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Abstract

Purpose This research has tested the association between anthropometric profile and eating behavior according to the practice
of physical activity in women with more than 24 months after bariatric surgery.

Methods It is a transversal study accomplished with 44 adult women, in which sociodemographic and anthropometric data
of eating behavior as well as physical activity practice have been collected.

Results The average of overweight loss was satisfactory (> 50%), the average of weight regain was of 16.4 +11.2%, being the
weight regain (kg) statistically lower in the physically active group (p =0.049). There had been predominance of emotional
eating in both groups (active p =0.025; inactive p =0.040); significant inverse correlation (= —0.286, IC —0.317; —0,005;
p=0.044) between food restriction behavior and weight regain (%) depending on postoperative period; and the time of
physical activity practice (min) has presented inverse correlation, statistically significant (= —0.311; IC —0.048;—0,001;
p=0.039) on the weight regain (%) independent of postoperative period.

Conclusions The physically active participants have presented the lowest weight regain and predominance of emotional eating
domain, evidencing the need to model eating behavior and to encourage the practice of physical activity in these patients.
Level lll Case-control analytic study.

Keywords Bariatric surgery - Obesity - Eating behavior - Physical activity - Three-factor eating questionnaire

Introduction

Obesity has been considered a worldwide health problem
[1]. In cases of severe obesity, in which conventional clinical
treatment was not efficient, bariatric surgery (BS) has been
indicated and has presented good results in weight loss and
co-morbidity control [2].
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A study with 40 participants collected physiological,
social and psychological data before and 6 months after
surgery (Roux-en-Y gastric bypass—RYGB—and Sleeve),
in addition to studying predictive factors of weight loss
after 18 years months. The authors conclude that a sub-
stantial part of the individual variation in weight loss was
explained by a combination of basic patient characteris-
tics, psychological profile and social conditions, as well
as physiological, psychological and behavioral responses
to surgery [3]). Other studies also suggest that the factors
associated with weight regain, in diverse postoperative
periods, were poor quality of diet and physical inactiv-
ity, behavioral components such as lack of professional
accompaniment during postoperative and physiological
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adaptations [4, 5]. Thus, for the maintenance of positive
results after BS, it seems to be indispensable to do altera-
tions in lifestyle, among which we may name eating behav-
ior and physical activity practice [6—8].

Eating behavior is one of the main determinants in
patient’s evolution after BS, considering that weight loss
is favored by eating choices and their qualities [6]. Such
aspects may vary according to the patient’s behavioral pro-
file. One of the ways to evaluate eating behavior is using
the Three-Factor Eating Questionnaire (TFEQ-21) [7].

TFEQ-21 has been used in studies to evaluate eating
behavior of bariatric patients [7, 9]. This instrument evalu-
ates eating behavior in its three dimensions: Emotional
Eating, related to the subject’s tendency to increase food
consumption facing challenging or stressful situations;
Cognitive Restriction, which is defined by a set of rules
and food suppression developed by the subject to main-
tain their weight; and Uncontrolled Eating, characterized
by loss of control on the food’s caloric portion or quan-
tity [10]. Studies that proposed this instrument’s usage
in bariatric patients have been demonstrating predomi-
nance on eating restriction behavior in the first 2 years
after surgery intervention due to the induction to reducing
the caloric intake occurring in this procedure, and those
patients fear regaining the already lost weight [11, 12].
However, 2 years after surgery patients may present eating
profile associated with emotional eating or uncontrolled
eating, which may be associated with lower weight loss
in a long term [13]. Nevertheless, studies that analyzed
eating behavior of patients undergone bariatric surgery are
still scarce, especially ones comparing different surgical
techniques. For example, studies that correlated physical
activity practice with the eating behavior profile after bari-
atric surgery were not found.

