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Abstract — Background: Physical exercise may contribute to changes in eating behavior. Aims: to investigate eating 
behavior and reported energy intake in physically active individuals. Methods: Thirty-nine healthy adults of both sexes, 
who were involved in physical fitness training, were enrolled to participate in the study. A food diary and the TFEQ-21 
was used for energy intake measurement and eating behaviors identification. Results: All participants showed acceptable 
levels of all evaluated behaviors: Cognitive restraint (46.58 ± 16.4 and 49.5 ± 20.0), Emotional eating (8.12 ± 12.5 and 
40.8 ± 26.7), and Uncontrolled eating (21.6 ± 15.1 and 35.6 ± 20.9) in men and women, respectively. Uncontrolled 
eating was associated with increased carbohydate intake for women, and fat-free mass content was associated with less 
Emotional eating only in men. There were no differences in energy and macronutrient consumption between training 
and non-training days. Conclusion: Regular physical exercise is associate to better eating behaviors, but women may 
find it harder to maintain or lose weight due to higher levels of emotional eating.
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Background

Eating behavior (EB) is defined as every practice related to 
food: its selection, acquisition, preservation, preparation, 
and intake1. Several factors influence EB: physiological fac-
tors, such as hunger and satiety sensations, and emotional 
states, such as cognition and social behavior2. Thus, the food 
choices of each individual are determined by a combination 
of these factors3.

The alarming increase in obesity incidence and prevalence 
is due, at least in part, to the highly obesogenic environment 
we face in society4. Conversely, because of the current social 
perception of beauty, many people are continuously trying to 
lose weight.

EB can be distinguished by three different behaviors: 
cognitive restraint (CR), characterized by several dietary 
prohibitions and restrictions usually associated with losing 
weight desire2,5; uncontrolled eating (UE), described as the 
loss of self-control when the individual is exposed to diverse 

non-healthy food6; and emotional eating (EE), which is directly 
related to mood and stress levels7. These behaviors present 
their own etiology and are derived from theories such as ex-
ternality theory, psychosomatic theory and restraint theory8.

All these behaviors are components of EB, however, success 
in body weight maintenance might be related to an imbalance 
in these behaviors9,10, which also appear to be influenced 
by components such as sex and obesity severity11. Lifestyle 
counseling for weight loss can contribute to changes in these 
behaviors and weight maintenance12.

In the search for a healthier lifestyle, physical exercise is 
an important ally: as well as the metabolic effects, exercise 
can also contribute to behavioral changes that, in turn, result 
in better eating habits13. Also, is well established that lifestyle 
changes promote health benefits, such as reductions in total 
cholesterol, LDL lipoprotein fraction, blood pressure, and 
glucose maintenance14.

A simple question, widely discussed in the scientific lit-
erature, but so-far proved difficult to answer is: Can physical 
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exercise alone lead to significant reductions in body weight? In a 
meta-analysis study, Johns et al.15 concluded that physical exer-
cise alone is of low effectiveness in weight reduction, whereas, 
in the long term, the best-described intervention comprises both 
physical exercise practice and dietary control. In 2010, Sweet 
et al.16 suggested that interventions that do not propose changes 
in eating habits are ineffective for weight loss, and increased 
energy intake in workout days might be a compensatory effect 
due the elevated energy expenditure.

Therefore, it is clear that food choices are regulated by 
several factors and daily physical exercise might be an impor-
tant contributing factor. It is believed that people engaged in 
regular physical exercise practices have more favorable EB 
and healthier habits, which lead to reductions in food intake 
and better body weight control. Thus, the aim of this study was 
to evaluate the EB components (cognitive restraint, emotional 
eating, and Uncontrolled eating) and food intake of physical 
exercise practitioners to verify if there is a compensatory food 
intake on training days compared to non-training days.

Methods

This study was approved by the Ethics Committee for Human 
Beings of the Federal University of São Paulo (UNIFESP), 
under number 0155/11. All participants signed an informed 
consent form.

The sample consisted of 39 individuals of both sexes, aged 
from 21 to 59 years. All participants were healthy, with no 
abnormalities shown in clinical parameters or in electrocar-
diograms at rest and effort. The subjects had no current or past 
cardiovascular, respiratory, neurological or psychiatric disease 
and had all undertaken physical training in the last six months. 
The participants were committed to training under the supervi-
sion of researchers for one year, three times a week, and each 
training session lasting an hour.

