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Anti-fat attitudes of Nutrition undergraduates in Brazil 
toward individuals with obesity

Atitudes negativas em relação à obesidade por estudantes 
de Nutrição do Brasil

Resumo  O preconceito e a discriminação rela-
cionados à obesidade podem vir de profissionais 
de saúde e estudantes. O objetivo foi avaliar as 
atitudes negativas em relação à obesidade entre 
universitários brasileiros de nutrição que relata-
ram dados demográficos, peso, altura e respon-
deram o Antifat Attitudes Test (AFAT) e a Escala 
de Silhuetas Brasileira para avaliar a satisfação e 
percepção da imagem corporal. Os escores total e 
das subescalas da AFAT foram comparados entre 
as categorias usando o teste U de Mann-Whitney. 
As associações das características dos participantes 
com a AFAT foram analisadas por meio de regres-
são linear múltipla. A pontuação total da AFAT 
foi positivamente associada ao sexo masculino (ß: 
0,13; p < 0,001), idade (ß: 0,06; p < 0,001), insti-
tuições de ensino fora da capital (ß: 0,03; p < 0,05) 
e instituições privadas (ß: 0,08; p < 0,001); e nega-
tivamente associada à renda (ß: -0,05; p = 0,006), 
participantes que se percebiam acima do IMC real 
(ß: -0,15; p < 0,001) e do terceiro ano do curso (ß: 
-0,05; p = 0,041). As pontuações das subescalas fo-
ram positivamente associadas com sexo masculino 
e idade; e negativamente associadas com aqueles 
que se percebiam mais pesados. Os estudantes ti-
nham atitudes antigordura especialmente se eram 
homens, mais velhos, de instituições privadas, no 
começo do curso e baixa renda – e menos se perce-
biam seu IMC maior.
Palavras-chave Obesidade, Nutricionistas, Pre-
conceito de peso

Abstract  Obesity-related prejudice and discrimi-
nation may have a source in health professionals 
and students. The objective was to assess anti-fat 
attitudes among Brazilian nutrition undergra-
duates who reported demographic data, weight, 
height and responded the Antifat Attitudes Test 
(AFAT) and the Brazilian Silhouette Scales to as-
sess body image satisfaction and perception. To-
tal and subscales of AFAT scores were compared 
among categories using the Mann-Whitney U 
test. Associations of participants’ characteristics 
with the AFAT were analyzed using multiple li-
near regression. Total AFAT score was positively 
associated with male sex (ß: .13; p < .001), age 
(ß: .06; p < .001), educational institution outside 
capital (ß: .03; p < .05), private institutions (ß: 
.08; p < .001); and negatively associated with in-
come (ß: -.05; p = .006), participants who per-
ceived themselves with increased BMI (ß: -.15; p 
< .001) and those at the third year of course (ß: 
-.05; p = .041). Subscales scores were positively 
associated with male sex and age; and negatively 
associated with those who perceived themselves 
heavier. They have anti-fat attitudes especially if 
they were man, older, from private institutions, 
are at the beginning of the course, and have lower 
household income – and less weight bias if they 
perceived with increased BMI. 
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Introduction 

Considering that obesity is a major public health 
challenge, it is vital to deepen the understanding 
of socioemotional factors that make its control 
even more difficult. Some of these factors have 
their origin in society, but it is not clear how 
much health professionals themselves contrib-
ute to maintaining prejudice against individuals 
with obesity1-5. Discriminatory attitudes among 
health professionals – especially dietitians – have 
already been explored in some populations and 
less rarely among students4-12.

Stigma, bias and discrimination contribute 
to deleterious consequences in the psycholog-
ical sphere1-18, adding or aggravating preexist-
ing morbidities15,19,20 and limiting the access to 
health21-23.  In Brazil, prevalence of obesity has 
increased considerably in the last decades, from 
5.2% in 1975 to 22.1% in 201624, but studies 
addressing its social consequences are rare25.  A 
study conducted in Brazilian nutrition under-
graduates using hypothetical case studies found 
that the patient’s weight influenced the responses 
related to behaviors and prescriptions, biased to 
negative attitudes26. Such behaviors toward in-
dividuals with obesity and prejudice have been 
called weight bias and stigma27.

Considering that scenario and the vital role 
of dietitians in the treatment of obesity and co-
morbidities, it is of interest to identify early the 
existence of weight bias toward individuals with 
obesity among nutrition students when measures 
can be taken to avoid negative attitudes, before 
they began professional practice. Therefore, the 
present study aimed to investigate the presence of 
negative attitudes toward individuals with obe-
sity among Brazilian nutrition undergraduates 
and identify with variables relating to subgroups 
which require more educational attention. 

Methods

This is a sub-study of the Nutrition Health Study 
(NutriHS) carried out with nutrition undergrad-
uates from the state of São Paulo, Brazil. Details 
on the purposes and methodological issues were 
previously reported28. The NutriHS was approved 
by the ethics committee of FSP-USP, and the par-
ticipants electronically agreed to participate.  