Another important issue to be observed after surgery is
the physical activity practice, which has been difficult to
adhere to after BS [14]. In bariatric patients, physical activ-
ity has been associated with the reduction to cardiometabolic
risk, inflammation, insulin resistance, and endothelial dys-
function in postoperative time [15]. Besides, it influences
positively weight loss; whereas, physically active subjects
who practice moderate or vigorous intensity physical activ-
ity present inferior BMI (Body Mass Index) and current
weight to those physically inactive, as well as lower weight
regain [8].

Therefore, it was this study’s intention to analyze the
association between anthropometric profile and eating
behavior with physical activity practice in patients who
underwent bariatric surgery for more than 2 years. It is
hoped that, based on these data, it will be possible to infer
future interventions to guide patients in lifestyle change
strategies.
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Methods
Patients and study protocol

This is a cross-sectional, descriptive and analytic study with
a non-probability convenience sampling reaching 44 women,
from 18 to 59 years of age, after bariatric surgery (Sleeve,
n=14; or RYGB, n=30) techniques with a postoperative
time of 24 months or more. Participants were reached by
an extension project, linked to a public university in Belém,
Brazil, which accomplishes the nutritional monitoring of
patients undergoing bariatric surgery. This research was
approved by the Ethics and Research Committee from the
Health Science Institute/Federal University of Pard (num-
ber 2.170.863), fulfilling legal requirements of Resolutions
510/2016 and 466/12 of the Health National Counsel as
well as all patients have signed Informed Consent. Excluded
from the research were male patients; patients who have got
pregnant after surgery; patients who have used any medicine
that could mistake the anthropometric data interpretation;
patients who had bariatric surgery through other surgical
techniques; presence of psychiatric disorders; patients who
did not live in Belém and, therefore, could not move into
town; and those who refused to participate and to sign the
Informed Consent. The project followed 92 patients, of
which only 44 were eligible according to the criteria.

Data collection

Data collection was accomplished between June 2018 and
June 2019, through interviews with patients at the previ-
ously scheduled nutritional consultations, where information
was obtained on the sociodemographic characteristics (sex,
age, marital status, income and schooling), anthropometri-
cal (current weight, stature, lower stable weight achieved
after surgery and BMI calculation), physical activity level
of classification; and analysis of eating behavior through
Three-Factor Eating Questionnaire (TFEQ-21).

Anthropometry

As of anthropometrical data, weight and stature were gauged
according to the criteria proposed by Lohman, Roche and
Martorell [16]. It was used a platform-type scale with a
capacity of 200 kg and a precision of 100 g with a cou-
pled stadiometer of 200 cm, with a precision of 1 cm. Body
weight was gauged with barefoot patient with as little cloth-
ing as possible. Stature was measured with the participant
in an upright position with arms relaxed at the side of the
body, feet together and gaze directed at the horizon. From
the weight and stature gauged, the BMI of the participants
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was calculated (BMI = Weight/Height?), obtaining the clas-
sification of nutritional status [1] that was registered in the
form. Ideal weight was calculated from the Metropolitan
Life Foundation Table—1983 (Ideal weight =25 x height?),
as it is suggested by the Brazilian Counsel of Bariatric Sur-
gery elaborated by the Brazilian Society of Bariatric and
Metabolic Surgery [17]. To evaluate the percentage of excess
weight lost (%EWL) after surgery, this following formula
was used: XEWL = Weight loss in postoperative time X 100/
Initial weight preoperative time — Ideal weight. The weight
regain percentage (%WR) was estimated by calculating the
weight gain percentage relative to the lowest weight achieved
in postoperative time (Current weight-lower weight), con-
sidering significant weight regain when %WR is greater than
or equal to 15% [18].

Physical activity

Practicing physical activity in free time was classified
through the physical activity practice questionnaire adopted
by the Ministry of Health on Risk Factors Surveillance Sur-
vey and Protection for Chronic Non-Transmissible Diseases
by Telephone Survey [19]. It has been considered physically
active in free time those participants who practiced 150-min
physical activity per week at least [1].