Physical exercise training

The physical exercise training was perfomed at the Centro de 
Estudos em Psicobiologia e Exercício (CEPE-UNIFESP). The 
climate of the training room was standardized throughout the 
whole training session. Aerobic training was performed on a 
treadmill (Life Fitness® 9500; Schiller Park, United States), 
continuously, with each session varying from 30 to 50 minutes. 
The intensity of training corresponded to the ventilatory thresh-
old 1 (VT-1), determined by an incremental testing protocol 
with speed and 1% of inclination increments each minute until 
maximum voluntary exhaustion17. The test was performed every 
three months from the start of the training sessions.

In resistance training, the following physical exercises were 
performed: chest press, leg press, lat machine, leg curl, shoulder 
press, leg extension, arm extension, arm curl, and abdominal 
crunch (Selection, Technogym®, Italy). The subjects were in-
structed to perform the exercises, alternating each segment18. 
The intensity of exercise was defined from the loads obtained 

in a multiple repetitions test, using a pre-defined number of 
repetitions19. Training intensity was made up of 75% of one 
maximum repetition18. The resistance training was designed to 
have five distinct phases, with number of sets varying between 
two (phase 1) and four (phase 5), repetitions totaling from 
10–12 (phase 1) down to 6–8 (phase 5), and with rest intervals 
between 60 and 90 seconds.

Eating behavior assessment

The Three-Factor Eating Questionnaire R21 (TFEQ-R21) was 
used to EB evaluations20. The Three-Factor Eating Questionnaire 
(TFEQ) was first used in 1985 to determine different types of 
EBs, and comprised 51 items22. This was later simplified in an 
18-question version23 and finally, in 2005, was expanded to 
21 questions24. In 2011, the questionnaire was translated into 
Portuguese and validated in adult women20. The three types of 
behavior evaluated were Cognitive restraint, Emotional eating, 
and Uncontrolled eating. The Cognitive restraint scale includes 
six items and measures the avoidance of certain items and 
control of food intake to influence body weight. The Emotional 
eating scale includes six items and measures the propensity to 
eat excessively in response to negative emotional states such as 
anxiety, depression and loneliness, and the Uncontrolled eating 
scale includes nine items and analyzes the tendency of individu-
als to lose control of food intake in response to the presence of 
hunger and external stimuli21.

Energy intake

Dietary intake was assessed by a three-day food diary. All food 
and beverage intake was recorded on a training session day, a 
non-training day and a weekend day. AvaNutri® software was 
used to calculate daily macronutrient intake.

Body composition assessment

Body composition assessment was performed by plethysmog-
raphy (Bod POD®, Life Measurement Inc., CA, USA), which 
consists of an electronic scale, a plethysmograph, a cylinder for 
calibration, and computer software.

Data analysis

First, data normality was tested by Shapiro-Wilk test. Student’s t 
test for an unpaired sample was used to compare anthropometric 
variables between sexes. One Way ANOVA with Tukey post hoc 
was performed for comparisons between EBs and sex. Pearson 
correlations were also performed between anthropometric, 
EB, and energy and macronutrient intake parameters. SPSS 
software was used for data analysis and statistical significance 
was defined as p < 0.05.
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Table 1. Age, anthropometric, and body composition parameters of physically active men and women.

Variables All participants 
(N = 39)

Women 
(N = 26)

Men 
(N = 13)

Age (years) 37.9±10.4 37.7±11.3 38.5±8.9
Body mass (kg) 69.4±14.5 63.8±11.7 80.8± 13.0
Height (m) 165.1±8.9 160.9± 6.9 173.7± 5.9
BMI (kg/m²) 25.3±4.0 24.6± 3.7 26.8± 4.3
Fat mass (kg) 21.3±8.7 23.1±8.1 17.6±9.0
Fat mass (%) 32.7±13.6 35.2±7.2 21.1± 8.3
Fat-free mass (kg) 48.7±12.5 41.6±7.1 63.0±7.4
Fat-free mass (%) 69.7±9.3 64.7±7.2 76.7±7.8

Variables presented in mean ± standard deviation. BMI, body mass index.
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Figure 1. Eating behaviors evaluated by TFEQ-21 in physically active men 
and women. Variables showed in mean ± standard deviation; Black bars, all 
participants; White bars, female participants; Gray bars, male participants. 
*Significant difference between men and women (ANOVA one way, post hoc 
Tukey; p < 0.05).

Results

Our sample consisted of 39 men and women with a mean age 
of 38 ± 10 years. Among these, 26 were women and 13 men, 
ranging in body mass index (BMI) classification between normal 
weight, overweight, and obese (Table 1). Our characterization 

Figure 1 shows the prevalence of each EB component among 
participants. Higher scores of UE were found among women 
(men, 21.6 ± 15.1; women, 35.6 ± 20.9; p < 0.05) and EE (men, 
8.12 ± 12.5; women, 40.8 ± 26.7; p < 0.05). No significant dif-
ference was found in CR behavior between sexes (men, 46.58 
± 16.4; women, 49.5 ± 20.0).

