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ABSTRACT: BACKGROUND: Roux-en-Y gastric 
bypass surgery (RYGB) is the most applied 
technique in the treatment of severe obesity 
worldwide. However, its impact on anthropometric 
parameters and the risk for cardiometabolic 
diseases in obese patients is uncertain. 
OBJECTIVE: To evaluate anthropometric clinical 
parameters and the evolution of risk factors for 
obesity-related diseases in individuals of both 
sexes undergoing RYGB. METHODOLOGY: 
Sixty-nine adults subjects from both sexes 
submitted to RYGB surgery treatment were 
divided into 3 groups: G1(<13 months, n=24); 
G2 (>13 and <25 months, n=21), and G3 (>25 
and <37 months, n=24). Sociodemographic and 
anthropometric information before and after 
surgery were collected. The abdominal perimeter 
was used in the classification of cardiometabolic 
risk and the BMI was used for the risk of obesity-
related diseases. Hypotheses were tested by 
Student’s t-test and ANOVA, and the significance 
level adopted was 5%. RESULTS: The average 
age was 36.0±10.0 years, with 69.6% being male 
and 30.4% female. Anthropometric parameters 
(weight, BMI, and abdominal circumference) 
were higher among women, except for weight 
loss and percentage of weight loss. There was 
a difference in weight loss between the sexes 
in the moments before and after RYGB. There 
was a decrease in the risk of disease due to 
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obesity and cardiovascular diseases after RYGB. Weight loss and %WL were greater years 
by year in the short term of 3 years after surgery. CONCLUSION: RYGB proved to be an 
effective strategy for both sexes in combating obesity, providing in the short term a significant 
improvement in clinical-anthropometric parameters and reduction of risk factors for obesity-
related cardiometabolic diseases.
KEYWORDS: Bariatric Surgery. Severe obesity. Nutritional and metabolic diseases. 

BYPASS GÁSTRICO ROUX-EN-Y MELHORA A CURTO PRAZO OS 
PARÂMETROS CLÍNICO-ANTROPOMÉTRICOS E REDUZ O RISCO DE 

DOENÇAS CARDIOMETABÓLICAS RELACIONADAS À OBESIDADE
RESUMO: INTRODUÇÃO: cirurgia de bypass gástrico em Y-de-Roux (BGYR) é a técnica 
mais aplicada no tratamento da obesidade grave em todo o mundo. No entanto, seu impacto 
sobre os parâmetros antropométricos e o risco de doenças cardiometabólicas em pacientes 
obesos é incerto. OBJETIVO: Avaliar os parâmetros clínicos antropométricos e a evolução 
dos fatores de risco para doenças relacionadas à obesidade em indivíduos de ambos os 
sexos submetidos ao BGYR. METODOLOGIA: Sessenta e nove indivíduos adultos de 
ambos os sexos submetidos ao tratamento cirúrgico com BGYR foram divididos em 3 grupos: 
G1 (<13 meses, n = 24); G2 (> 13 e <25 meses, n = 21) e G3 (> 25 e <37 meses, n = 24). 
Foram coletadas informações sociodemográficas e antropométricas antes e após a cirurgia. 
O perímetro abdominal foi utilizado para a classificação do risco cardiometabólico e o IMC 
para o risco de doenças relacionadas à obesidade. As hipóteses foram testadas pelo teste t 
de Student e ANOVA, e o nível de significância adotado foi de 5%. RESULTADOS: A média 
de idade foi de 36,0±10,0 anos, sendo 69,6% do sexo masculino e 30,4% do feminino. Os 
parâmetros antropométricos (peso, IMC e circunferência abdominal) foram maiores entre as 
mulheres, exceto para perda de peso e %PP. Houve diferença na perda de peso entre os 
sexos nos momentos antes e depois do BGYR. Houve diminuição do risco de doenças por 
obesidade e doenças cardiovasculares após o BGYR. A perda de peso e %PP foram maiores 
ano a ano no curto prazo (3 anos após a cirurgia). CONCLUSÃO: O BGYR demonstrou ser 
uma estratégia eficaz para ambos os sexos no combate à obesidade, proporcionando em 
curto prazo uma melhora significativa dos parâmetros clínico-antropométricos e redução dos 
fatores de risco para doenças cardiometabólicas relacionadas à obesidade.
PALAVRAS-CHAVE: Cirurgia bariátrica. Obesidade severa. Doenças metabólicas e 
nutricionais.  