Eating behavior

To evaluate eating behavior, the Three-Factor Eating Ques-
tionnaire (TFEQ) was used. TFEQ evaluates through 21 Lik-
ert scale questions of four options: 1—totally false; 2—false
most of the time; 3—true most of the time; and 4—totally
true. These scores are added to the emotional eating and cog-
nitive restriction categories and the following mathematical
operation is made: score = [(sum’s total score—6)/18] % 100.
To the uncontrolled eating category and the following
mathematical operation is made: score =[(sum’s total
score—9)/27]x 100. This score may vary from 0 to 100; thus,
it means that the behavioral pattern is more present when
the score is higher in the subject’s repertoire. In the present
study, we used an adapted version of TFEQ, translated and
authenticated to Brazil [10].

Statistical analysis

The Kolmogorov—Smirnov test for normality was applied
to statistical analysis to be able to verify sample distribu-
tion, which did not have a normal distribution. Therefore,
non-parametric tests were used for statistical analysis.
The descriptive results were expressed in frequency or
mean + standard deviation. Mann—Whitney test was applied
to evaluate the difference between anthropometric data and
behavior domains according to the physical activity practice;

Kruskal-Wallis test was applied with the intent of compar-
ing eating behavior domains; and Spearman’s correlation
coefficient was applied to evaluate correlation between
anthropometric variables and eating behavior together with
weekly physical activity minutes, considering the level of
statistical significance of p <0.05. For tabulation and data
analysis, SPSS software version 21.0 was used.

Results

Sociodemographic data and participants’ surgery
time data

No statistically significant difference was observed in rela-
tion to the surgical technique performed in terms of sociode-
mographic characteristics and postoperative time (p > 0.05).
It is important to highlight that, on the average, participants
had circa 40 years of age, a good schooling level and income,
lived without a partner and had a 70-month mean postopera-
tive time (Table 1).

Participants’ anthropometric profile according
to the physical activity practice

Regarding the initial and current BMI and the % EWL,
there was no significant statistical difference between physi-
cally active or inactive participants (p =0.496; p =0.445;
p=0.146, respectively). However, it was observed that the
physically active participants have presented a BMI aver-
age corresponding to the overweight classification, while the
physically inactive participants had a BMI average classified
as grade 1 obesity. Besides, #EWL average may be consid-
ered satisfactory, for it was higher than 50%. Weight regain
average, in kilograms and in percentage, was statistically
lower in the physically active group (p =0.049 and p=0.042,
respectively) (Table 2).

This also stands out that the prevalence of weight regain
was of 59,1% (n=26) and, amongst the participants who
have presented significant weight regain (higher than 15%),
the average was of 11.5+ 8.3 kg, equivalent to 16.4+11.2%
(Table 2).

Eating behavior

As demonstrated in (Table 3), no significant statistical dif-
ference was observed in the mean score of domains amongst
the physically active and inactive groups. Nonetheless, a
higher score was verified in the emotional eating domain in
both groups (p =0.025; p=0.040).
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Table 1 Sociodemographic profile and surgery time of women after 24 months of bariatric surgery

