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Introduction
Obesity can be defined as a condition of 

the body marked by excessive accumulation 
of fat that poses a health risk. In addition 
to being considered a chronic disease, it 
is also a risk factor for numerous other 
pathologies, subdivided into several levels 
depending on body mass index (BMI) and 
is responsible, on average, for about 3.5 
million deaths per year.

The treatment of obesity can occur in 
several ways, with medical and surgical 
therapies.  In this context, we have bariatric 
surgery as  a surgery to treat obesity, being 
nowadays considered a safe and effective 
long-term procedure for the surgical 
treatment of obesity and its comorbidities. 
Increasingly, this type of surgery is the 
treatment of choice for morbid obese, with 
other associated pathologies [1].

Bariatric surgery began by treating 
severe obesity when medical responses 
are not effective. There are several surgical 
techniques and some of them imply 
changes in gastrointestinal anatomy and 
physiology, which induces improvements 

in metabolic syndrome, since it is a 
population with a high propensity for the 
prevalence of metabolic risk factors [2].

The impact of bariatric surgery on 
metabolic diseases began to emerge in the 
1990s, but only at the end of this decade 
did it begin to consider that the remission 
of Diabetes could be independent of weight 
loss, when, accidentally, Rubino and 
Gagner [3] found that only one month after 
bariatric surgery there was a normalization 
of blood glucose in patients with Type 2 
Diabetes before any significant weight loss. 
On the other hand, the decrease in insulin 
resistance is related to significant weight loss 
and increased secretion of hormones at the 
intestinal level, with action like glucagon [4].

In 2007, there was the first recommendation 
of bariatric surgery for the treatment of 
Type 2 Diabetes, and in 2015 guidelines 
were developed that recommend bariatric 
surgery for the treatment of Type 2 Diabetes 
in patients who have specific criteria [5].

We have the concept of metabolic and 
bariatric surgery, in which the latter is 
intended for cases with primary objective of 

Abstract
Aim: To analyze the effect of bariatric surgery, physical activity and weight regain on the prevalence 
of metabolic risk factors. Method: Observational study with retrospective data collection. The study 
had the participation of 84 individuals submitted to bariatric gastric bypass surgery with follow-up of 
more than five years. Data collection was carried out in the form of a telephone interview to which 
data from the patients' clinical process were added. An evolutionary analysis was performed regarding 
associated health data and comortities, namely metabolic risk factors (diabetes, dyslipidemia and 
mean blood pressure) at baseline (before surgery), one year and 5 years after surgery. Results: We 
observed a relative improvement in the values of metabolic risk factors one year after surgery, which 
was maintained at five years after surgery with statistically significant values (p <0.007). This result 
may translate a positive effect of surgical intervention. In addition, the evolution of the prevalence of 
metabolic risk factors after surgical intervention is not influenced by weight regain or physical activity. 
Discussion: All the comortities present a decrease with significance to the 1st and 5th year, related to 
the surgery itself, regardless of weight regain and the practice of physical activity, which confirms the 
efficacy of surgery as the most effective factor in the treatment of the comortities. Conclusions: We did 
not obtain a relationship between metabolic syndrome and physical activity, or weight regain, which 
shows how effective surgery is in combating the comorbidity. .
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interview and placed in a form created for this purpose to 
minimise data entry errors. 

Data were collected at a single moment and some 
interviews were not included due to lack of patient analytical 
data. 

After the first contacts it was necessary to redefine 
inclusion criteria, namely, to exclude patients who had 
already performed other bariatric surgeries later, patients 
who were pregnant, who had emigrated and who were 
in condition of abandonment of the consultation in the 
hospital. 
Statistical analysis

The analysis was made using the SPSS® software, as well 
as the characterization of the sample based on gender, age 
and weight regain.

The statistical tests were adequate for each type of variable 
and relation to study, as well as in the results of the normality 
tests performed. Normality tests are used to determine 
whether a dataset of a given random variable is guided by 
a normal distribution or not. Normality was analyzed as 
a basis for the Shapiro Wilk test and from this result the 
statistical tests that best suited were selected. The internal 
consistency of the dimensions of the questionnaires was 
measured.