INTRODUCTION
The increasing prevalence of obesity at all stages of life has a serious impact on 

public health worldwide (1). Besides, not just excess body mass by subcutaneous and 
intra-abdominal fat (visceral) accumulation but countless other diseases are triggered in 
association with obesity such as diabetes mellitus, cardiovascular diseases, osteoporosis, 
and cancer (2).

Body mass index (BMI) is a clinical tool widely used in the identification of obesity (2). 
Individuals with a BMI of 25.0 to 29.9 kg/m2 are considered overweight; obese when they 
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have a BMI of 30 kg/m2 or higher being BMI of 40 kg/m2 or more is considered as severe 
obesity (3). It is widely recognized that the increase in BMI is directly associated with the 
onset of chronic diseases and mortality from various causes (4). It is estimated that with 
each increase of 5 kg/m2 from the eutrophic state (i.e., 25 kg/m2) there is an increase of 29% 
in general mortality 41% in vascular mortality, and 210% in mortality related to diabetes (5). 

Epidemiological data indicate that in low-income countries obesity is prevalent among 
middle-aged adults. whereas in high-income countries this predominance occurs among 
individuals of both sexes and varied ages (6). In Brazil, on account of being a developing 
country (i.e., low income) recent data collected in the Surveillance of Risk and Protection 
Factors for Chronic Diseases by Telephone Survey (VIGITEL) revealed a higher incidence 
of obesity in young adults aged between 25 and 34 years old (84.2%) and middle-aged 
adults between 35 and 44 years old (81.1%). When considering sex, women with 20.7% 
stand out showing a higher prevalence of obesity than men with 18.7% (7). 

Guidelines for the treatment of obesity in several countries, including Brazil, 
recommend multidisciplinary clinical treatment through behavioral therapy, regular physical 
exercise, and low-calorie diets to mitigate negative psychological effects reduce body fat, 
increase lean mass. in addition to attenuating the comorbidities generated by excess fat 
composing to the treatment, if necessary, the use of specific drugs (8-10).

However, the vast majority of cases of severe obesity do not present sufficient 
outcomes with conventional clinical treatment. requiring the adoption of surgical alternatives 
(11). In this context. the Roux-en-Y gastric by-pass (RYGB) technique is considered one of 
the most efficient methods and incurs a lower morbidity and mortality rate (12, 13). Among 
the various bariatric and metabolic surgery techniques, RYGB has been considered the gold 
standard is the most popular and the most adopted considered a well-tolerated procedure 
in the control of obesity (14). 

Based on the above, the present study aimed to evaluate clinical parameters and 
the evolution of risk factors for obesity-related diseases in individuals of both sexes who 
underwent Roux-en-Y gastric bypass surgery in the city of Cuiabá/MT between January 
2015 and January 2018.

MATERIALS AND METHODS
This is a cross-sectional study through a retrospective analysis of the database of 

patients undergoing RYGB surgery. The study was previously approved by the Research 
Ethics Committee of the Academic Center of Várzea Grande-MT (CEP/Univag) with protocol 
n° 2.959.596. 

The study consisted of data collection from 69 adult patients, of both sexes, aged 
between 18 and 65 years who were followed up in a particular establishment specialized in 
the clinical and surgical treatment of obesity, metabolic and digestive diseases located in 
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the county of Cuiabá/MT throughout January 2015 and January 2018. 
The inclusion criteria adopted were bariatric and metabolic surgery using the RYGB 

technique, and the premise of having undergone regular multi-professional clinical follow-up 
to assess surgical viability was adopted in addition to maintaining the follow-up for at least 
3 years after surgery. 

The information collected through medical records, medical history, anamnesis, 
anthropometric measurements, and nutritional assessment were: sex, age, professional 
occupation, education level, race, presence or absence of comorbidities, the time elapsed 
after surgery, body weight before of surgery (Usual weight - UW), bodyweight after surgery 
(current weight - CW) as well as the usual and current abdominal perimeters.  