The eligibility criteria were being an under-
graduate in Nutrition aged 18 to 40 years old. 
The sample size was calculated considering an 

effect size of 15% and 80% power, resulting in 
218 plus 15% to compensate losses, totalizing 251 
participants. 

On the survey webpage, participants provid-
ed information on demographics: socioeconom-
ic condition (in minimum wage bands options), 
sex, age, skin color (options including “I don´t 
know” and “I prefer do not inform”), parent’s 
educational level, household income, work (yes 
or no) and marital status (options); location and 
kind of university (public or private) and course 
year. They also give self-reported body weight 
and height – used to classify nutritional status 
by the body mass index – BMI, according to the 
World Health Organization29. 

Negative attitudes toward obesity were eval-
uated using the Antifat Attitudes Test – AFAT – 
with its total score and three subscales: 1) social 
and character disparagement (socially undesir-
able characteristics related to the personality of 
individuals with obesity and social contempt for 
them); 2) physical and romantic unattractiveness 
(perception that people with obesity are clumsy 
and unacceptable as romantic partners); and 3) 
weight control and blame (belief that the weight 
of individuals with obesity is under their con-
trol, rather than being influenced by biological 
aspects)30. A systematic review on instruments 
that assess weight bias found that of 40 question-
naires, the AFAT is one that has higher quality of 
assessment31.

The version with 34 questions was transcul-
turally adapted to Brazilian Portuguese language 
and showed good equivalence in all adaptation 
stages and presented adequate psychometric 
properties (Cronbach’s alpha .85; Intraclass Cor-
relation Coefficient .83)32. The options for an-
swers are given in a Likert-type scale of five points 
ranging from “Strongly disagree” and “Strongly 
agree”; the highest scores reflect more negative 
attitudes toward individuals with obesity. 

Participants responded also the Brazilian Sil-
houettes Scale33 to assess body image satisfaction 
(difference between figure that represents the 
current body and the desired) and perception 
(actual BMI - based on self-reported weight and 
height – compared with BMI corresponding to 
the figure chose as representative). It comprises 
15 figures, for which the BMI means range from 
12.5 to 47.5 kg/m2 presenting positive correlation 
for actual BMI and body perception. It is present-
ed with questions: “Which figure best represents 
your current body?” and “… the body that you 
would like to have?”33. 
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Statistical analysis

Characteristics were described by simple fre-
quency distribution; continuous variables that 
did not exhibit normal distribution were also 
described by means of median and interquartile 
range (IQ

25-75
). Age was categorized as below or 

above the median (< 25 years; ≥ 25 years); skin 
color as white or not white; parent’s educational 
level as higher education or not; household in-
come as below or above the median, considering 
minimum wages – MW (< 6MW or ≥ 6MW).

The type of distribution of the AFAT total 
and subscales scores was explored by means of 
the Shapiro Wilk’s test. Those outcomes that 
did not present normal distribution (AFAT to-
tal score and for “Social Disparagement” and 
“Unattractiveness” subscales), the variables were 
converted to log form and then the normality of 
the transformed variables was checked, and the 
normality of the statistical residue, to meet the 
theoretical assumptions of linear models, was 
ensured. The “Weight Control” subscale was nor-
mally distributed and followed the regression 
model in its original form. 

AFAT medians and subscales according to 
the categories of each independent variable were 
compared using the Mann Whitney test and Kru-
skal Wallis complemented with the Dunn’s test 
for multiple comparisons.

Results of the body satisfaction and percep-
tion were presented in interquartile ranges and 
categorized as: 1) satisfaction/adequate percep-
tion = no difference between actual and desired/
perceived body; 2) dissatisfaction due to a desired 
larger silhouette  = difference between actual and 
desired figures between -1 to -5 points; or if per-
ceived as smaller = difference between actual and 
perceived figure was -1 to -4 points; 3) dissatisfac-
tion with a desire of a smaller silhouette or if per-
ceived as larger  = difference of 1 to 2 points; 4) 
dissatisfaction with a desire of a much smaller sil-
houette or if perceived to be much larger = differ-
ence of 3 to 12 points for dissatisfaction and 3 to 
7 for perception. This variable was also presented 
in the dichotomic form to assess the frequency of 
desire of a smaller silhouette (yes or no). 

Participants’ characteristics associated with 
the outcomes (AFAT scores) were analyzed us-
ing the multiple linear regression model and 
adopting hierarchical selection of independent 
variables, which represents a coherent theoreti-
cal and analytical scheme, according to which the 
antecedent factors influence the consequent out-
comes through a hierarchical structure of events. 

Based on literature concerning stigma and 
bias toward obesity and the individual affected by 
obesity, a conceptual model was developed. Thus, 
at the distal level – positioned farther from the 
outcome of interest and “non-modifiable” de-
mographic characteristics – were socioeconomic 
condition, sex, age (“< 25 years; ≥ 25 years”), skin 
color (white and not white), parent’s educational 
level (higher education “yes or no”), household 
income (“< 6MW or ≥ 6MW”), work (yes or no) 
and marital status (with or without a partner). 

