CI 95% = 0.44 ; 0.47, Prevalence and bias adjusted Kappa (PABAK): 0.38; CI 95% = 0.37 ; 0.40, Diagonal agreement = 
54.0%, Agreement above diagonal = 14.4%, Agreement below diagonal = 31.6%.

Table 3. Percentage distribution (95% confidence interval) of self-assessment of body image using the Stunkard 
Figure Rating Scale (SFRS) in relation to measured body mass index (BMI, kg/m2) of adult men (≥ 20 years) 
from a probability sample of Brazilian households, 2008.

Measured BMI
(kg/m2)

Stunkard Figure Rating Scale

1 2,3,4 5,6 7,8,9 Total (%)

< 20 24.8 71.0 3.0 1.1 7.6

(19.42 ; 30.28) (65.32 ; 76.71) (1.03 ; 4.93) (0.00 ; 2.55) (6.66 ; 8.52)

20 - 24.9 9.4 73.4 15.5 1.7 39.6

(7.76 ; 11.01) (70.95 ; 75.84) (13.52 ; 17.52) (0.97 ; 2.42) (37.89 ; 41.30)

25 - 29.9 1.5 42.7 49.2 6.5 37.4

(0.89 ; 2.17) (39.88 ; 45.47) (46.42 ; 52.07) (5.18 ; 7.91) (35.74 ; 39.10)

≥ 30 0.7 10.3 50.7 38.2 15.4

(0.04 ; 1.32) (7.58 ; 12.12) (46.25 ; 55.20) (33.91 ; 42.59) (14.13 ; 16.66)

Total 6.3 52.0 32.6 9.1 100

(5.45 ; 7.11) (50.3 ; 53.75) (30.98 ; 34.24) (8.10 ; 10.09)
Spearman correlation coefficient: 0.59; CI 95% = 0.57 ; 0.61 (p < 0.01); Simple Kappa: 0.31; CI 95% = 0.29 ; 0.34; Weighted Kappa: 
0.43; CI 95% = 0.41 ; 0.45; Prevalence and bias adjusted Kappa (PABAK): 0.40; CI 95% = 0.38 ; 0.42; Diagonal agreement = 55.3%; 
Agreement above diagonal = 15.0%; Agreement below diagonal = 29.7%.
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more Mexican men (74.8%) and women (68.5%) 
chose silhouettes 4, 5 and 6 than their Brazilian 
counterparts.

Self-assessment of body image and measured 
BMI found in the present study revealed poorer 
agreement than the results in small convenient 
samples of adults in the country. For instance, 
Scagliusi et al.9 studied the discriminant and 

concurrent validity of the SFRS in 82 female 
college students with no history of eating disor-
ders and obtained higher Spearman´s correlation 
coefficient (CC = 0.76) between self-assessment 
and measured BMI. In fact, a recent review has 
indicated that most of the studies conducted in 
the country comprised female college students or 
adolescents using non-validated instruments27. 

Figure 2. Receiver operating curves (ROC) and the area under the curve of the ability of the Stunkard Figure 
Rating Scale (SFRS) silhouettes to identify obesity (body mass index - BMI ≥ 30 kg/m2 - A) and underweight 
(BMI < 20 kg/m2 - B) of adults (≥ 20 years) from a probability sample of Brazilian households, 2008.
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Higher CCs were also observed in studies in oth-
er countries. Nagasaka et al.28 observed Spear-
man’s CCs of 0.80 and 0.73 in samples of Jap-
anese women (n=1  093) and men (n=4  808), 
respectively, almost the same values that Bullik et 
al.25 reported in their population-based norma-
tive data for Caucasians. In the Mexican mestisos, 
the CCs were lower but a little higher in women 
(0.766) in comparison to men (0.702)26.

SFRS have also been applied in special pop-
ulations7,19,29. For example, Bays et al.7 compared 
self-assessment body image of diabetics and 
non-diabetics (n=13  887) in the US Study to 
Help Improve Early Evaluation and Management 
of Risk Factors Leading to Diabetes (SHIELD). 
The Spearman´s CCs were 0.73 for the diabetic 
and 0.74 for the non-diabetic men. In women, 
the values were 0.76 and 0.82, respectively. In a 
large sample of women (n = 91 815), Tehard et 
al.29 described a CC of 0.78 between measured 
BMI and SFRS and concluded that SFRS are use-
ful but they should be interpreted with caution 
particularly in overweight women.

In a recent systematic review, Moraes et al.1 
have indentified that most validation studies 
using the body image self-assessment technique 
employed CCs in their analyses. Measures of 
agreement would seem more appropriate when 
using the SFRS but it is not clear which BMI one 
would expect to represent each silhouette in the 
SFRS, a fundamental issue in such analysis. In the 
present study, the silhouettes were grouped into 
4 categories to match the 4 BMI groups to repre-
sent the nutritional status of the population. The 
weighted k and PABAK values presented no ma-
jor differences between sexes or age in the present 
study and represented only moderate agreement.