Surgical technique (n=44) p value*
Gastric bypass (n=30) Sleeve (n=14)
Mean+SD Median (P5-P95) Mean+ SD Median (P5-P95)
Age (years) 419+12.1 42.0 (22.0-59.0) 38.0+11.5 38,0 (21,0-59,0) 0.305
Years of study 13.8+2.6 14.0 (6.0-18.0) 13.9+1.9 14,5 (11,0-18,0) 0.888
Family income (Real $) 6073.8+3011.4 2862.0 (954.0-8586.0)  5451.4+3117.9 2862,0 (954.0-111,448.0)  0.785
Marital status 0.450
With partner 11 (25.0)° - 7 (15.9)° -
Without partner 19 (43.2)° - 7 (15.9) -
Postoperative period (months) 80,.5+50.1 62,0 (51,7-71,7) 58.5+16.6 51.0 (43.5-63.0) 0.746
*Mann—Whitney Test
°n (%)
Table 2 Anthropometric profile following the practice of physical activity in women after 24 months of bariatric surgery
Physical activity practice (n=44) p value?
Active (n=22) Not active (n=22)
Anthropometric characteristics Mean+SD Median (P5-P95) Mean+SD Median (P5-P95)
Initial body mass index (kg/m?) 45.8+7.6 45.2 (34.8-57.5) 44.7+6.6 43.9 (38,.0-57.4) 0.496
Current body mass index (kg/m?) 29.3+4.7 29.9 (22.9-40.7) 30.6+6.1 29.8 (20.8-43.7) 0.445
Overweight loss (%) 8224224 90.7 (51.3-137.5) 69.3+32.0 78.0 (0.0-132.3) 0.146
Weight regain (kg) 9.1+6.8 7.6 (0.0-19.5) 13.8+9.1 11.9 (0.0-30.0) 0.049
Weight regain (%) 13.2+9.0 11.2 (0.0-29.2) 19.7+12.3 20.7 (0.0-39.5) 0.042
*Mann—Whitney Test
Table 3 Eating behgvior Eating behavior domains  Physical activity practice (n=44) p value®
following the practice of
physical activity in women after Active (n=22) Not active (n=22)
24 months of bariatric surgery - -
Mean+SD Median (P5-P95) Mean+SD Median (P5-P95)
Food restriction behavior  53.4+19.5 50.0 (5.6-77.8) 44.7+21.7 50.0 (0.0-83.3) 0,148
Emotional eating 56.4+329 63.9(0.0-100.0) 57.7+25.7  66.7 (16.7-100.0) 0,759
Uncontrolled eating 45.0+£24.9 42.6(7.4-81.5) 50.1+29.7 48.1 (3.7-100.0) 0,689
p value® 0.025 0.040

“Mann—Whitney Test
Kruskal-Wallis Test

Correlation between weight regain, eating behavior
and physical activity practice

There was significant inverse correlation (p =0.045;
p?=—0.259) between eating restriction behavior and the
weight regain percentage. Therefore, eating restriction
behavior seems to be correlated with the lowest weight
regain proportion. It was yet observed that the weight
regain percentage has presented statistically significant
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inverse correlation with the physical activity practice time
(in minutes) (p=0.042; p?>=—0.272); thus, practicing
physical activity for a longer time seems to reduce weight
regain. No association between physical activity practice
and the diverse eating behavior domains was found. Moreo-
ver, eating restriction component has presented significant
direct correlation with the physical activity practice time
(p=0.047; p>=0.256); so, eating restriction behavior
seems to be associated with the practicing physical activity
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behavior (Table 4). No statistically significant correlations
were found between physical activity practice and the
domains of cognitive restriction (p=0.359; p*=0.155),
emotional eating (p =0.784; p?=—0.047) and uncontrolled
eating (p=0.579; p>=—0.094).

When the correlation between weight regain and the Food
restriction behavior was tested by controlling the BMI and
overweight loss variables, the correlation remained signifi-
cant (f= —0.286, IC—-0.317; —0.005; p=0.044). However,
when the postoperative period was inserted, the correlation
between food restriction behavior and weight regain lost sta-
tistical significance (Table 5).

When the correlation between weight regain and physi-
cal activity was tested by controlling postoperative period,
the correlation between physical activity and weight
regain increased the statistical significance (= —0.311;
IC—-0.048;—-0,001; p=0.039) (Table 6).

Discussion

The present research found the physically active participants
have presented the lowest weight regain and predominance
of emotional eating domain, evidencing the need to model
eating behavior and to encourage the practice of physical
activity in these patients in clinical practice.

As for the sample’s sociodemographic characterization,
they corroborate with other studies that also evaluated age,
schooling, and income [5, 20]. Nevertheless, it differs from
Novelli et al. [7] that suggested the evaluation of marital
status where the predominance of patients without partners
was observed. No differences were found in the sociode-
mographic profile in relation to the surgical technique per-
formed, demonstrating that participants could have had a
good understanding about the surgery itself and about the
postoperative treatment to be adopted.