To compose the multiple hierarchical mod-
eling, firstly, bivariate (gross) linear regression 
analyses were performed between the outcome 
and each independent variable, and to enter the 
model were selected those with p < 0.20. Only 
those that obtained p < 0.10 in the joint analy-
sis remained in the model and proceeded to the 
intermediate level (but only those with p < 0.05 
were considered significant). The intermediate 
level was made up by the variables that remained 
at the distal level, added by the variables relating 
to the student’s nutritional status: BMI (under-
weight, normal weight, overweight or obesity), 
body perception (perception of BMI higher than 
it really is) and body dissatisfaction (relating to 
BMI higher than desirable), which, after test-
ed jointly, remained in the model. Finally, the 
proximal level was comprised of the variables 
that remained at the intermediate level added by 
those related to the characteristics of the nutri-
tion school – which act directly or immediately 
on the outcome: location (capital or elsewhere), 
kind of university (public or private) and course 
year (freshmen, 1st and 2nd year, ≥ 3rd year).

The results of the linear regression model 
were presented by ß coefficients and 95% con-
fidence intervals. In all models, normality of re-
siduals, multicollinearity and heteroskedasticity 
were checked using Shapiro Wilk, Durban Wat-
son and Breusch-Pagan tests, respectively.  

Data were analyzed using the Stata 13.0. soft-
ware. Significance level was set at p < 0.05.

Results

 A total of 629 nutrition undergraduates, most 
female, aged below 25 years, single and working, 
participated in the study. Nearly 30% of the stu-
dents’ parents had higher educational level and 
monthly income over six MW. A comparison of 
AFAT medians revealed higher scores for male 
individuals, higher age, lower income and par-
ent’s fewer years of schooling (Table 1).



750
A

lv
ar

en
ga

 M
S 

et
 a

l.

Median values and distribution according 
to the interquartile ranges (IQ25-75) of AFAT 
and its subscales were, respectively: 61 (53-70); 
“Social and character disparagement”: 19 (17-
22); “Weight control and blame”: 22 (17-26) and 
“Physical and romantic unattractiveness”: 20 
(17-24).

Regarding to nutritional status, nearly one in 
four students was with overweight and 7% were 
with obesity. Only one in four students had body 
perception compatible with their nutritional sta-
tus, and the majority (65%) perceived their BMI 
higher than actual and were dissatisfied with their 
body (Table 2). There was a difference between 

Table 1. Antifat Attitudes Test (AFAT) median scores according with sociodemographic characteristics of 
Dietetic major students in São Paulo – Brazil (n = 629). 

Variable n (%)
AFAT median  

(IQ 25-75)
p**

Sex

Female 588 (93.48) 60 (53; 69) < 0.001

Male 41(6.52) 69 (62; 81)

Age (years)

< 25 346 (55.01) 60 (52; 68) < 0.001

≥ 25 283 (44.99) 63 (56; 73)

Skin color*

White 437 (69.70) 62 (53; 70) 0.364

Not white 190 (30.30) 60 (53; 69)

Marital status

Without partner 543 (86.33) 61 (53; 70) 0.208

With partner 86 (13.67) 63 (54; 72)

Work

Yes 391 (62.16) 62 (53; 70) 0.675

No 238 (37.84) 60 (53; 70)

Household income*

< 6MW*** 420 (71.79) 62 (54; 71) 0.004

≥ 6MW 165 (28.21) 58 (51; 68)

Parent’s education level – higher education

No 441 (70.11) 62 (54; 71) 0.009

Yes 188 (29.89) 59 (52; 68)

College location

Capital 431 (68.52) 60 (53; 70) 0.103

Elsewhere 198 (31.48) 63 (54; 70)

Course year

Freshmen 85 (13.51) 63 (55; 75) 0.173

1st and 2nd year 260 (41.34) 61 (53; 69)

≥ 3rd year 284 (45.15) 60 (53; 70)

University

Public 109 (17.33) 56 (48; 63) < 0.001

Private 520 (82.67) 62 (54; 71)

BMI real and perception****

No-obesity 208 (33.07) 64 (55; 72) 0.001

No-obesity see larger 377 (59.94) 60 (53; 69)

W/ obesity 7 (1.11) 61 (48; 66)

W/ obesity see larger 37 (5.88) 54 (46; 61)
* Differences in total N due to missing values. ** Mann Whitney test (2 categories) and Kruskal-Wallis (three or more categories). 
*** Minimum wages (US$152.26). **** Individuals with obesity with perception of BMI higher than real, differ from two 
categories of no-obese (those who perceive and those who do not perceive BMI larger than real).

Source: Authors.
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the AFAT medians according to the nutritional 
status and being or not with obesity and perceive 
themselves to be larger than they really were.

Most of the participants studied in private 
schools (82.7%), in the capital of São Paulo state 
(68.5%), and were at the second semester or lat-
er (45.1%). There was a difference in the AFAT 
score according to the type of university (p < 
0.001), without difference for students from the 
capital or not (p = 0.104), course year (p = 0.170) 
and between freshmen and seniors (p = 0.06) – 
data not shown. 