The same analysis using other grouping of 
silhouettes for the same purpose yielded lower 
values of all estimates of agreement (k, weight-
ed k, and PABAK). Thus, it would seem that the 
classification used in the present analysis may be 
useful in studies in Brazil. Maupin & Hruschka30 
also documented moderate agreement (k=0.485) 
between SFRS and BMI in a semi-rural Guatema-
lan sample of 92 non-pregnant women. Similar 
values were described by Sutcliffe et al.19 in 543 
adult men and women from the Johns Hopkins 
Hospital Outpatient Center undergoing colonos-
copy. No study was found in which the PABAK 
estimate was used as estimates of agreement be-
tween self-assessment body image and BMI. The 
equivalent and moderate agreement of PABAK 
indicates that there were no imbalance caused by 
differences in the prevalence and bias22. 

The percentages of diagonal agreement were 
similar for both sexes (> 50%) indicating that 
about half of individuals selected silhouettes con-
sistent with measured BMI. Thus, taken togeth-
er, these results show that approximately 30% of 
adult Brazilian women and men underestimated 
their body image. However, the ROCs indicate 
that the SFRS silhouettes accurately identify obe-
sity and underweight in Brazilian adults. The 
AUC observed in the Brazilian population is in 
agreement to the values described in other stud-
ies. For example, Kaufer-Horwitz et al.26 found 
AUC values above 0.84 for the accuracy of ROC 
to detect both overweight or obesity in the Mex-
ican Mestiso adult sample. Maupin & Hruschka30 
described similar AUC values (0.853 and 0.832 
for overweight and obesity, respectively) in Gua-
temalan women. In Bulik et al.’s report25, AUC 
was 0.93 and 0.88 for the identification of obe-
sity in women and men. The values for thinness 
was 0.87 and 0.88, respectively. Silhouette 6 best 
represented the optimal cut-off for obesity and 
silhouette 4 best identified thinness (BMI < 21).

In clinical settings, disagreement between 
measured BMI and self-assessed body image 
might provide insights on the psychological 
health, prognosis of treatment and help identify 
individuals who have a distorted notion of their 
nutritional status16,31-33. For example, individuals 
with healthy BMI that select thinner silhouettes 
may be more susceptible to negative behaviors 
such as the adoption of restrictive diets or even 
develop eating disorders. On the other hand, 
overweight and obesity individuals that underes-
timate their BMI may not recognize the need to 
control their body size and, therefore, they may 
present risk of developing obesity-related diseas-
es themselves or jeopardize their children’s BMI 
trajectories34. van Ploeg et al.35 have put forward 
the hypothesis that inadequate self-assessment 
of body image by overweight or obesity individ-
uals may be the reason for their status because 
they may be more reluctant to adhere to healthy 
lifestyles. Indeed, Lynch et al.8 have demonstrat-
ed that obese women who perceived themselves 
as obese gained less weight over a period of 13 
years in the Coronary Artery Risk Development 
in Young Adults (CARDIA) Study. In a sample 
of 2 082 middle-aged and older Danish Cauca-
sian women and men of the longitudinal AD-
DITION-PRO cohort study, Bjerggaard et al.17 
showed that obese women and overweight men 
who identified themselves on a higher body im-
age score were at a significantly lower risk of type 
2 diabetes. The authors concluded that self-as-
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sessed body image can be a valuable tool when 
assessing the risk for type 2 diabetes. 

This study has some strengths but also some 
limitations. The positive aspects of the study were 
that it: 1) was conducted in a large number of 
adults from a probability sample of households 
from all areas in Brazil in whom anthropometry 
was measured and 2) used a complex sampling de-
sign which was incorporated in all analyses allow-
ing the results to represent the body perception of 
the Brazilian adult population. However, the four 
groups of silhouettes used to test the agreement 
between the SFRS and the nutritional status of the 
population were created arbitrarily and could be 
considered a limitation of the study. Nonetheless, 
the classification yielded higher k values than oth-

er arbitrary grouping of silhouettes. Another in-
trinsic negative aspect of this kind of study is that 
BMI is used as the criterion for the classification 
of nutritional status. This is particularly import-
ant when dealing with obesity. Furthermore, the 
focus on weight of the subjects alone may obscure 
the more important focus on healthy lifestyle be-
haviors36. Thus, additional studies should be con-
ducted to understand the role of the technique of 
self-assessment of body image in the diagnosis of 
the distorted image and its association with health 
in the Brazilian adult population.

In conclusion, SFRS provide only reasonable 
results when estimating the BMI distribution but 
it works well to identify obesity and underweight 
of the Brazilian adult population.
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