In this sample, there was no significant difference in energy 
and macronutrient consumption between the evaluated days 
(training day, non-training day, and weekend). When stratified 
by sex, still no significant difference is observed in energy and 
macronutrient intake between the different days in men and 
women. As expected, in the average of the three evaluated days, 
higher energy intake was observed in men (Table 2).

When analysed all participants, Pearson correlations showed 
a significant negative correlation between fat-free mass (kg) 
and EE (r: -0.514; p < 0.05) and a positive correlation between 
UE and percentage of carbohydrate intake (r: 0.488; p < 0.05). 

data depicts a normal weight population, with a tendency to 
overweight for females according to BMI classification and fat 
mass and a minor increase in BMI in male population with a 
normal range of fat mass. No significant differences were found 
between age, anthropometric, and body composition parameters 
measured (see Table 1).

For men, the only significant correlation was between UE and 
fat intake in the percentage of total kcal consumed (r:-0.566, 
p < 0.05). For women, a positive correlation was found between 
UE and the percentage of carbohydrate intake (r: 0.519, p < 0.05).

Discussion

The present study aimed to describe aspects related to EB 
and food intake in men and women regularly engaged in physi-
cal exercise. Our main finding was that physically active people 
show good control of their EB, with appropriate levels of all 
three types of assessed behaviors: CR, EE, and UE. Another 
important finding is that men and women demonstrate different 
EB patterns, and higher levels of EE in women is associated to 
enhanced intake of carbohydrates.

Our initial hypothesis was that individuals engaged in physical 
exercises have elevated levels of CR due to their constant search 
for the desired body weight. Among the analyzed behaviors, CR 
proved to be an important contributor factor to EB in this study, 
which confirms our hypothesis and highlights that this population 
have concerns about body weight maintenance. It is important 
to note that although TFEQ-R21 was initially developed for EB 
analysis of obese individuals, recent studies validated it also in 
normal weight populations22,25,26.

Every person presents the all the three behaviors evaluated 
by TFEQ-21, however, an excess of any of these behaviors may 
contribute to weight changes9. It is possible that the difference 
between success in body weight maintenance or not is in the 
imbalance between these behaviors10. We can speculate that the 
amount of physical exercise practiced in this study (three times a 
week, one hour duration) is effective in promoting healthier EB 
without causing excessive, usually unhealthy, concerns about 
body weight.
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Figure 2. Pearson correlations between eating behaviors components and parameters of body composition and macronutrient intake. (a, b) Significant correlations 
in all participants; (c) Significant correlation in male participants; (d) Significant correlation in women participants.
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Table 2. Energy and macronutrient intake in physically active men and women.

Variables Three days mean 
(Mean ± SD)

Training day 
(Mean ± SD)

Non-training day 
(Mean ± SD)

Weekend day 
(Mean ± SD)

All participants

Kcal 2003.8±736.7 2003.8±736.7 2009.7±523.7 2251.4±1016.8
Carbohydrates (%) 50.7±8.7 50.73±8.7 53.26±9.2 50.29±8.8
Proteins (%) 18.6±6.3 18.57±6.3 16.7±4.5 20.65±21.3
Lipids (%) 30.3±8.3 30.3±8.3 30.1±7.9 31.9±7.3

Women
Kcal 1884.9±530.1 1884.9±530.1 1967.1±463.5 1998.8±850.3
Carbohydrates (%) 51.2±9.0 51.25±8.9 51.5±9.6 49.7±7.6
Proteins (%) 17.3±6.6 17.2±6.6 16.8±4.9 17.3±4.5
Lipids (%) 30.7±7.7 30.73±7.7 31.38±7.9 32.9±6.5

Men
Kcal 2232.4±1012.7* 2232.5±1012.75 2102.0±648.6 2737.3±1163.5
Carbohydrates (%) 49.7±8.4 49.75±8.4 57.03±9.4 51.44±11.1
Proteins (%) 21.1±5.2 21.09±5.2 16.7±3.4 27.05±35.9
Lipids (%) 29.4±9.6 29.39±9.6 27.36±7.3 29.99±8.6

Variables presented in mean ± standard deviation. * Significant difference between men and women in the mean of three-day food diary (Student T test for unpaired 
sample; p < 0.05)
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In agreement with others studies27,28, in the present study 
women had higher scores of EE behavior compared to men. 
According to Gattellari and Huon28 and Krawczyk and Thompson29, 
women who adhere to dietary restrictions mainly have general 
concerns about their body image and the type of food they eat. 
The current literature suggests that inappropriate feeding practices 
to improve body composition are common in women30.