The linear regression with multiple hierar-
chical model indicated that male individuals and 
age > 25 years, those with household income be-
low six MW, attending college outside the capital 

and at a private institution had higher scores in 
total AFAT. In turn, students with obesity who 
perceived their bodies to be larger than actual, 
attending the third to the fifth year of the course, 
had lower scores (Table 3). 

The linear regression to “Social and character 
disparagement” subscale pointed that there was 
a difference in relation to sex, age and income, 
and being with obesity and perceiving oneself as 
being over the real BMI (Table 4).

The analysis of linear regression for “Physical 
and romantic unattractiveness” subscale, indicat-
ed difference in relation to sex and age, and had 
lower scores for students with obesity and who 
perceived their body larger than the real one, and 
higher scores for private institutions (Table 5).

Table 2. Antifat Attitudes Test (AFAT) median scores according to nutritional status, body image perception and 
satisfaction of Dietetic major students in São Paulo – Brazil (n = 629). 

Variable n (%) AFAT median p*

BMI

median (IQ 25-75) 22; 31 (20.37; 25.15) --

Underweight 44 (7.00) 64 (53; 78) 0.006

Normal 418 (66.45) 62 (54; 70)

Overweight 123 (19.55) 60 (53; 69)

Obesity 44 (7.00) 55 (47; 63)

Obesity

No 585 (93.00) 62 (54; 70) 0.001

Yes 44 (7.00) 55 (47; 63)

Body perception

median (IQ 25-75) 1 (0; 2) --

As it is 124 (19.71) 62 (53; 72)

0.052
Perceive smaller 1 91 (14.47) 65 (56; 72)

Perceive larger 2 287 (45.63) 60 (53; 68)

Perceive much larger 3 127 (20.19) 60 (52; 71)

Perceive BMI higher than real

No 215 (34.18) 64 (55; 72) 0.009

Yes 414 (65.82) 60 (53; 68)

Body satisfaction

median (IQ 25-75) 1 (0; 3) --

Yes 85 (13.51) 63 (55; 70)
0.750Desire larger4 129 (20.51) 61 (53; 72)

Desire smaller5 253 (40.22) 62 (54; 69)

Desire much smaller6 162 (25.76) 60 (52; 70)

Dissatisfaction with high BMI

No 214 (34.02) 62 (53; 72) 0.413

Yes 415 (65.98) 61 (53; 69)
* Mann Whitney test (two categories) and Kruskal-Wallis (three or more categories). 1 Difference between actual and perceived 
figure was -1 to -4 points. 2 Difference between actual and perceived figure of 1 to 2 points. 3 Difference between actual and 
perceived figure of 3 to 7 points. 4 Dissatisfaction with a desire of a larger silhouette of -1 to -5 points. 5 Dissatisfaction with a 
desire of a smaller silhouette of 1 to 2 points. 6 Dissatisfaction with a desire of a smaller silhouette of 3 to 12 points.

Source: Authors. 
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 Finally, to “Weight control and guilt” sub-
scale, different scores were observed for sex and 
age; they were also higher for students with 
household income below six MW, attending col-
lege outside the capital, and private institutions; 
lower scores were found as the student advanced 
in the course; and again with lower scores for 
students with obesity who perceived their bodies 
larger than actual (Table 6).

Discussion

It was found a considerable proportion having 
negative attitudes that should be interpreted as 
prejudice and stigma which could affect their fu-
ture professional practice.  Based on several find-
ings, some at-risk for prejudice, were identified 
– such as male sex and older age – which could 
help addressing educational strategies.  

Various studies used the AFAT in other 
countries30,34-39. The AFAT´s development study 

Table 3. Factors associated with the Antifat Attitude Test (AFAT)* score in a linear regression model for Dietetic 
major students in São Paulo – Brazil (n = 629). 

Variable
 Crude model

ß (IC 95%)
p

Adjusted model**
ß (IC 95%)

p

 Distal level

Sex

Female (ref.) -- -

Male 0.14 (0.08; 0.21) < 0.000 0.13 (0.06; 0.19) < 0.001

Age (years)

