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INTRODUCTION

In recent decades, the high prevalence of obesity in the general 
population has brought serious concerns in terms of public health. 
Overweight and obesity have significantly increased morbidity 
and mortality around the world due to its associated medical 
conditions(12).

According to World Health Organization’s projections, the 
situation is even more dramatic because it is estimated that by 
2030, approximately two third of the world’s population would be 
overweight or obese (2.2/3.3 billion)(11).

According to the IBGE (Brazilian Institute of Geography and 
Statistics), from 2006 to 2013 the prevalence of obesity (BMI>30) 
in adults increased from 11.8% to 17.5%, and for the first time men 
reached approximately the same obesity rate of women.

Consequently, the increased incidence of overweight and obe-
sity in the Brazilian general population is overloading the public 
health system (SUS – Unified Public Health System), requiring 
treatment of these conditions and associated diseases(13).

The burden of obesity is related to serious health consequences 
associated to obesity, including type-2 diabetes, cardiovascular 
disease, musculoskeletal disorders and certain types of  cancers.  
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Some of these conditions are directly related to the principal causes 
of death, such as heart disease and stroke(16). Several other condi-
tions associated to obesity can lead to a reduced life expectancy 
and poor quality of life, such as obstructive sleep apnea, infertility, 
obstetric complications and psychiatric comorbidities(6).

Contrarily to conventional treatment involving dieting and 
physical exercising, often ineffective in generating long term re-
sults(10), bariatric operations have been an effective method for 
sustained weight loss in morbidly obese individuals(2,7,9).

The Roux-en-Y gastric bypass (RYGBP) limits caloric intake 
and also reduces calorie absorption. Other mechanisms such as 
alterations in postprandial circulating levels of gut hormones may 
also contribute to the weight loss observed after these bariatric 
operations(4).

However, weight loss is not the only criteria for successful 
outcome following bariatric surgery, since the improvement in 
comorbidities and changing health-related quality of life are also 
very important criteria of  outcome, especially for the patient’s 
perspective.

The bariatric analysis and reporting outcome system (BAROS) 
is an objective and recognized system in the overall evaluation of 
results after bariatric surgery(17,18).
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The BAROS combines the Moorehead- Ardelt QoL question-
naire, which incorporates questions about self-esteem and activity 
levels as items impacting QoL, with other data relevant to evalu-
ation of bariatric surgery outcomes, including the percentage of 
excess weight loss. (%EWL), improvement in co-morbid conditions, 
and complications, Therefore, it produces a valid and reliable as-
sessment of the QoL outcomes after weight loss surgery. Several 
studies have used the BAROS, allowing fairly consistent compara-
tive analysis between various research centers(1,3,14).

The main objectives of the present study are to report results 
concerning a casuistic of  morbidly obese patients undergoing 
RYGB after a period of 2 years. They were analysed in terms of 
weight loss, improvement of  obesity related medical conditions, 
and quantitative changes in health-related quality of life (QoL), 
discussing our results comparatively to the current literature docu-
menting results regarding these outcome variables.

METHODS

This is a retrospective, descriptive study with a quantitative 
approach, carried out with a sample of  120 medical records of 
patients undergoing bariatric surgery, laparoscopic Roux-en-Y 
gastric bypass (RYGB), at a center of excellence certified by Surgical 
Review Corporation (SRC) and Brazilian Society of Bariatric And 
Metabolic Surgery (SBCBM) in 2012 for the realization of such 
surgery in the state São Paulo (Hospital and Maternity Vitoria). 
The patient’s charts were selected and data were collected through 
the institution database, using the following inclusion criteria: 
patients who underwent RYGB between the months of March to 
June 2011 aged 20 to 50 years.

For the scope of comparison, we conducted a search for articles 
on the platform PubMed with the keywords: bariatric surgery, 
RYGB and BAROS.

The calculation of %EWL (percent of excess weight loss) was 
based on the Mean Ideal Weight Women and Men According to 
Height(15).

Data were collected through the institution database, in order 
to obtain information concerning the changes occurred on the fol-
lowing items: loss of excess weight, evolution of comorbidities and 
surgical or clinical complications. The five aspects of quality of life 
(self-esteem, willingness to physical activity, sociability, willingness 

to work and sex life) were assessed by telephone calls, according 
to the BAROS items. This evaluation method using the BAROS 
instrument allowed us to classify the patients into five groups (poor, 
acceptable, good, very good or excellent) based on a score table.

Surgical procedures were performed by a team of largely ex-
perienced surgeons, according to standard techniques described in 
routine Roux-en-Y gastric by-pass guidelines (RYGB)(19).

