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Abstract 

The discrepancy between one’s actual body and the ideal body, especially among young 
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adults, can lead to body dissatisfaction in both men and women, which is commonly accepted 

to be central to eating disorders. We explored aspects of body image and eating disorders in 

healthy Brazilian students (n = 219) using two standardized measures (Body Shape 

Questionnaire [BSQ-34] and Eating Attitudes Test [EAT-26]) and assessing height, weight, 

Body Mass Index (BMI), and the history of physical activity. We also analyzed the ability of 

one measure to predict another. Linear multiple regression was used to verify which variables 

best predicted the scale outcomes. The Least Absolute Shrinkage and Selection Operator 

(LASSO) was used for variable selection. The results suggested that women have a greater 

risk of body dissatisfaction and eating disorders. Both instruments had variables that 

significantly predicted each other’s results, whereas BMI was only associated with BSQ-34 

scores. These findings broaden our understanding of eating disorders and body image. 

Keywords: Eating disorders, Body image, Body dissatisfaction, Undergraduate students, 

Brazil 
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1. Introduction 

Body image is a multifaceted construct that is responsible for the mental representation of 

individuals’ own bodies, including perceptions of their size, shape, and facial features (Laus 

et al., 2014; Medeiros, Caputo, & Domingues, 2017). It comprises cognitive, perceptual, and 

affective aspects of the ways in which individuals think, feel, and behave with regard to their 

physical attributes (Cash & Pruzinsky, 1990; Muth & Cash, 1997). This subjective 

representation is extremely important. It influences relationships with others and builds a 

distinct identity of the self (Medeiros et al., 2017). 

In our society, body aesthetics are highly valued, particularly body shape and weight (Pereira 

Junior, Campor Junior, & Silveira, 2013; Tiggermann, 2004). Both men and women are under 

constant pressure to achieve the ideal body that is perpetuated by the media (Rodgers, 

McLean, & Paxton, 2015; Spitzer, Henderson, & Marylin, 1999). However, the discrepancy 

between the unrealistic ideal body and the actual body can affect the way in which people 

perceive themselves, making dissatisfaction a frequent issue (Tiggermann, 2004). Body 

dissatisfaction can generally arise from distortions of internal representations of the body 

through negative self-evaluation processes (Tiggermann, 2004). 

Body dissatisfaction is also extremely relevant because it is a clinical symptom and a risk 

factor for eating disorders, such as anorexia nervosa and bulimia nervosa (American 

Psychiatric Association, 2013; Smolak & Thompson, 2011). Eating disorders are severe 

psychiatric disorders that are characterized by compulsive behaviors that result in 

psychological, behavioral, and physical complications (Kumar, Singh, Manpreet, & Ankush, 

2016). Special attention should be given to eating behaviors of undergraduate students. 

Evidence indicates that this population is inclined to present symptoms of eating disorders 

that are both prevalent and persistent (Eisenberg, Nicklett, Roeder, & Kirz, 2011). 

The Brazilian cultural context presents critical differences from other populations with regard 

to body dissatisfaction and eating disorders. The Brazilian population appears to be especially 

prone to body-related disturbances because of the historical relationship the country has with 

body image. The body has acquired a distinguished place in Brazilian society, associated with 

social achievement and successful relationships (Laus et al., 2014). Brazilians had the highest 

prevalence of stating that beauty increases opportunities in life. Brazil also has the most 

people who have considered having cosmetic surgery (Etcoff, Orbach, Scott, & D’Agostinho, 

2004). University students in Brazil have a high prevalence of eating disorders and body 

dissatisfaction (dos Santos Alvarenga, Philippi, Lourenço, de Morais Sato, & Scagliusi, 2010; 

Nunes, Santos, & Souza, 2017). Therefore, it is important to investigate the factors that are 

involved in body satisfaction and related disorders within this vulnerable population. 

Despite the current importance of body dissatisfaction and eating disorders, there is little 

consensus about the factors that are associated with both concepts. Some findings suggest 

that individuals with a higher body mass index (BMI) present greater body dissatisfaction and 

more eating disorder symptoms (Bucchianeri, Arikian, Hannan, Eisenberg, & 

Neumark-Sztainer, 2013; Kumar et al., 2016), but other studies have refuted these results 

(Lopes et al., 2017; Nunes, Olinto, Barros, & Camey, 2001). Discrepant findings have also 
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been reported with regard to engaging in physical activities. Some authors found that physical 

activity helped improve body content and consequently eating habits (Añez et al., 2016), but 

other authors did not (Medeiros et al., 2017). This controversy indicates that more rigorous 

studies are needed to clarify this issue. 