The collected data were productive and several analyses 
of association and correlation between variables was 
performed. The types of tests used in the various hypotheses 
were based on the results of the normality tests, which 
caused the Chi-square tests and repeated measures ANOVA 
to be used.
Results

The population characteristic can be seen in Table 1.
Physical activity was characteristic at three levels, according 

to the description of the IPAQ questionnaire, and only 
two levels were present in the sample studied, the low and 
moderate. Its correlation with weight regains allows verifying 
that most patients with weight regain had low levels of physical 
activity and through the Chi-Square test, with p=0.005, allows 

overweight loss, as advocated by several authors. However, 
the primary objective may be metabolic surgery, if the main 
intention is to improve metabolic syndrome, in patients 
with risk factor, regardless of BMI greater than or less than 
35Kg/m2 [6].

 The aim of this study was to smooth out the effect 
of bariatric surgery, physical activity, and weight regain on 
the prevalence of metabolic risk factors.

Method

In this study, data were complemented by a retrospective 
collection made today, so it is a retrospective observational 
study.
Sample

In the database of the Hospital, there was 694 patients 
undergoing bariatric surgery, however, there were only 406 
active individuals, who underwent the exclusion criteria, 
with a final number of 162 patients. 128 patients agreed to 
participate in the study and 34 refused or were not available 
to answer. 

The sample calculation was made through the Gpower® 
certified software, which showed a need for 115 patients for 
95% reach and about 67 to 80% sample reach.

Despite the number of patients who agreed to participate, 
at the time of the consultation of the clinical process, in 
some of the records there were no clinical or health data 
corresponding to the moments of evaluation of our study, 
so these patients were not considered. 

The study was then attended by 84 individuals who 
underwent bariatric surgery at the hospital for more than 
5 years. 

Participation was voluntary and participants who showed 
interest in participating in the study were asked for free, and 
informed consent, and a questionnaire was subsequently 
applied during the telephone interview. To complete the 
registration of the questionnaire, analytical clinical data 
from the last 5 years after surgery were consulted.

The inclusion criteria in the sample indicated that 
the participants were older than 18 years, had no 
contraindication to the practice of exercise, had no 
surgical complications and agreed to participate in the 
study. As exclusion criteria we have problems in locomotion, 
psychiatric diseases, neurological disorders, and other 
dependencies.
Instruments

The instruments used were a health questionnaire, with 
evaluation of analytical parameters, anthropometric 
measurements, and the International Physical Activity 
Questionnaire (IPAQ).
Procedures

Individuals who were operated on for more than 5 years at 
the Hospital were approached to assess their willingness to 
answer the questionnaire. Informed consent was obtained 
from all participants, ensuring the confidentiality of the 
data and the consultation of health data and clinical data 
was performed through the electronic clinical process of 
each patient. The remaining data were collected by telephone 

Female Male Total
77 (91,7%) 7 (8,3%) 84 (100%)

Age Mean σ Mean σ Mean σ
49,5 8,5 56,9 8,9 50,1 8,8

Level of Physical Activity

Weight 
Regain

 Low Moderate Total Sig
No 21 18 39  
Yes 37 8 45  

Total 58 26 84 p=0.005

Table 1. Characteristics of participants

Table 2. Chi-square for comparison weight regain and physical 
activity levels
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to assume a statistically significant relationship, as shown in 
Table 2.

An evolutionary analysis was performed for health data and 
associated comorbidities, including metabolic risk factors. 
This evolution comprises three evaluations, baseline (before 
surgery), one year after surgery and five years after surgery.

We have, mostly, lower values for the first year after surgery, 
but raise it to five years after surgery, with statistically 
significant values (p <0.007), which means that we have a 
positive effect in relation to the surgery itself. To highlight 
that vitamin D values are adjusted with pharmacological 
treatment, since most patients underwent a pharmacological 
support treatment of Vitamin D during some period of the 
postoperative period (Table 3).

When we specifically evaluate each metabolic risk factor, 
we have an initial evaluation of 23 patients with medication 
controlled HTA, which decreased to 8 after one year of surgery. 
At five years after surgery we have an increase to 12, of patients 
with disease who take medication to control HTA. Of course, 
that after surgery there are no patients with uncontrolled HTA.