Diagnostic criteria and assessment of clinical co-morbidities, 
and parameters considered in the analysis of outcome were based 
on specifications proposed by Oria and Moorehead(17,18). The cur-
rent analysis followed the ethical aspects described in the Declara-
tion of Helsinki and the Document of the Americas. The protocol 
and all other applicable documents were approved by the local 
institutional review board.

Statistics
Statistics were computed using IBM SPSS statistical package, 

version 20. In the descriptive statistics, continuous variables were 
presented as means and standard deviation and categorical vari-
ables as frequencies and percentages. Kolmogorov-Smirnov tests 
were used to test normality of distributions among continuous vari-
ables: age, BMI reduction and %EWL showed normal distributions. 
BAROS scores related to %EWL (P<0.001), QoL (P=0.002) and 
BAROS total scores (P=0.04) showed non-normal distributions. 
ANOVA and Mann-Whitney tests were used according to the 
normality of distributions. A maximum limit of significance of 5% 
was defined for chance of type I error (P<0.05) in two-tailed tests.

RESULTS

Clinical demographical data and weight loss results:  
Results concerning clinical data, baseline and end-point 
variables in 120 patients

(103 women and 17 men) are showed in Table 1.
Patients showed highly significant reductions in weight and 

BMI along the 2-year follow-up period (mean days after sur-
gery = 794 (±33) days). Overall, mean percent excess weight loss 
was 74.6 (±15.9) and BMI reduction was 15.6 (±4.4) Kg/m2. Women 
showed %EWL higher than men (F=10.7; P=0.001). However, with 
reference to BMI reduction, women showed just a non-significant 
trend to higher reduction comparatively to men (F=2.7; P=0.102).

TABLE 1. Clinical, baseline and 2-year follow-up variables in 120 patients submitted to RYGB

Gender
Age 

(years)
Baseline 

BMI
Baseline 
Weight

Excess 
Weight

Final Weight Final BMI
BMI 

Reduction
%Excess 

Weight Loss
Hospital 

(days)

Male (n=17) 36.2 (±7.6) 46.1 (±6.4) 152.3 (±32.7) 81.5 (±31.0) 101.4 (±21.4) 32.2 (±5.9) 13.9 (±5.9) 63.4 (±15.5) 3.4 (±1.0)

Female (n=103) 36.2 (±7.0) 44.2 (±4.3) 120.5 (±16.2) 61.2 (±14.0) 74.7 (±12.5) 28.3 (±4.3) 15.8 (±4.1) 76.5 (±15.3) 3.4 (±1.8)

Total (n=120) 36.2 (±7.1) 44.5 (±4.7) 125.0 (±22.2) 64.0 (±18.7) 78.5 (±16.8) 28.9 (±4.8) 15.6 (±4.4) 74.6 (±15.9) 3.4 (±1.7)

Statistics 
Men:Women

F=0.001;
P=0.970

F=2.48;
P=0.118

F=39.6;
P<0.001

F=20.01;
P<0.001

F=52.93;
P<0.001

F=10.19;
P=0.002

F=2.71
P=0.102

F=10.68
P=0.001

Statistics 
BaseLine:Final

T=39.7; 
df=119; 
P<0.000

T=38.4; 
df=119; 
P<0.000

RYGB: Roux-en-Y gastric bypass
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BAROS results
Results of row scores obtained from the 120 subjects using the 

BAROS scale are presented on Table 2. Referencing the total score 
of the BAROS scale, women presented better results comparatively 
to men (Mann-Whitney P=0.005). Table 2 shows us that this effect 
was mainly.

TABLE 2. BAROS scores in 120 obese subjects after a 2-year follow-up following RYGB

Gender BAROS %EWL BAROS QoL BAROS Control 
Comorbidities

BAROS 
Complications Total BAROS

Men (n=17) 2.12 (±0.70) 2.08 (±0.75) 1.24 (±1.39) -0.13 (±0.33) 5.3 (±1.5)

Women (n=103) 2.52 (±0.57) 2.36 (±0.68) 1.77 (±1.44) -0.13 (±0.30) 6.6 (±1.7)

Total (n=120) 2.47 (±0.61) 2.32 (±0.69) 1.69 (±1.44) -0.13 (±0.30) 6.4 (±1.7)

Mann-Whitney U test Mann-Whitney
(P=0.018)

Mann-Whitney
(P=0.140)

Mann-Whitney
(P=0.110)

Mann-Whitney
(P=0.586)

Mann-Whitney
(P=0.005)

RYGB: Roux-en-Y gastric bypass. EWL: excess weight loss. QoL: quality of life.

TABLE 3. Surgical and clinical complications according to BAROS 
criteria in 120 morbidly obese patients who underwent RYGB after a 
2-year follow-up.