The present study further explored the factors that are involved in eating disorders and body 

dissatisfaction. The first goal was to explore aspects of body image and eating behaviors in 

healthy Brazilian undergraduate students using two standardized self-report measures. The 

second goal was to analyze and discuss the ability of one measure to be predictive of another. 

2. Methods 

2.1 Participants 

The participants were 126 female and 93 male Brazilian undergraduate students (mean age = 

21.5 years; SD = 4.37 years) from the city of Rio de Janeiro. On average, the students were 

enrolled in the second year of college. No significant differences in age or year of enrollment 

were found between participants. 

2.2 Measures 

The Body Shape Questionnaire (BSQ-34) is a self-report measure that assesses one’s body 

shape, size, and weight specifically in the 4 weeks prior to its administration. It was 

developed by Cooper, Taylor, Cooper, and Fairbum (1987) to address individuals’ concerns 

about body image. The BSQ-34 includes questions that tap into other important body image 

symptoms, such as the following: “Have you not gone out to social occasions (e.g., parties) 

because you have felt bad about your shape?” “Has eating even a small amount of food made 

you feel fat?” “Has worry about your shape made you diet?” (Rosen, Jones, Ramirez, & 

Waxman, 1996). The response options are on a 6-point Likert scale (never, rarely, often, 

sometimes, very often, always). The instrument takes approximately 15 minutes to complete. 

In some psychometric studies, the BSQ-34 had adequate test-retest reliability, ranging from 

0.88 to 0.93 (Cooper et al., 1987; Rosen et al., 1996). It also has a homogeneous factor 

structure to describe concerns with body shape. A unitary dimension of concern with shape 

was achieved (Rousseau, Knotter, Barbe, Raich, & Chabrol, 2005). The global score of the 

BSQ-34 is the sum of all items. Higher scores indicate greater concern about body image. 

The Eating Attitudes Test (EAT-26) is a standardized self-report measure of symptoms and 

concerns of eating disorders (Garner, Olmstead, Bohr, & Garfinkel, 1982). This questionnaire 

is a screening tool that helps determine whether an individual might have an eating disorder 

that needs professional attention. It comprises affirmative statements, such as the following: 

“I feel that food controls my life” “I like to try new high-calorie foods.” Although it has been 

validated with anorexia nervosa patients, this measure is not designed to make a diagnosis of 

an eating disorder. Nonetheless, it can be an important tool to identify individuals who are 

prone to develop eating disorders (Rosen et al., 1996). The response options are on a 6-point 

Likert scale (always, usually, often, sometimes, rarely, and never). The sum of all items 

produces a score of concerns about eating behaviors. The instrument additionally asks for the 

participant’s weight and height to compute the BMI using a standardized formula (ratio of 
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weight by height squared). Psychometric studies indicated that the EAT-26 has a factor 

structure that is composed of three dimensions: (1) Dieting, (2) Bulimia and Food 

Preoccupation, and (3) Oral Control. The first factor describes an overestimation of body size 

and has a Cronbach’s  of .90. The second factor is positively related to bulimia and a 

heavier body weight and has a Cronbach’s  of .83. The third factor largely comprises items 

that reflect self-control about food and it has Cronbach’s  of .90 (Garner et al., 1982). 

2.3 Procedure 

This study used a fixed-size sampling design that was initially set at 200 participants, 

considering such factors as time, the interviewer’s availability, and the precision of the 

analysis. The students were selected by stratified sampling from the university. We chose to 

use a total sample size of 219 to increase statistical power, as recommended in the literature 

(Wolf, Joye, Smith, & Fu, 2016). 

The recruitment process was conducted by contacting each teacher of the students’ classes 

individually. They were told about the purpose of the experiment and gave permission to 

administer the study instruments during their classes. The evaluation was conducted in 1 day 

by trained undergraduate psychology students in the classroom. The estimated completion 

time for both scales was 30 minutes. Participation was voluntary and anonymous. Anyone 

who did not wish to participate was given the opportunity to decline. The participants were 

informed that the goal of the study was to better understand the many facets of the concept of 

body image perception and eating behaviors, and they were asked to complete the EAT-26 

and BSQ-34. The test application was randomized between participants, such that half of the 

students began with the EAT-26 while the other half began with the BSQ-34. 