The higher scores of EE and UE support the theory that women 
have more difficulties in maintain body weight compared to men. 
Some individuals tend to use food to alleviate anxiety and depres-
sion, which results in excessive food intake31. In addition, women 
with eating disorders also use physical exercise as a compensatory 
factor for excessive eating, probably because of their behaviors 
of anxiety, depression, obsession, and perfectionism associated 
with a slimmer body32. However, there is no consensus about the 
mechanisms related to these attitudes. Some authors suggest a dif-
ficulty in distinguishing the feeling of hunger from physiological 
hunger with other behaviors that promote increased appetite33.

The relationship between negative emotional stimuli and in-
creased food consumption, especially of foods with high energy 
density, high fat and sugars, has been extensively studied34. A 
significant association between stress, emotional stimulation, and 
weight gain was previously described35. Our results suggest that 
there is a relationship between the UE behavior and carbohydrate 
consumption in women and an inverse relationship between this 
behavior and fat consumption in men. When compared between 
sexes, some aspects related to EE, consumption of sweets, and 
energy rich foods, the current literature shows conflicting results25. 
According to Elfhag et al.35 women tend to prefer sugar-rich foods, 
justifying psychological aspects and comfort feelings. Anxiety, 
one of the most common feelings in society, contributes signifi-
cantly to increased EE behavior. Reports show that around 50% 
of women have some type of eating disorder, which is mainly 
related to symptoms of anxiety36.

Despite not being our main objective, in this study the training 
did not modulate the food intake of individuals. Thus, there were 
no differences in total energy or macronutrients consumption on 
the different days. Several studies show that physical exercise 
is an essential component of a healthy lifestyle. However, it is 
known that it can lead to unhealthy behaviors and, sometimes, the 
development of eating disorders37,38 when done incorrectly and is 
associated to excessive worries about body image.

Although the main association between physical exercise 
and weight loss is related to the increased energy expenditure, 
several studies show that physical exercise or physical activity 
can significantly modulate the EB, feelings of hunger or satiety 
and energy consumption39,40. In 2012, Cormier et al.40, aiming to 
evaluate the effects of physical training on neuronal response to 
food intake and EB in obese individuals, failed to observe effects of 
exercise on appetite, hunger, and satiety feelings. However, these 
authors found an association between chronic physical exercise 
and reduced visual response to food in important brain regions.

No differences were found between energy and macronutrient 
consumption in the different evaluated days, which means that no 
compensation in energy intake happened on training days. The 
effects of physical exercise on food intake are still controversial. 
However, women seem to have greater variations in EB when 

compared to men. It was observed that acute physical exercise has 
no effect on energy consumption in men41, whereas, in women, 
there was an increase in energy intake42. In 2009, Hagobian et al.42 
observed higher levels of acylated ghrelin in women compared 
to men after moderate exercise, suggesting that exercise can 
modulate this hormone (hunger stimulator). Thus, women may 
have greater feelings of hunger after physical exercise.

Our findings suggest the existence of higher CR behavior 
rates in both sexes compared to the other behaviors evaluated. 
Also, our study population presents no large fluctuations in food 
consumption when analyzing non-training days and weekends, 
which is in agreement with the higher levels of CR behavior and 
success in maintaining body weight, considering that this is a 
normal weight population.

Although the neural and hormonal mechanisms related to 
hunger and satiety regulation are well described in the literature, 
the effects of physical exercise on the different types of EB is 
not so clear. Better understanding of these variables are needed 
for more accurate adjustments in clinical practice.

Importantly, this study presents a number of limitations: this 
is cross-sectional study with a small sample size; the evaluation 
of only one day of food for every situation (with training, with-
out training, and weekend), which does not always represent the 
habits in all individuals; and it was not possible to verify more 
sensitive markers related to hunger and satiety.

In summary, this study showed that people engaged in regular 
physical exercise have better control over EB, and that women 
are more influenced by emotional factors than men and, therefore, 
find it more difficult to maintain body weight. In addition, this 
study showed that there is no compensation in food consump-
tion due to the increased energy expenditure from exercise. This 
study highlights a common problem, frequently experienced 
in nutrition clinical practice, in which women experience great 
difficulty in body weight loss or maintenance. This difficulty is 
related to specific EBs and this should be considered when plan-
ning strategies for weight loss in this population.
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