On the %EWL, according to the Brazilian Association for
Metabolic Syndrome Obesity Study [21], surgical treatment
is considered well succeeded if overweight loss achieves
50% and if the subject does not present Grade 3 obesity; so,
the evaluated patients achieved satisfactory results after sur-
gery for those who are physically active had a %EWL 81.0%
with an overweight diagnosis, and those who are physically

Table 4 Significant correlations between weight regain, eating behav-
ior and physical activity practice in women after 24 months of bariat-
ric surgery

Weight regain (%) p? p value®
Food restriction behavior -0.259 0.045
Physical activity time (min) —0.295 0.026

# Spearman Test

Table5 Correlation between weight regain and food restriction
behavior in women after 24 months of bariatric surgery

p 1IC 95% p value®

Model 1

Food restriction behavior —0.286 —0.317to—0.005 0.044

Body mass index (kg/m?) 0.047 —0.353-0.500 0.731

Overweight loss (%) -0,414 -0.276t0—0.057 0.004
Model 2

Food restriction behavior —0,234 —0.286-0.023 0.093

Body mass index (kg/m?) —0.045 —0.509-0.370 0.751

Overweight loss (%) —-0414 -0.272t0—-0.060 0.003

Postoperative period 0.276  —0.003-0.150 0.059

“Linear regression; Dependent variable: Weight regain (%); covari-
ate: Food restriction behavior and Postoperative period (months),
P=regression coefficient

inactive had a %EWL 69.3% with a Grade 1 obesity diagno-
sis, according to the BMI.

Furthermore, both physically active and inactive par-
ticipants had presented morbid obesity in preoperative time
and, after at least 24-month surgery, the physically active
group presented overweight status; while the physically
inactive group still had a BMI average classified as light
obesity. Such results are similar to the ones found by Sil-
ver et al. [22] in a study with 140 patients who undergone
RYGB with a postoperative from 1 to 4 years time in order
to determine self related weight control, diet and physical
activity behavior in those subjects. They observed that those
patients’ preoperative time BMI were compatible with the
morbid obesity diagnosis, besides that, between patients who
practiced moderate or intense physical activity at least three
times a week, with an average daily duration of 54.7 min, the
current BMI was lower when compared to those physically
inactive, and the increase of this value was associated with
the shorter time involved in physical activity.

Physical inactivity observed in the present study in some
patients can be justified by possible limitations. Accord-
ing to Dikareva et al. [23], bariatric patients present some
obstacles for the accomplishment of physical activity, such

Table 6 Correlation between weight regain and physical activity in
women after 24 months of bariatric surgery

p IC95% p value?
Model 1
Physical activity -0.312 —0.050 to 0.000 0.049
Model 2
Physical activity -0.311 —0.048 to—0.001 0.039
Postoperative period 0.347 0.014-0.170 0.022

“Linear regression; Dependent variable: Weight regain (%); covariate:
Physical activity and Postoperative period (months), f=regression
coefficient
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as restriction due to patients’ weight, surgery collateral
effects, body displeasure, psychological health impairment,
access’ reduction to adequate installations, lack of knowl-
edge about the importance of physical activity and climate
factors. However, authors stand out that facilitating factors
to physical activity are postoperative time weight loss, health
maintenance, body satisfaction and active support relations
as main stimuli to physical exercise by such subjects.

Ouelette et al. [14] found that the practice of physical
activity presents difficult adherence in the initial postopera-
tive period, despite the expectations of the patients and that
the early postoperative period can be a time for behavioral
intervention. Therefore, studies which manipulate the men-
tioned variables are necessary to verify the effects of physi-
cal exercises’ adherence after long-time bariatric surgery.