The level of education was classified according to that proposed by the Ministry of 
Education (15). Race /color was self-reported and followed the proposal in the color and 
race classification system described by the Brazilian Institute of Geography and Statistics 
(IBGE) (16). For the evaluation of metabolic and cardiovascular risk, obtained due to the 
excessive accumulation of visceral fat, the measurement of the abdominal perimeter (waist 
region) was adopted and classified as proposed by the WHO (3). The body mass index 
(BMI) obtained using the formula , was used to evaluate the risk of diseases associated 
with obesity (i.e.. comorbidities caused by excess weight and body fat) were classified as 
proposed by the Brazilian Obesity Guidelines (2016) (8). The percentage of body weight 
loss (%WL) was obtained using the formula   (17). Regarding the time elapsed after surgery 
the participants were divided into 3 groups: G1 (<13 months; n=24); G2 (> 13 and <25 
months; n=21), and G3 (> 25 and <37 months; n=24) for comparisons between weight loss 
(kg) % WL and BMI.

Descriptive analysis of qualitative data was expressed as a percentage, and the 
associations between these variables the χ2-square test were used. Quantitative variables 
were analyzed for normality using the Kolmogorov-Smirnov method. Student’s t-test for 
independent samples was used for analysis between genders. Parameters such as body 
weight, % WL and BMI were analyzed by Student’s t-test for dependent samples (before 
and after surgery). Data regarding the time elapsed after surgery were tested by analysis of 
variance (one-way ANOVA) and when necessary Tukey’s post-hoc was applied. The results 
are expressed as mean ± standard deviation (SD), and the significance level adopted was 
5%. All analyzes were performed using software the Statistical Package for Social Sciences 
(SPSS®) version 25. 

RESULTS

Sociodemographic profile
The data regarding the sociodemographic profile are presented in table 1. In a 
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total of 69 participants with a mean age (36.0±10.0 years) previously submitted to RYGB 
surgery, it was observed that 48 (69.6 %) were male and 21 female (30.4%). Regarding 
race 37 participants reported being brown (53.6%), 22 white (31.9%), 8 participants 
(11.6%) considered themselves black, and 2 yellow (2.9%). Education level was 4 (5.8%) 
participants with incomplete elementary school, 8 (11.6%) complete elementary school, 25 
(36.2%) complete high school, and 32 individuals (46.4%) with complete undergraduate 
degree. The professional occupation of the participants portrayed that 42 of them (60.9%) 
were employed, 17 (24.6%) were unemployed, 9 were self-employed (13.0%) and only 1 
(1.4%) was retired.

Table 1 Sociodemographic profile of the studied population.

Data presented as relative frequency (n) and percentage (%).

Anthropometric clinical parameters  
Anthropometric clinical parameters are shown in table 2. The usual weight (p<0.001) 

and the current weight (p<0.001) were higher in females. However, there was no difference 
for the usual BMI between genders (p=0.06). The current BMI was lower for males (p=0.03). 
There was no difference in the usual abdominal perimeter (p=0.06). However, the current 
abdominal perimeter was lower among males (p=0.02). Weight loss (kg) (p=0.11) and 
weight loss percentage (p=0.67) were similar between genders.
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Table 2 Anthropometric clinical parameters

Student t-test for independent samples and a 5% significance level. Data presented as mean±standard 
devia1tion (X̅±DP).

Analysis of anthropometric parameters in the before and after RYGB 
There was a reduction between before and after surgery moments of RYGB for both 

men and women on anthropometric parameters of body weight (differences of mean: men 
= -30.4 kg; women = -35.8 kg) (figure 1A); BMI (differences of mean: men = -11.7 kg/m2; 
women = -11.4 kg/m2) (figure 1B); and abdominal perimeter (differences of mean: men = 
-24.3 cm; women = -22.4 cm) (figure 1C).