2.4 Statistical Analysis 

The initial examination of the distribution properties of the variables was performed, and 

missing values for continuous variables were replaced using the Imputation by Predictive 

Mean Matching (PMM) algorithm. PMM is a semi-parametric imputation approach that 

yields plausible imputations and preserves the original data distributions, often outperforming 

traditional methods (Vink, Frank, Pannekoek, & van Buuren, 2014). Only one participant did 

not answer the “gender” question and was excluded from the analysis, resulting in an 

operational database that was composed of 219 participants. The total score for each scale 

was calculated by summing the scores for each item. 

Descriptive statistics were performed to summarize the sample data. Hypothesis testing for 

means was performed using independent t-tests. Differences in proportions were calculated 

using a Binomial test setting of .5 as the default probability. Two regression models were 

fitted, with the aim of predicting BSQ-34 and EAT-26 scores based on age, BMI, whether 

students and their families were engaged in physical activities or sports or not, and the results 

of each scale. 

The models were fitted via Ordinary Least Squares (OLS) and Least Absolute Selection and 

Shrinkage Operator (LASSO). LASSO avoids the overfitting that is prone in OLS by 

imposing a penalty to values that cause some of the parameter estimates to be zero (McNeish, 
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2015). This is achieved by constraining the sum of the absolute values of the estimates based 

on a tuning parameter (), described by the following equation:  

 

 

where  is the Loss, and  is the penalty. 

Several  were derived via cross-validation. The  that was chosen was the one that 

minimized the cross-validation error. Variable selection for composing the final regression 

models was based on this tuning parameter, and the derived coefficients were interpreted. 

The data were analyzed using R 3.4 (R Development Core Team, 2011), tidyverse (Wickham, 

2016), and GLMNET (Yuan, Ho, & Lin, 2012) software. Values of p < .05 were considered 

statistically significant. 

2.5 Ethical Procedures 

The Research Ethics Committee of Pontifical Catholic University of Rio de Janeiro 

(PUC-Rio) approved this research. 

3. Results 

The descriptive and inferential statistics are shown in Table 1. Independent t-tests were 

conducted to compare mean scores on the EAT-26 and BSQ-34 between males and females. 

The results were significant for the EAT-26 (t215.01 = -4.72, p < .001) and BSQ-34 (t204.47 = 

-6.511, p < .001). The overall mean scores for females were higher than for males. On the 

EAT-26, females had a mean score of 18.4 (SD = 10.1), and men had a mean score of 12.65 

(SD = 8.19). On the BSQ-34, females (M = 94.26, SD = 34.86) also had higher mean scores 

than males (M = 64.2, SD = 32.87). 

The difference in BMI between males and females was significant (t163.54 = -2.99, p < .05). 

Males had a higher BMI than females (24.1 and 22.58, respectively). No difference was 

found between males and females in the percentage of participants who engaged in physical 

activities or sports (Z = .65, p = .42) or whether their families were also engaged in these 

activities (Z = .0009, p = .97). 

 

Table 1. General characteristics of the participants 

Sex EAT-26 BSQ-34 BMI Sports 
Family 

sports 

Total 

sample 

Male 12.65 (8.19) 64.24 (32.87) 24.1 .4 .48 93 

Female 18.48 (10.09) 94.26 (34.86) 22.58 .45 .48 126 

p < .001 < .001 .003 .42 .976 .989 

Cohen’s d .65 .89     
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A multiple linear regression model was created to determine the relationship between EAT-26 

and BSQ-24 scores and the social and demographic characteristics of the participants. This 

method examines the way in which multiple independent variables are related to one 

dependent variable. In this analysis, all of the variables were entered into the prediction 

equation simultaneously. Table 2 and Table 3 report the results. 

 

Table 2. Regression coefficients for predicting BSQ-34 score based on sociodemographic 

predictors and EAT-26 scores 

Predictor b 95% CI β 95% CI sr2 95% CI R 

(Intercept) -19.58 [-46.00, 6.84]      

Female 20.05** [12.89, 27.21] .27 [.17, .36] .06 [.02, .10] .40** 

Age -1.01* [-1.79, -.23] -.12 [-.21, -.03] .01 [-.01, .03] -.06 

BMI 3.16** [2.19, 4.12] .31 [.21, .40] .08 [.03, .13] .21** 

Play sports? 3.15 [-3.89, 10.19] .04 [-.05, .14] 0 [-.01, .01] -.04 

Family sports? .45 [-6.48, 7.38] .01 [-.09, .10] 0 [-.00, .00] -.03 

EAT-26 2.29** [1.94, 2.64] .61 [.52, .70] .33 [.24, .42] .68** 

R
2
 .588**       

95% CI [49,.64]       

Note. CI, confidence interval; sr2, semiparital correlation coefficient. 