In the present study, it was also possible to observe lower
weight regain in physically active subjects who presented
as well a longer physical activity time. Such results are
similar to the ones found by Amundsen, Strgmmen, and
Martins [24] with 49 women who underwent RYGB when
evaluating the relation between weight regain percentage
and physical activity practice. In the study, it was possible
to observe that the group with insignificant weight regain
(weight regain < 15%) had a moderate daily physical activ-
ity practice average of 81,0 min/day; while the time spent in
daily moderate activities from the group with considerable
weight regain (weight regain > 15%) was of 41.0 min/day.
Furthermore, this last group had a lower life quality level.

In another research accomplished by Monpellier et al. [8].
With 4569 patients who underwent RYGB, when analyzing
the practice of physical activity in both preoperative and
postoperative time, it was found an improvement in adher-
ence of practice until 15 months of postoperative; yet, at 24,
36 and 48 months after surgery, there has been a gradual
reduction in this activity’s level. Besides, physical activity
in these patients has been positively associated with a lower
weight regain.

Thus, such practice should be encouraged in these indi-
viduals to ensure weight loss after surgery and reduce the
chances of weight regain, given the inverse relation found
between physical activity practice and weight regain,
depending on postoperative period, in the present research.
It is important to note that the lack of adherence to the physi-
cal exercise practice in preoperative time should not be an
impediment to authorize individuals to undergo surgery, for
this adherence to the physical exercises may be favored in
postoperative time.

In this study, although weight regain was lower in physi-
cally active individuals, there was a high frequency of
weight regain in the studied participants, which may pre-
dispose to the development or recurrence of co-morbidities
associated with overweight [25]. In a study accomplished
with 100 patients who underwent RYGB from 1998 to
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2008, weight regain of 10% in relation to the lowest weight
achieved was common after two—year surgery and has been
associated with the return of at least one analyzed co-mor-
bidity, which had reduced its frequency by 64% after surgery
[4]. Therefore, it is evident the necessity of monitoring this
patients’ health in order to avoid co-morbidities recurrence
and a worse health in late postoperative.

In the present study, there was still the predominance of
emotional eating independent of the surgical technique per-
formed. According to Natacci, Ferreira Junior [10], emo-
tional eating is characterized by the subject’s susceptibil-
ity in altering their eating pattern in face of humor changes
or difficult situations. This result is in accordance with the
result found by Mathus-Vliegen [26], who analyzed eating
behavior of 236 patients who underwent Sleeve or RYGB
techniques through Dutch Eating Behaviour Questionnaire
(DEBQ), and observed that in those individuals with more
than 5 years of postoperative time, there was predominance
of emotional component and these ingested higher quanti-
ties of food when they were anxious or faced challenging
situations. It is emphasized also that the patients presented
as well lower overweight loss.

In Monpellier et al. [8] study, when they analyzed eating
behavior through DEBQ, and its relation with weight regain
in 4569 patients of 24, 36 and 48 months after RYGB, they
demonstrated predominance of eating behavior by the time
of 48 months after bariatric surgery, which has presented
direct correlation with weight regain suggesting that patients
who showed predominance of emotional eating behaviors in
such period of time regained more weight. In Novelli et al.
[7]. Study, when they analyzed eating behavior through
TFEQ-21, it was also found a significant negative relation
between the emotional eating domain and the overweight
loss, independent of age, schooling and postoperative time.

Subramaniam et al. [27], when analyzed predictors
related to weight loss, including eating behavior through
DEBQ, in 57 patients undergone different surgical tech-
niques (RYGB and Sleeve) and in different moments, such
as: before surgery; 3 months and 6 months after surgery,
observed that age increase, BMI higher value and higher
scores of emotional eating, besides external eating influ-
ences, were inversely associated to total weight loss during
such time. These discoveries suggest that the characteristics
of preoperative eating behavior do not disappear during the
initial stages after surgery and may affect weight loss during
this initial period of quick weight loss. Still according to the
authors, patients who present emotional eating behavior have
more difficulty to diet adherence and control which is related
to unsatisfactory weight loss.