< 25 (ref.) -- - --

≥ 25 0.07 (0.03; 0.09) < 0.000 0.06 (0.03; 0.09) < 0.001

Household income

< 6MW*** (ref.) -- -- --

≥ 6MW -0.06 (-0.09; -0.02) 0.003 -0.05 (-0.09; -0.01) 0.006

Parent’s education level – higher education --

No (ref.) -- -- --

Yes (higher education) -0.05 (-0.09; -0.02) 0.002 --

 Intermediate level

BMI real and perception**** 10

No-obesity (ref.) -- -- --

No-obesity see larger -0.03 (-0.07; 0.00) 0.058 -0.03 (-0.06; -0.00) 0.084

W/ obesity -0.03 (-0.18; 0.12) 0.734 -0.07 (-0.22; 0.10) 0.481

W/ obesity see larger -0.13 (-0.20; -0.06) < 0.000 -0.15 (-0.22; -0.08) < 0.001

Proximal level

College location

Capital (ref.) -- -- --

Elsewhere 0.02 (-0.01; 0.06) 0.148 0.03 (-0.001; 0.07) 0.046

Course year

Freshmen (ref.) --

1st and 2nd year -0.04 (-0.09; 0.00) 0.070 -0.04 (-0.09; 0.01) 0.084

≥ 3rd year -0.05 (-0.10; 0.00) 0.051 -0.05 (-0.10; -0.02) 0.041

University 

Public (ref.) --

Private 0.10 (0.06; 0.14) < 0.000 0.08 (0.04; 0.12) <0.001
ß = coefficient of linear regression (mean difference between the evaluated category and the reference category); ref. = reference 
category for comparison. * AFAT in logarithmic scale (best fit), hierarchical linear regression modeling (adjusted R2 = 11%). ** 
The regression coefficients were adjusted for the variables within the hierarchical level itself and also for the higher-level variables 
that remained in the model. *** Minimum wages (US$152.26). **** Individuals with obesity with perception of BMI higher than 
real, differ from two categories of no-obese (those who perceive and those who do not perceive BMI larger than real).

Source: Authors.
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applied a 47 statements scale in American col-
lege students30 and later in physical education 
undergraduate students and physical trainers34. 
However, the first study utilized a 47-item AFAT 
and a scoring system different from later stud-
ies with undergraduate students that used 34 
items35,36. Other studies also utilized the 34-item 
AFAT37,38, while other study with a sample of 
nurses used only the “Weight control” subscale39. 
Thus, diverse ways of assessing scores have been 
observed, which does not allow adequate com-
parisons. Therefore, considering the existing data 
about the AFAT, it is not possible to state that 
there is a general difference between American 
and Brazilian students, or between students of 
diverse courses and nutrition – which would re-
quire a larger number of studies with different 
places and populations.

However, other studies – using different scales 
– with nutrition undergraduates found that they 
held more anti-fat attitudes8, or that they may 
have the same negative attitudes as other areas6. 
Anyway, various studies point to the existence of 
negative attitudes among nutrition students7-10 
and dietitians4,6,10,12,40,41 toward individuals with 
obesity. One of these studies did not find differ-
ence in negative attitudes between dietitians and 
nutrition students10. 

On the other hand, neutral or positive at-
titudes of dietitians toward individuals with 
overweight were also found11,42. A review about 
weight-related stigma by dietitians showed that 
six out of eight studies pointed to the stigma ex-
pressed by these professionals – focused on in-
ternal causes rather than genetics or biology as 
causes of obesity4. That is, overweight is seen as a 

Table 4. Factors associated with the Antifat Attitude Test (AFAT)* “social/character disparagement” dimension 
score in a linear regression model for Dietetic major students in São Paulo – Brazil (n = 629). 

Variable
Crude model 

ß (IC 95%)
p

Adjusted 
model**

ß (IC 95%)
p

Distal level

Sex

Female (ref.) -- - -- -

Male 0.13 (0.06; 0.19) < 0.001 0.12 (0.05; 0.18) < 0.001

Age (years)

< 25 (ref.) -- -- -- -

≥ 25 0.06 (0.03; 0.09) < 0.001 0.06 (0.03; 0.09) < 0.001

Household income

< 6MW*** (ref.) -- - -- -

≥ 6MW -0.05 (-0.08; -0.01) 0.012 -0.04 (-0.08; -0.01) 0.020

NS/NR -0.05 (-0.07; 0.06) 0.873 -0.01 (-0.07; 0.05) 0.848

Intermediate level

BMI real and perception****

No-obesity (ref.) -- -- --

No-obesity see larger -0.03 (-0.06; 0.01) 0.093 -0.03 (-0.06; 0.01) 0.133

W/ obesity -0.03 (-0.19; 0.12) 0.669 -0.07 (-0.23; 0.07) 0.327

W/ obesity see larger -0.08 (-0.16; -0.01) 0.023 -0.09 (-0.17; -0.02) 0.008

Proximal level 

University

Public (ref.) -- - -- -

Private 0.05 (0.01; 0.09) 0.021 -- -
ß = coefficient of linear regression (mean difference between the evaluated category and the reference category); ref. = reference 
category for comparison. * AFAT in logarithmic scale (best fit), hierarchical linear regression modeling (adjusted R2 = 5,6%). ** The 
regression coefficients were adjusted for the variables within the hierarchical level itself and also for the higher-level variables that 
remained in the model. *** Minimum wages (US$152.26). **** Individuals with obesity with perception of BMI higher than real, 
differ from two categories of no-obese (those who perceive and those who do not perceive BMI higher than real).

Source: Authors.
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Table 5. Factors associated with the Antifat Attitude Test (AFAT)* “physical and romantic attractiveness” 
dimension score in a linear regression model for Dietetic major students in São Paulo – Brazil (n = 629). 