In diabetes we have at baseline 10 patients with controlled 
disease with clinical measures, which decreases to 7 in the first 
year and to 4 in the fifth year after surgery. In dyslipidemia, 

we have in the first evaluation 21 patients taking medication 
to control the disease, which went down to 7 to the first year, 
but that at the 5th year rose to 9 patients in need of clinical 
measures to control the disease.

We also evaluated the comorbidity of Obstructive Sleep 
Apnea Syndrome, which there were 7 people with the disease 
controlled with clinical measures, which decreased to 2 in the 
first year and maintained at 5 years after surgery.

Table 4 shows the relationship between metabolic risk 
factors, physical activity and weight regain, whose p values 
do not reveal significant differences between different levels 
of physical activity or weight regain as a function of time. 
We can only infer that there may be a biased ly significant 
relationship between cholesterol, mean blood pressure and 
physical activity, in which moderate levels of physical activity 
are related to lower cholesterol levels and mean blood pressure.

Discussion
The main objective of the present study was to analyze the 

effect of bariatric surgery, physical activity, and weight regain 
on the prevalence of metabolic risk factors.

We were able to notice that, in the long term, the higher 
the levels of physical activity, the lower the weight regain, but 

Variables Baseline 1 year 5 years old Sig
Weight (Kg) 113.86±17.76 74.92±10.55 78.42±12.90 p=< 0.001 
BMI (Kg/m2) 44.77±4.99 27.54±3.78 31.85±9.20 p=< 0.001 
Cholesterol (mg/dl) 167.51±39.90 158.55±34.12 168.29±36.87 p=0.007 
Glucose (mg/dl) 95.93±25.70 86.26±10.17 94.13±20.31 p=< 0.001 
TAM (mmHg) 96.24±13.40 86.86±8.93 86.66±10.29 p=< 0.001 
Vit D (ng/ml) 19.10±6.16 18.90±7.46 21.78±6.70 p=0.001 

Note: Statistically significant variation obtained by the ANOVA test
TAM: Mean Blood Pressure 
BMI: Body Mass Index 

Level of Physical Activity (NAF) Weight Regain (RP)
Low Moderate Time*NAF Yes No Time*RP

Cholesterol
Baseline 173.29±41.13 154.61±34.29

p= 0.059
174.36±39.10 159.62±39.83

p= 0.1341 year 161.16±35.23 152.73±31.39 160.62±30.08 156.15±38.54
5 years old 172.83±38.46 158.15±31.39 174.11±34.48 161.56±38.81

Glucose
Baseline 96.33±27.39 95.04±21.95

p= 0.765
96.04±26.44 95.80±25.17

p= 0.7011 year 85.48±8.27 88.00±13.53 84.76±8.21 88.00±11.92
5 years old 93.86±19.35 94.73±22.70 93.67±18.98 94.67±21.98

TAM
Baseline 97.35±13.75 93.77±12.49

p= 0.082
98,022±12.53 94.18±14.23

p= 0.2241 year 87.31±9.47 85.85±7.65 87.47±7.86 86.31±10.11
5 years old 88.57±10.82 82.39±7.54 88.65±10.58 84.36±9.56

TAM: Mean Blood Pressure

Table 3. Distribution of metabolic risk factors 

Table 4. ANOVA of repeated measures to compare the evolution of metabolic risk factors as a function of physical activity levels and weight 
regain 
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the same cannot mention about metabolic risk factors, since 
it is not possible to verify a relationship with the practice of 
physical activity or with weight regain.

When we approach weight regain in bariatric surgery, we 
considered a weight regain greater than 5% of the minimum 
weight reached [7], which in our sample was mostly achieved, 
the first year after surgery. The correlation between weight 
regain infers in a strong connection with physical activity, as 
mentioned in other studies, changes in lifestyle, monitored or 
not, allows to decrease the rates of weight regain [8]. In 2011, 
Livhits [9] reported that weight regain occurs on average 27 
months after bariatric surgery and that it appears, above all, 
and is higher in patients with low levels of physical activity.

The characteristic of our sample in relation to the practice 
of physical activity found that the levels of physical activity 
are only two and most practice only in a light way, which is 
in line with the one mentioned in several studies that indicate 
that these patients, in the postoperative period, fall far short of 
the recommendations of the EASO regarding the practice of 
physical activity for the prevention of weight regain [10].