Gradaschi et al. [6], in a study with 88 patients under-
going behavioral and dietary intervention after RYGB and
Sleeve, concluded in their study that dietary and behavio-
ral support is indicated in all patients with Sleeve, while
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RYGB is useful when weight loss is unsatisfactory. Thus,
the relevance of verifying the emotional components of
eating behavior during the patient’s nutritional monitor-
ing to favor a healthy weight loss and obtain better results
in late postoperative time is to be emphasized in clinical
practice.

Eating restriction behavior is characterized by a set of
eating prohibitions and obligations to body weight mainte-
nance or loss [10]. In this research, such behavior has pre-
sented inverse relation with weight regain and direct correla-
tion with time of physical activity. According to Al-Najim,
Docherty, and Le Roux [28], the presence of a more restrict
eating pattern is common in individuals who underwent bar-
iatric surgery, because the procedure itself induces to ana-
tomical and physiological alterations, such as, these patients
tend to change the consumption of high-fat and -sugar foods
to healthier options and, thus, ensure weight maintenance.

A study with 95 women who underwent RYGB with
24 months or more of postoperative time, when analyzed
eating behavior through TFEQ-21, demonstrated that eat-
ing restriction domain was associated with the adoption of
satisfactory habits, such as the intense or moderate physical
activity practice for at least 150 min weekly, the adequate
protein consumption, cereals, fruits, vegetables, adequate
water ingestion and supplement use. Such behaviors are
expected, for those patients who fear regaining weight and
may adopt a healthier lifestyle to avoid it. Moreover, these
habits may reduce in 18% weight regain chances, which
demonstrates the importance of adopting healthy habits to
prevent weight regain in late postoperative time [29].

Bradley et al. [30] accomplished a behavioral interven-
tion to the development of positive psychological abilities
in bariatric surgery late postoperative time. In this study,
patients with weight regain higher or equal 10%, after at least
18 months surgery, received online orientations to the acqui-
sition of healthy habits, stimulating physical activity practice
and adequate eating. The authors verified that behaviors of
food disinhibition, reactivity to internal stimuli, eating in
response to depression, and eating compulsion were all cor-
related with weight regain. Therefore, interventions focusing
the eating behavior alteration seem to contribute to weight
loss and maintenance in late postoperative time. It is sug-
gested, thus, more studies that may test different strategies of
intervention to behavior changing and adoption of a healthy
lifestyle after surgery.

The present study presents as limitation the small sam-
ple, yet it is emphasized that no studies were found in lit-
erature that could evaluate the association between eating
behavior and the practice of physical activity with patients
who underwent different surgical techniques except the one
accomplished in the present research. Thus, we highlight the
importance of this research to improve knowledge on eating
behavior and its association with the practice of physical

exercises, as well as reinforce the relation between physical
activity practice and weight loss after surgery.

Conclusion

The present study verified that physically active participants
presented a postoperative nutritional stage of overweight,
while the physically inactive participants presented obesity.
As well as weight regain mean was statistically lower in the
physically active group.

The predominance of emotional eating domain was also
discovered independent of physical activity practice, which
directs the attention to the eating behaviors adopted in late
postoperative time, as other studies have found an associa-
tion between emotional eating and weight regain.

Finally, it was observed the inverse correlation between
eating restriction behavior and weight regain and between
the time of physical activity practice and weight regain. The
direct correlation between time of physical activity practice
and eating restriction domain was also observed, which rein-
forces the need for more experimental studies on behavior
changing and adoption of a healthier lifestyle after surgery.

The importance of a multidisciplinary monitoring after
bariatric surgery to understand eating behavior and encour-
age the practice of physical activity regularly is reinforced,
to ensure the maintenance of satisfactory results promoted
by the surgery.

What is already known on this subject?

The Three-Factor Eating Questionnaire (TFEQ R-21) was
used to assess the eating behavior of women after Gastric
Bypass in Roux Y or Sleeve techniques with a postoperative
time of 24 months or more.

What does this study add?

There was a predominance of the emotional eating inde-
pendent of physical activity, the eating restriction behav-
ior and time of physical activity were inversely associated
with weight regain.
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