Variable
Crude model 

ß (IC 95%)
p

Adjusted 
model**

ß (IC 95%)
p

Distal level

Sex

Female (ref.) -- - --

Male 0.15 (0.07; 0.23) < 0.001 0.14 (0.06; 0.22) < 0.001

Age (years)

< 25 (ref.) -- - -- -

≥ 25 0.07 (0.04; 0.12) < 0.001 0.07 (0.03; 0.11) < 0.001

Household income

< 6MW*** (ref.) -- - -- -

≥ 6MW -1.66 (-2.71; -0.62) 0.002 --

Intermediate level

BMI real and perception****

No-obesity (ref.) -- - -- --

No-obesity see larger -0.03 (-0.07; 0.01) 0.167 -0.02 (-0.07; 0.02) 0.268

W/ obesity -0.10 (-0.29; 0.09) 0.302 -0.15 (-0.34; 0.04) 0.126

W/ obesity see larger -0.13 (-0.22; -0.04) 0.006 -0.13 (-0.22; -0.05) 0.003

Proximal level

College location

Capital (ref.) -- - -- -

Elsewhere 0.03 (-0.01; 0.07) 0.189 0.04 (-0.01; 0.08) 0.085

Course year

Freshman (ref.) -- - -- -

1st and 2nd year -0.04 (-0.10; -0.02) 0.233 --

≥ 3rd year -0.03 (-0.09; -0.03) 0.352 --

University

Public (ref.) -- - -- -

Private 0.06 (0.01; 0.12) 0.017 0.06 (0.01; 0.11) 0.031
ß = coefficient of linear regression (mean difference between the evaluated category and the reference category); ref. = reference 
category for comparison. * AFAT in logarithmic scale (best fit), hierarchical linear regression modeling (adjusted R2 = 6,0%). ** 
The regression coefficients were adjusted for the variables within the hierarchical level itself and also for the higher-level variables 
that remained in the model. *** Minimum wages (US$152.26). **** Individuals with obesity with perception of BMI larger than 
real, differ from two categories of no-obese (those who perceive and those who do not perceive BMI higher than real).

Source: Authors.

malleable condition and individuals with obesity 
are responsible for it. 

In the present study, the AFAT scores were 
higher for male students, pointing to more neg-
ative attitudes. Other studies also found that 
the AFAT total score was higher for men, with 
difference for the “Social and character dispar-
agement”30; for “Physical and romantic unat-
tractiveness”34 and for all subscales35. Although 
the number of men was small, the finding of 
more negative attitudes among this population is 

noteworthy, which suggests the need for clarify-
ing this relation in assessments that include an 
equivalent number of men in the sample. The 
influence of sex was not assessed in other studies 
that were carried out with dietitians and nutri-
tion student6,7,10,11,43,44; except one, but which did 
not find significance8. 

Lewis et al. point out that studies that found 
more negative attitudes among female used as-
sessment scales that prioritized the participant’s 
concern with his/her excess of weight, which is 
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Table 6. Factors associated with the Antifat Attitude Test (AFAT)* “weight control/blame” dimension score in a 
linear regression model for Dietetic major students in São Paulo – Brazil (n = 629). 

Variable
Crude model 

ß (IC 95%)
p

Adjusted 
model**

ß (IC 95%)
p

Distal level

Sex

Female (ref) -- - -- -

Male 3.16 (1.32; 4.99) 0.001 2.86 (1.03; 4.69) 0.002

Age (years)

< 25 (ref.) -- - -- -

≥ 25 1.33 (0.41; 2.24) 0.004 1.21 (0.31; 2.11) 0.009

Household income

< 6MW*** (ref.) -- - -- -

≥ 6MW -1.66 (2.71; -0.62) 0.002 -1.56 (-2.60; -0.53) 0.003

Intermediate level

BMI real and perception****

No-obesity (ref.) -- - -- -

No-obesity see larger -0.87 (-1.85; 0.11) 0.081 -0.81 (-1.78; 0.17) 0.104

W/ obesity 0.54 (-3.83; 4.91) 0.809 -0.43 (-4.75; 3.89) 0.844

W/ obesity see larger -3.59 (-5.62; -1.56) 0.001 -3.97 (-5.97; -1.95) < 0.001

Proximal level

College location

Capital (ref.) -- - -- -

Elsewhere 0.92 (-0.07; 1.89) 0.068 1.09 (0.14; 2.04) 0.024

University

Public (ref.) -- - -- -

Private 3.48 (2,30; 4,65) < 0.001 2.90 (1.69; 4.11) < 0.001

Course year

Freshman (ref.) -- - -- -

1st and 2nd year -1.79 (-3.21; -0.36) 0.014 -1.69 (-3.05; -0.33) 0.015

≥ 3rd year -2.08 (-3.50; -0.67) 0.004 -1.96 (-3.32; -0.60) 0.005
ß = coefficient of linear regression (mean difference between the evaluated category and the reference category); ref = reference 
category for comparison. * AFAT in logarithmic scale (best fit), hierarchical linear regression modeling (adjusted R2 = 10,5%). ** 
The regression coefficients were adjusted for the variables within the hierarchical level itself and also for the higher-level variables 
that remained in the model. *** Minimum wages (US$152.26). **** Individuals with obesity with perception of BMI larger than 
real, differ from two categories of no-obese (those who perceive and those who do not perceive BMI higher than real). 