Figure 1 Anthropometric parameters in the before and after RYGB moments. The data were evaluated 
by Student’s t-test for dependent (paired) samples. and a significance level of 5% was adopted. The 
results are presented as mean ± standard deviation (X̅±DP). The differences between the means are 

presented as the mean of the post-surgery moment - mean of the pre-surgical moment (B - A).
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Association of risks for obesity-related diseases and the time elapsed from 
RYGB 

The association of risks for diseases caused by excess body weight and accumulation 
of abdominal fat before surgery and between the after-surgery period is shown in figure 
3. There was an association between the risk of diseases due to obesity before surgery 
(p=0.02). In a total of 69 participants, it was observed that 7 (10.1%) were at high risk, 28 
(40.6%) at very high risk, and 34 (49.3%) at extremely high risk for comorbidities associated 
with obesity. There was no association between the risk of diseases associated with 
obesity and the time after surgery (p=0.23). Similarly. there was no association between 
cardiovascular risk in the before surgery period (p=0.31). There was an association between 
cardiovascular risk and after surgery time (p=0.01), where, in a total of 60 participants, 
23 (38.3%) had normal risk, 6 (10.0%) high risk, and 31 (51.7%) extremely high risk for 
cardiovascular diseases.

Table 3 Association of risk for diseases caused by excess body weight and cardiovascular diseases 
(CVD) due to the accumulation of abdominal fat in the before and after RYGB.

Groups indicating the time elapsed post-surgery G1 (<13 months. n = 24). G2 (> 13 and <25 months. 
n=21). G3 (> 25 and <37 months. n=24). The classification of risk factors (comorbidities) was performed 

according to the Brazilian Obesity Guidelines (2016) [18]. The data were submitted to association 
analysis by chi-square (χ2) with a significance level of 5%. The results are presented as relative 

frequency (n) and Percentage (%)

Total weight loss and percentage of weight loss concerning the elapsed time 
of RYGB

Weight loss (kg) was higher in G3 (44.4±7.0) compared to G1 (19.0±8.3) and G2 
(32.8±7.0) as well as G2 was higher than G1 (p<0.0001) (figure 2A). The percentage of 
weight loss was higher in the G3 group (36.5±5.4) compared to G1 and G2 (19.1±9.2; 
29.5±4.8), respectively; and the G2 was greater than G1 (p<0.0001) (figure 2B).
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Figure 2 (A) Total weight loss (kg); and (B) percentage of weight loss. Groups indicating the time 
elapsed after surgery G1 (<13 months. n=24), G2 (> 13 and <25 months; n=21), G3 (> 25 and <37 

months. n=24). The data were evaluated by analysis of variance (Anova one-way) and when necessary 
Tukey HSD’s post-hoc presented in superscript letters, was applied significance level of 5%.

DISCUSSION
The present study aimed to evaluate anthropometric clinical parameters and the 

evolution of risk factors for obesity-related diseases in adult individuals of both sexes 
who underwent bariatric and metabolic surgery using the RYGB technique. The main 
findings show that RYGB induced, in both sexes, an improvement in the nutritional profile 
and a reduction in risk factors for cardiovascular and metabolic diseases associated with 
obesity. The study portrayed a greater number of male patients who underwent bariatric 
and metabolic surgery for RYGB, which at least for this technique contradicts the overall 
frequency of predominance of bariatric and metabolic surgery by women as reported in the 
literature (19). 

Notably, the positive outcomes observed were similar between men and women 
undergoing RYGB bariatric and metabolic surgery when we consider the classic 
anthropometric parameters expected after the procedure such as rapid weight loss, reduced 
BMI and morbidities related to the degree of obesity, reduction cardiovascular risk is seen 
by the smaller abdominal perimeter and an increase in the %WL (19-21). Although widely 
studied, there is still no consensus on which metrics should be adopted to confirm a good 
or bad response to short and long-term weight loss and recovery. Even so, the surgical 
treatment of severe obesity and super obesity is considered effective, especially when it 
provides sustained reductions in excess body weight and BMI (11). 

The purposes of bariatric and metabolic surgery, especially RYGB, are based on 
the improvement of clinical parameters such as weight loss, reduced risk of morbidities, 
remission and/or control of metabolic diseases, and improved quality of life (22, 23). 
In general, the sustained loss of excess body weight is understood as one of the main 
parameters to determine the success and/or failure of a strategy, surgical or not, in the 
treatment of obesity, and this outcome is considered essential to improve clinical conditions 
of the individual (21, 24). At this point, even though the present study evaluated patients 
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with a maximum time of up to 3 years after RYGB, the observed results indicate significant 
clinical benefits, at least concerning anthropometric clinical parameters.