 

This first model accounted for 58.8% of the variability of BSQ-34 scores, which was 

significant (F6,204 = 48.55, p < .001). The coefficient for some of the predictors was not 

significant, meaning that it was not possible to determine whether the value of the 

corresponding parameter in the underlying regression model was not indeed zero. 

 

Table 3. Regression coefficients for predicting EAT-26 score based on sociodemographic 

predictors and BSQ-34 scores 

Predictor b 95% CI β 95% CI sr2 95% CI R 

(Intercept) 9.05* [1.42, 16.69]      

Female -.42 [-2.65, 1.82] -.02 [-.13, .09] 0 [-.00, .00] .30** 

Age .25* [.02, .48] .11 [.01, .21] .01 [-.01, .03] .02 

BMI -.55** [-.85, -.26] -.2 [-.31, -.09] .03 [-.00, .07] -.01 

Play sports? -2.12* [-4.15, -.08] -.11 [-.21, -.00] .01 [-.01, .03] -.13 

Family sports? -.44 [-2.46, 1.58] -.02 [-.12, .08] 0 [-.00, .00] -.08 

EAT-26 .19** [.16, .22] .73 [.62, .84] .39 [.29, .49] .68** 

R2 .508**       

95% CI [40,.57]       

Note. CI, confidence interval; sr2, semiparital correlation coefficient. 
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This second model accounted for 50% of the variability of EAT-26 scores, which was also 

significant (F6,204 = 35.06, p < .001). Despite the significance of the two models, some of the 

predictors were not significant, indicating the necessity of constructing an optimal regression 

equation and investigating specific predictor variables. The goal of finding the best model 

depends on the interface of finding the best-fitting straight line through the points (regression 

line) and the most parsimonious model (i.e., the fewest predictors). Several techniques can be 

used for this model selection, and LASSO regression was performed. The LASSO model is a 

shrinkage method that is applied to deal with the model’s overfitting, resulting in a greater 

reduction of the magnitude of coefficients for the weak predictors than those for the strong 

predictors. Because of this, LASSO is a form of regularized linear regression that penalizes 

the absolute size of the regression and reduces the false-positive error rate to choose a more 

parsimonious model. 

The model selection achieved three predictors for the BSQ-34 and two for the EAT-26. In 

OLS models, R2 can be interpreted as the fraction of the total variation of the outcome that is 

accounted for by regressing the outcome on the explanatory variable, and the root of mean 

squared errors (RMSE) reflects a measurement of accuracy, in which more accurate models 

have fewer errors. In penalized models, such as LASSO, R2 and RMSE are biased and less 

informative because of the shrinkage method, which can introduce bias in these indicators. 

For the BSQ-34, women had higher BSQ-34 scores (an average of 22.04 higher) when 

holding constant the other predictors. For each point increase in BMI, the BSQ-34 score is 

expected to increase by an average of 1.3 when holding constant the other predictors. Finally, 

for each point increase on the EAT-36, the BSQ-34 score is expected to increase by an 

average of 1.65. For the EAT-26, women had higher scores (an average of 2.21 higher) when 

holding constant the other predictors. A one unit increase in the BSQ-34 score increased the 

average EAT-26 score by .12 when holding constant the other predictors. 

 

Table 4. Multiple regression coefficient 

Predictor b 

BSQ-34 

(Intercept) 12.47 

Women 22.04 

BMI 1.30 

EAT-26 1.65 

R2 .526 

EAT-26 

(Intercept) 4.66 

Women 2.21 

BSQ-34 .12 

R2 .425 
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4. Discussion 

No consensus has been reached among researchers with regard to the factors that are involved 

in eating disorders and body dissatisfaction. Brazilian students have high rates of eating 

disorders and body dissatisfaction. The present study explored aspects of body image and 

eating behaviors in Brazilian college students. We also investigated the ability of two 

established instruments to predict each other’s scores. Our results are consistent with findings 

in the literature. Women were more prone to present dissatisfaction with their own body and a 

greater tendency to develop eating disorders compared with men. We also investigated the 

important relationship between body dissatisfaction and eating behaviors. Our findings 

suggest that the BSQ-34 score and the female gender predict EAT-26 scores. EAT-26 scores, 

the female gender, and BMI were predictors of BSQ-34 scores. 