Source: Authors.

more frequently found in women30. Thus, assess-
ing the respondents’ satisfaction with their own 
body may be important. 

In the present study, the body image was as-
sessed to determine whether (besides the nutri-
tional status itself) it was associated with or had 
an influence on the attitudes toward individuals 
with obesity. The high frequency found of altered 
perception and dissatisfaction corroborate the 
results of previous studies with Brazilian under-
graduates45,46. A higher degree of misperception 
was found in women, as well as body dissatisfac-
tion, and women with overweight and obesity ex-

hibited more misperception compared to women 
with underweight. In any case, body dissatisfac-
tion did not influence the presence of negative 
attitudes in the regression analysis with AFAT 
total and subscales scores, but the perception of 
having a BMI higher than the actual one. 

The multiple regression analyses indicat-
ed that for AFAT total and three subscales, the 
scores were lower for the ones with obesity and 
who perceived their bodies larger than actual. 
Schwartz et al. found that all weight and nutri-
tional status groups exhibited negative attitudes 
toward individuals with obesity but those with 
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higher BMI exhibited less prejudice47. This sug-
gests that people who experienced a situation of 
being with obesity think of these issues different-
ly. Other previous studies using the AFAT did not 
find a relationship between the BMI and the total 
score30,35 and a low correlation between the BMI 
and the “Physical and romantic unattractiveness” 
and “Weight control and blame” subscales36. 

Using distinct scales, other studies with di-
etitians and nutrition students found a weak and 
negative relation with BMI10 or absence of rela-
tionship between BMI and anti-fat attitudes6,8. 
Jung et al. stated that the professional’s own 
weight can make a difference4, but in the present 
study the difference between the AFAT medians 
for nutritional status was maintained in the re-
gression analysis, and there was no relationship 
with body dissatisfaction, only fewer negative at-
titudes among those who, in terms of perception, 
had a BMI of obesity and perceived themselves to 
be larger than  actual.    

Regarding age and course year, the studies 
that used the AFAT did not assess their relation-
ship with the presence of anti-fat attitudes. But 
Swift et al.  found that age contributed to explain 
less than 2% of variability of prejudice toward 
obesity, and it was found less prejudice in the 
students at the last year of the course compared 
with the first one8.

Decreasing scores for total AFAT as the school 
year advances is somehow expected. As students 
advance in the nutrition course, their under-
standing about the complexity of the obesity eti-
ology increases, and they are introduced to more 
humanized management strategies. But some 
studies did not find difference in age and more 
experienced individuals4 and it is worrisome to 
note that studies conducted with dietitians also 
found prejudice and negative attitudes25. Such re-
sults bring to light the question whether courses 
are providing the necessary approaches to reduce 
weight bias. 

With regard to the “Social and character dis-
paragement” and “Physical and romantic un-
attractiveness” subscales, the analyses indicated 
that older individuals and men exhibited more 
negative attitudes, and that heavier individuals 
held fewer negative attitudes. Finally, the “Weight 
control and blame” subscale presented higher 
scores for private universities and the male sex.

With respect to the male sex, we can specu-
late that the higher scores for “Physical and ro-
mantic unattractiveness” and “Weight control 
and blame” indicate that men tend to value looks 
more in relationships and blame individuals with 

obesity more for their condition – a fact that de-
serves more investigation. The relation with uni-
versity indicates that students differ in attributing 
to the individual the responsibility, a view that 
may be based on possible differences in the un-
dergraduate curriculum content48. In Brazil, the 
fact that in public universities the entrance exams 
are much more difficult makes that they often re-
ceive individuals who studied in better schools, 
whose parents have a college degree, and who do 
not work during the course, thus having full time 
to devote to academic activities. Furthermore, 
public universities in Brazil usually offer more 
hours of disciplines – which may contribute to 
a more comprehensive and in-depth education 
on the causes of obesity. The differences found 
with respect to household occupational income, 
university location and the parent’s educational 
level also account for such differences in the Bra-
zilian undergraduates’ profile: we have more pri-
vate colleges and universities, with differentiated 
teaching quality and student’s profile.

Overall, the subscale scores indicated a cor-
relation with the sample characteristics, in a sim-
ilar manner to what occurred with total AFAT, 
except for the course year, which influenced 
only the total score and the “Weight control and 
blame”; and university did not just influence the 
“Physical and romantic attractiveness” subscale. 