Among the different techniques of surgical approach, RYGB is considered the gold 
standard in the treatment of severe obesity and super obesity, since its outcome provides 
a rapid and considerable reduction in excess body weight, which favors the control of 
metabolic morbidities, attenuating the risk of deleterious cardiovascular events and 
overlapping perioperative risk (25). In the present study, we observed a positive change 
in the classification of risk factors for diseases caused by excess body weight and for 
cardiovascular diseases (CD) due to the accumulation of abdominal fat concerning the time 
of surgery, which corroborates the recent findings in the literature (26-28).

The risk of developing catastrophic cardiovascular events is greatly increased 
according to the degree of obesity (4). An interesting study sought to evaluate the 
cardiovascular risk estimated in 10 years of obese patients considering the moments before 
and 2 years after the treatment of obesity with RYGB. The study involved 42 patients; of 
these, the majority were female, 85.7% with a mean age of 43.5±8.6 years. The results 
registered a significant reduction in cardiovascular risk associated, mainly, with the reduction 
of body weight and improvement of obesity-related morbidities such as diabetes mellitus 
and arterial hypertension. According to the authors, super-obese patients benefited from 
the effects of RYGB surgery, especially over the first 2 years that followed, this outcome is 
related to the accelerated weight loss that occurs in this period (29).

Throughout the treatment of severe obesity, rapid weight loss becomes a key 
measure in preventing metabolic and cardiovascular risk in the short term, and long term if 
sustained. There are reports in the literature that in the immediate post-surgical period of 
RYGB, patients have excellent responses on clinical parameters (14, 30). In a clinical trial 
conducted with 4047 obese individuals, divided between those undergoing bariatric and 
metabolic surgery and those who were treated conventionally, the results showed that after 
2 years, there was an increase in body weight by 0.1% for the control group and a reduction 
of 23.4% for the surgical group. However, after 10 years, weight increased by 1.6% for the 
control and decreased by 16.1% for the surgery group. In summary, the group undergoing 
surgery had lower incidence rates for diabetes, dyslipidemia, and hyperuricemia after 2 
and 10 years (28). However, it is still contradictory to say that the benefits remain over time 
or whether the disease will tend to return, and the serious risks for morbidities may still 
reappear (31).

Sociodemographic, socio-cultural and psychosocial aspects have a strong impact 
on eating behavior, energy intake, and physical activity level (30). Therefore, so far, there 
is no known single factor that can be attributed to sustained weight change, but rather a 
set of interdisciplinary elements that stimulate positive physiological, genetic, behavioral, 
and motivational responses. In this sense, we understand that special care should be 
implemented over time after a surgical follow-up of Roux-en-Y gastric bypass, since the 
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effects of the technique lead to energy restriction and malabsorption of nutrients, among 
other events that can cause damage to short and/or long term.

In the present study, it was evidenced that the individuals participating in the 
research presented satisfactory results, even though the short time after surgery is a bias 
factor to confirm this information. The main limitations of the study are in the cross-sectional 
design, which prevents the monitoring and makes it impossible to obtain new data for further 
analyzes even more robust. Certainly, some additional clinical data such as blood pressure, 
blood glucose, lipid profile, body composition could be included for a better analysis of 
the outcome. However, concerning the central proposal of the study, the results described 
manage in one way or another to contribute to the understanding of the clinical course of 
patients with a high degree of obesity and who underwent surgical treatment of obesity 
using the RYGB technique.

CONCLUSION 
The data described here support the assumption that bariatric and metabolic surgery 

using the Roux-en-Y gastric bypass technique proved to be an effective strategy for both 
sexes in combating obesity, providing, in the short term, a significant improvement in the 
anthropometric clinical parameters as fast weight loss, increased %WL, reduced BMI and 
risk factors for cardiometabolic and obesity-related diseases. Future research is important 
to provide new knowledge aimed at assisting the clinical follow-up of obese individuals on 
the way to surgical treatment or those who have already been treated surgically aiming 
mainly at health and quality of life.
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