Complications N (%)

SURGICAL
    Major (-1.0)
      Early
      Late

Bowel obstruction (*)
---

2 (1.7%)
---

   Minor (-0.2)
      Early
      Late

---
Stomal stenosis

---
3 (2.5%)

CLINICAL
    Major (-1.0)
      Early
      Late

Pulmonary embolism
---

1 (0.8%)
---

   Minor (-0.2)
      Early

      Late

Deep venous thrombosis
Dysfagia

Urinary tract infection
Persistent nausea and vomiting

Anemia
Renal lithiasis

Metabolic deficiency
Depression

2 (1.7%)
1 (0.8%)
1 (0.8%)
1 (0.8%)

7 (5.8%)
1 (0.8%)
2 (1.7%)
1 (0.8%)

Incidental 
Cholelithiasis*
   (-1.0)
      Late After bariatric surgery  

(2 year- follow up)
9 (7.5%)

RYGB: Roux-en-Y gastric bypass. * Choletithiase is not considered as a complication of 
bariatric surgery

Associated with the highest scores in BAROS %EWL observed 
in women (mean=2.52 ±0.57) as compared to men (mean=2.12 
±0.70) (P=0.018), followed by a tendency to relatively better satis-
faction in women concerning items of quality of life (although not 
significant, P=0.14). However, there were no significant differences 
between gender regarding partial BAROS scores involving QoL, 
control of comorbidities, or clinical/surgical complications.

Regarding pre-surgical comorbidities described as categorical 
data, within male patients (n=17), 9 (53%) showed no comorbidi-
ties, 3 (18%) cardiovascular, 2 (12%) metabolic syndromes, and 1 
(6%) pulmonary/lung conditions. Only two male subjects showed 
association of  2 comorbidities (cardiovascular and metabolic, 
12%). In the group of women (n=103), there were 40 (39%) cases 
without comorbidities, 23 (22%) cases with cardiovascular, 6 (6%) 
with osteoarticular, 4 (4%) with metabolic, 2 (2%) with gastroin-
testinal, and 1 (1%) with pulmonary clinically relevant conditions. 
Sixteen women showed association between cardiovascular and 
metabolic disorders (15.5%) and 4 (4%) between cardiovascular and 
osteoarticular disorders. Two women showed association between 
trhee or more comorbidities.

From the eight men presenting pre-surgical comorbidities, 
there was full resolution in five (62.5%) cases and partial resolu-
tion in three (37.5%) cases. From the 63 women with pre- surgical 
comorbidities, 56 (89%) cases showed complete resolution and 
seven (11%) cases partial resolution of  comorbidities. Overall, 
from the 71 (59%) subjects suffering from pre- surgical conditions, 
complete (61 [86%] cases) or partial resolution (10 [14%] cases) was 
observed in all subjects.

The analysis of surgical and/or clinical complications showed 
that in 92 subjects (13 [76.5%] men and 89 [74.2%] women) there 
were no complications at all. Concerning the complications strictly 
arising from the surgery, reoperation due to bowel obstruction was 
needed in two patients (1.7% of total casuistic) and there were three 
(2.5%) cases of  stomal stenosis, solved by endoscopic dilation. 
Therefore, complications specifically resulting from the surgical 
procedure were observed in 4.2% of cases.

Along the 2-year follow-up, nine (7.5%) patients showed in-
cidental cholelitiasis and needed cholecystectomy. Sixteen (13% 
of total casuistic) subjects presented minor clinical complications 
managed by means of outpatient treatment (1 man and 15 women). 

On the other hand, one patient (0.8% of total casuistic) suffered 
major clinical complication requiring hospital admission due to pul-
monary embolism as early clinical complication. All complications 
were solved with specific clinical measures or surgical procedures 
during hospitalizations shorter than 7 days, with no mortality. 
Complications are listed in Table 3.
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Thus, total scores of  the BAROS scale allowed good (28 cases 
[23%]), very good (38 [32%] cases) or excellent results (53 [44%] 
cases) in 99% of  the total sample (119 cases). (Table 4)

needed cholecystectomy. Sixteen (13% of  total casuistic) subjects 
presented minor clinical complications managed by means of 
outpatient six treatment (one man and 15 women). On the other 
hand, one (0.8% of  total casuistic) patient suffered a major clini-
cal complication requiring hospital admission due to pulmonary 
embolism. All complications were treated clinically or surgically, 
with admissions to hospital lasting less than 7 days. No deaths 
were documented.

Regarding total scores obtained with the BAROS questionnaire, 
results were considered excellent by 44% of patients, very good by 
32%, good by 23%, and acceptable by one (0.8%) patient. Overall, 
the majority of patients (99%) presented with scores varying from 
good to excellent. This result seems to be consistent with other 
studies, as e.g., the study of Suter and colleagues(21). That particular 
study involved 379 patients undergoing RYGB in Switzerland, and 
it found that more than 95% of patients had a good to excellent 
5-year overall result according to the BAROS score.