As limitations of the study, we highlight that: 
1) it should be considered that the attitudes as-
sessed in this work were the explicit ones, with 
limited assessment since they are consciously 
reported and subject to the desire of social ac-
ceptance and depend on self-reporting (which 
requires to be conscious of negative attitudes). 
This way, individuals may not report accurately 
the negative attitudes toward a group if they think 
that it is not appropriate to do so. Thus, the results 
of this study should be interpreted in the light of 
use of one scale, which always limit the responses 
to the context and the response options offered, 
and which assessed explicit attitudes. 2) The 
small number of men should also be considered 
as a limitation (but it is a characteristic of under-
graduate nutrition courses); and 3) a non-proba-
bilistic sample. On the other hand, we highlight as 
strengths of the study that, first of all, as far as we 
know, this is the first study that investigated nega-
tive attitudes toward obesity among nutrition un-
dergraduates in Brazil using the AFAT – a specific 
tool adapted for Brazilian-Portuguese. Moreover, 
1) implicit attitudes could have a less biased and 
more comprehensive assessment as they access 
unconscious attitudes by means of automatic 
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mental associations. Teachman and Brownell49 
assessed anti-fat attitudes of health professionals 
in both ways and found that the results of the im-
plicit and explicit assessments were divergent in 
the sample regarding the stereotypes of thin and 
fat people. 2) the study brings the data, perhaps 
unprecedented (to be better explored) of differ-
ences in anti-fat attitudes of male students in the 
graduation in nutrition; and 3) worked within a 
broader study (NutriHS), with a large group of 
students and with adequate effect and high power 
of the test for the sample.

The findings of negative attitudes among 
these students are similar to others in diverse 
countries. Considering the high prevalence of 
obesity and the presence of anti-fat attitudes 
among students and health professionals toward 
obesity and individuals with obesity, the theme 
of this study is of vital importance for Public 
Health, considering that these attitudes jeopar-
dize the work efforts in treating obesity16,50.  The 
presence and perception of negative attitudes 
related to weight increase the likelihood of ad-
herence to unhealthy and disordered eating be-
haviors – such as eating too much, poor physical 
activity, and difficulties in reducing weight and 
maintaining reduced weight and the stigma im-
perils healthcare and patients feel disrespected 
and poorly cared27,50-55.

Also, it is known the deleterious effects of 
weight bias among health professionals, which 
include less patient-centered communication, 
less time spent in contact with patients, and less 
information provided27. The problem of weight 
bias held by health professionals is so important 
that several studies have discussed educational 
interventions in an attempt to reduce it. Up to 
now, there has been no approach that proved 
to be effective in reducing weight bias among 
healthcare students and practitioners56. An issue 
to be considered is that health students and pro-
fessionals live in a prejudice-laden society, and to 
change this, systemic social norms are necessary. 

Information on genetic, environmental and 
social causes of obesity – as well as their interac-
tions – should be presented convincingly during 
these professionals’ training course along with 
the causes and treatments of obesity4,57. Working 
on changing beliefs alone has not been fully effec-
tive, but working on social consensus and norms 
appears to be promising, in addition to the need 
to consider additional psychological mechanisms 
that underpin the prejudice58,59. 

Health professionals must be aware of their 
own attitudes and behaviors toward individuals af-

fected by obesity and how much such negative ste-
reotypes may impact care and engagement. If di-
etitians believe that their patients do not have the 
motivation and are responsible for their condition, 
it will be difficult to plan strategies to provide ade-
quate support and counseling in treating obesity4.

As undergraduates are still learning previous 
education may be valuable in reducing weight 
bias; therefore, even a curriculum review should 
be considered in order to optimize the quality of 
care27, considering that current training fails in 
approaching the obesity stigma60. 

Education on weight stigma should include 
the discussion that care does not include techni-
cal and theoretical skills only but also empathy, 
adequate communication and compassion4,35,36. 
Future research studies should assess represen-
tative groups of dietitians, comparing different 
contexts relating to age, nutritional status, pro-
fessional education and experience. 

Conclusion

Nutrition undergraduates in São Paulo – Brazil 
have negative attitudes toward obesity and indi-
viduals affected by obesity, which can be under-
stood as prejudice and stigma. 

For the AFAT total score, men and older 
students exhibited more negative attitudes, and 
those who perceived themselves to be above the 
actual BMI, with higher household income, and 
studying in more advanced college years, exhibit-
ed fewer negative attitudes. 

Male and older students had a higher score 
for the “Social and character disparagement” 
subscale, and a lower score was achieved by those 
affected with obesity, who perceived to be above 
actual BMI, and with higher income. Similarly, 
male and older students exhibited a more stig-
matized view to “Physical and romantic unat-
tractiveness”, as well as those from private in-
stitutions; and a less stigmatized view by those 
affected by obesity and who perceived their body 
greater than it actually was. Male and older stu-
dents also exhibited more negative attitudes for 
“Weight control and blame”, added to the ones 
from colleges located outside the capital, and pri-
vate institutions; lower scores were obtained by 
students in more advanced years in the course, 
with higher income and those with obesity who 
perceived to be above actual BMI.  

The results raise the need for education on 
obesity stigma in undergraduate courses of nu-
trition in Brazil – as well as in other countries. 
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