Although we only had patients with low and moderate levels 
of physical activity, patients who practiced physical activity, 
regardless of level, did not have on average weight regains at 5 
years after bariatric surgery, which is in line with other authors' 
assessment, that physical activity allows the maintenance of 
long-term weight loss [11]. However, those who had moderate 
physical activity levels had fewer situations of weight regain. 
We emphasize that, in addition to none of the patients having 
vigorous or high activity, neither had structured physical 
exercise, which reinforces the need for follow-up by a physical 
exercise professional in the multidisciplinary evaluation of 
these patients.

Metabolic risk factors, when present, infer important 
repercussions on the complications, namely diabetes, HTA, 
dyslipidemia and Obstructive Sleep Apnea Syndrome [12]. All 
comortities have a significance to the first and fifth year, related 
to the surgery itself. As stated in a recent study that bariatric 
surgery is the most effective treatment in the treatment of 
comortities, regardless of weight regain and physical activity 
[1]. In our study, only patients who underwent gastric 
bypass were included, so we related the positive resolution 
of comorbidities with the performance of combined surgical 
procedures, with restriction and deficient absorption [13].

Our data report that after 5 years there are no patients with 
uncontrolled pathology, however without any statistically 
significant relationship with weight regain or physical activity, 
which we can verify in several studies, which prove that the 
improvement in comorbidities is independent of weight loss 
[3]. These results are in line with other studies, namely an RCT 
study developed in 2019, with 165 patients, with intervention 
program, in which there was no difference in metabolic risk 
factors between control and intervention groups [14].

Conclusion
The results of this study allowed to inferred way in which 

weight regain and physical activity may be related to risk 
factors in patients undergoing bariatric surgery.

Metabolic risk factors were factors addressed in our study 
with a lot of exploration of the entire framework, namely, 
regarding its improvement or not, over the postoperative 
period. In fact, there are benefits, but we can only associate 
with the surgery itself, since we have no significant relationship 

that allows us to affirm that metabolic risk factors improve or 
manage to maintain their decrease with the non-occurrence of 
weight regain or with the practice of physical activity.

Weight regains is one of the most important predictors for 
surgical failure, however we have simple and useful tools that 
allow to eliminate or decrease this threat. We realize that the 
practice of physical activity is started autonomously, without 
any or little follow-up, which allows us once again to reinforce 
that the follow-up of these patients by professionals with skills 
to do so would be an asset for patients and the national health 
system, since it will prevent several surgical procedures, several 
follow-up consultations for deterioration of the physical and 
psychological condition of patients, as well as the development 
of new pathologies.

For all that we have studied and researched, we realize and 
prove that bariatric surgery, gastric bypass, is the surgery 
with more evidence in improving the metabolic condition, in 
addition to the decrease in weight, which can maintain in the 
long term. 

Metabolic risk factors have a good response in the first 
year after surgery, but mostly, they can only be maintained 
with long-term levels of physical activity, as reported in our 
systematic review of the literature. From the point that the 
pathology of diabetes is the one that has the best response, that 
is, surgery has a strong potential for metabolic improvement, 
technically effective in solving them, and the concomitant 
practice of physical activity does not seem to be significant or 
with contradictory results.  This may be related to the level of 
reach of the sample used, in this case less than 95%.

 Also in our study, the results agreed with the one mentioned, 
since there was an initial decrease in metabolic risk factors 
and some increased one or two years after surgery with 
patients requiring resuming medication and without positive 
relationship with physical activity and weight regain, only the 
mean blood pressure in some approximation.

This point is central and extremely relevant to the objective 
of our work, with the perception that these patients need 
guidance regarding the practice of regular physical activity, 
not only by prescription and follow-up, but throughout a 
referral to achieve the best results for all those involved in 
this process, focusing on patients and their needs. Bariatric 
surgery is successful in the treatment of severe obesity, with 
great potential to be maintained if it is fed by the practice of 
physical activity.

Limitations
The fact that the study is retrospective, with the collection of 

self-reported data, becomes a limitation of the data collected, 
as well as the sample size.

On the other hand, other motivational variables could have 
been evaluated, such as barriers and facilitators of physical 
activity, as well as the motivational profile, during this post-
surgical process. In this sense, it could be interesting in future 
studies, controlling and differentiating these variables.
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