Previous studies have shown that women are more prone to be dissatisfied with their body 

than men (e.g., Bucchianeri et al., 2013; Ferreiro, Seoane, & Senra, 2014; Laus, Costa, & 

Almeida, 2015). Unsurprising, therefore, is that Brazilian women in the present study had 

higher BSQ-34 scores. Women usually want thinner bodies, whereas men aspire to have a 

more muscular body (Cho & Lee, 2013; Karazsia, Murnen, & Tylka, 2017). A higher BMI for 

men may not necessarily mean that they are further away from their ideal body because it 

could indicate that they are closer to a bulkier, muscular body size (Bucchianeri et al., 2013). 

Women’s dissatisfaction with their own body and their higher scores on the BSQ-34 may 

reflect the greater body image disturbances that are typically found in women (Laus et al., 

2015). One possible explanation for this gender difference may be related to the fact that 

women are constantly under pressure as they are sexualized and objectified throughout their 

entire lives (Moradi & Huang, 2008). 

We also corroborated the common finding that women tend to have a higher prevalence of 

eating disorders (e.g., Ferreiro et al., 2014; Striegel-Moore et al., 2009). This was 

demonstrated by the results of the EAT-26, which measures symptoms and concerns of eating 

disorders. This pattern again may reflect the importance that women give to their weight and 

shape, which can lead to compensatory behaviors, such as dieting and purging (Anderson & 

Bulik, 2004; Lewinsohn, Seeley, Moerk, & Striegel-Moore, 2002). Such behaviors can lead 

to symptoms of eating disorders. Importantly, however, the EAT-26 is only a screening test, 

and further evaluation is necessary to identify specific eating disturbances that are prevalent 

in this population. 

Our results support the idea that body dissatisfaction and eating disorders are closely related 

(American Psychiatric Association, 2013). The regression analysis that was conducted in the 

present study revealed that BSQ-34 and EAT-26 scores predicted each other. This suggests a 

two-way relationship between eating disorders and body dissatisfaction as measured by these 

two instruments. Feelings of dissatisfaction with the body are associated with dysfunctional 

eating behaviors (Fernandes, da Silva, Medeiros, Queiroz, & Melo, 2017; McFarland, Petrie, 

& Blaine, 2010), likely as an attempt to achieve the ideal body. However, the way in which 

eating disorders can lead to body dissatisfaction is not yet well explored. This could mean 

that people can engage in a behavioral loop, in which body dissatisfaction leads to an eating 
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disorder that, in turn, can lead to body dissatisfaction. Further studies are necessary to explore 

this issue. 

Interestingly, in Brazilian undergraduate students, BMI only predicted body dissatisfaction 

scores, although some studies reported an association between BMI and eating disorder 

symptoms (Kumar et al., 2016). The relationship between BMI and body dissatisfaction is 

straightforward. One’s weight can serve as dynamic physical marker that the individual can 

use to form a body image (Bucchianeri et al., 2013). However, the lack of an association 

between BMI and eating disorder symptoms is more intriguing. Likewise, physical activity 

did not predict any disturbances in body perception. These results suggest that disturbances in 

the perception of body image can lead to eating disorder symptoms, even if the individual is 

engaged in physical activities and the actual body size and weight are adequate (Ferrari, 

Santos Silva, & Petroski, 2012; Lopes et al., 2017; Nunes et al., 2001). This is generally the 

case for such eating disorders as bulimia nervosa, in which people usually maintain what is 

considered a healthy or normal weight despite the presence of detrimental eating habits 

(American Psychiatric Association, 2013). 

The present study has limitations. First, our data were gathered using single-source 

self-reported questionnaires, which can lead to bias. Second, we used a non-random sample. 

Third, no agreement has been reached on the factor structure of the EAT-26 (Ocker, Lam, 

Jensen, & Zhang, 2007). Therefore, the results of the present study should be generalized 

with caution. This study focused on the Brazilian undergraduate population. Any extension of 

these results can suffer from interference from cultural and age differences (Stephens, 

Schumaker, & Sibiya, 1999). However, these limitations are intrinsic to the majority of 

observational designs and have little impact on the main purpose of the present study. 

5. Conclusion 

Our results support the idea that body dissatisfaction and eating disorders are associated. 

BSQ-34 and EAT-26 scores predicted each other, suggesting that both instruments can be 

used together as a strategy to identify eating disorders and body dissatisfaction. These 

findings indicate the importance of evaluating body satisfaction in people with suspected 

eating disorders because BMI alone may not be a reliable source. Disturbances in body image 

perception may be an important predictor of inadequate eating habits. Future research is 

needed to understand the ways in which these measures are related to each other. Overall, our 

findings address the importance of investigating eating behaviors and body dissatisfaction 

among young adults. 
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