Changes in QoL
Several surgical teams have been using the BAROS system in 

the follow-up of bariatric patients in order to analyse quality of 
life variables. In our study, in spite of  gender, subjects scored a 
mean of 2.32 (SD=0.69) in the items of QoL. According to the 
BAROS scalar ranking for QoL evaluation, most of patients rated 
their condition as improved or much improved. Again, the mean 
score related to QoL in our sample was similar to those presented 
in the latest literature(21).

Finally, it is wise to point out some of the limitations of our 
study: Putative (?) characteristics of patients that may impact re-
sults concerning weight loss and QoL, such as ethnicity, fat mass, 
physical activity, level of education, and psychiatric state were not 
documented. Other than that, the casuistic of male subjects was 
relatively small compared to women, and a longer period of follow-up  
would be advisable in order to assess the stability of results.

CONCLUSION

The present study, based on the follow-up of 120 patients 2 years 
after underwent to RYGB, confirms previous results concerning 
efficacy and safety of bariatric surgery in the control of obesity and 
related conditions. The mortality rate was zero. Patients showed 
mean %EWL of 75% and total or partial control of clinical condi-
tions in all 71 cases suffering from pre- surgical co-morbidities. This 
surgical procedure proved to be safe, with 4.2% percent of cases 
presenting with complications specifically related to the surgical 
procedure. Sixteen (13% of the total casuistic) subjects experienced 
clinical complications requiring clinical outpatients treatment 
(9.1% of  the total patients) or in some cases including hospital 
admission (6.9% of the total patients). As reported by a number 
of  studies, using the BAROS system allows us to identify good 
to excellent results concerning items of quality of life and overall 
satisfaction. We have also found that both male gender and age can 
be associanted with poor results as far as weight reduction. Based 
on our experience and medical literature, it is recommended that 
future studies also investigate other important variables impacting 
the outcome of bariatric interventions, such as medical (e.g., fat 
mass), psychosocial (e.g., education, income, depression, compul-
sive eating)(8,20), ethnic, and lifestyle (e.g., inactivity, overeating), in 
order to better identify influential variables and risk factors over 
longer periods of follow-up.

TABLE 4. Results concerning total score of BAROS showed in cate-
gorical data of 120 subjects submitted to RYGB at the end of a 2-year 
follow-up period

Total BAROS 
Categorical 
data

Acceptable Good Very good Excellent

Man  
(n=17) 0 9  

(7.5%)
3  

(2.5%)
5 

(4.2%)

Women  
(n=103)

1 
(0.8%)

19 
(15.8%)

35 
(29.2%)

48 
(40%)

Total 
(n=120)

1  
(0.8%)

28 
(23.3%)

38 
(31.7%)

53 
(44.2%)

RYGB: Roux-en-Y gastric bypass. X2=9.8; P=0.020.

DISCUSSION

Weight loss
After a period of  2 years, patients showed mean %EWL of 

74.6 (±15.9) and BMI reduction of 15.6 (±4.4). These results are 
similar to those found in literature. Indeed, a recent metanalysis 
has reported mean %EWL of 74.4% and BMI reduction of 14.5 
in randomized controlled studies of  patients underwent gastric 
bypass after 2-years of follow-up(5).

Overall, literature reports that male gender and age are nega-
tively associated with weight loss after bariatric procedures(3). 
Our study showed that women drop a higher percentage of 
excess weight when compared to men. There was also a trend to 
the same effect with reference to BMI reduction. However, since 
those differences in BMI reduction showed just a non-significant 
trend to higher reduction of  weight in women (F=2.7; P=0.102) 
as well as higher %EWL That seems to be partially resulting 
from the lower baseline mean excess weight of  women compara-
tively to men. On the other hand, controlling for pre-surgical 
BMI, we have found trends to negative correlations between age 
and %EWL (R= -0.160; P=0.083) and age and BMI reduction  
(R= -0.165; P=0.073).

Outcome variables according to BAROS scores
We have used the Bariatric Analysis and Reporting Outcome 

System (BAROS) in order to access variables impacting outcome 
results of bariatric surgery. Improvement of co-morbid conditions 
associated with obesity is one of  the most important variables 
considered in the success of  bariatric treatment. In the present 
sample of subjects, from 71 cases with one or more co-morbidites 
associated to obesity, there were complete remission in 61 (86%) 
cases and partial resolution in 10 (14%) cases.

With reference to complications strictly arising from the 
surgery (4.2% of  cases), reoperation was needed in two patients 
(1.7% of  total casuistic) due to bowel obstruction and three in 
cases due to stomal stenoses (treated through endoscopic dila-
tion). Along the follow-up, nine patients showed cholelitiasis and 
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