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Surgery treatment is currently the most effective option for reducing and maintaining weight loss in
morbidly obese patients. Changes in dietary habits should be continuous for obtaining successful
treatment. This study aimed to identify and analyze changes in dietary habits developed after bariatric
surgery relating them to the treatment of nutritional deficiencies and complications resulting from
surgery. The study was conducted from August to October2013, with the participation of 60 invited
patients assisted by the Obesity Nucleus of Ceara. A self-administered quiz was made to evaluatethe
feeding behavior before and after the surgery. Statistical tests were performed using GraphPad Prism
Software, considering statistical significance levelof p<0.05. There were prevalence of night-eaters
feeding behavior (58 %), changes in chewing, considerable reduction in fluid intake in meal patterns,
and the presence of complications and disabilities such as alopecia (41 %), dumping (37 %), vitamin
B12 deficiency (20%), calcium and vitamin D deficiency (12%). The feeding frequency showed an
increased intake of fruits and raw vegetables, wholemeal pasta, but a reduction in milk and dairy
products ingestion. Several changes in eating habits have evolved after surgery, confirming the
importance of proper monitoring by a nutritionist.
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INTRODUCTION

Obesity is characterized as a multifactorial disease, and among

At the beginning of the 21st century, the World Health
Organization (WHO) drew attention to the fact that there will
be approximately 300 million obese adults around the globe,
representing about 60% of the world's population. This
pathology defined as obesity is characterized by excessive
accumulation of body fat, which in the long term may result in
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its causes are environmental, behavioral, cultural, genetic,
physiological, and psychological factors. For these and other
reasons, this pathology is difficult to interpret, identify and
manage. Among the various options, the changes in eating
habits influenced by the contemporary Western lifestyle, where
the globalized food production, the industrial marketing, and
the facilities obtained by urbanization are emphasized
(Landeiro, 2011; Da Silv, 2013). Treatment involves several
approaches. Dietary counseling, physical activity scheduling
and use of anti-obesity drugs are the main pillars. However,
when the morbid degree is reached, these forms of treatment
do not have the expected effect.
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Therefore, due to the need for a more effective intervention in
the clinical management since it presents low morbimortality
taxes and safety for reduction and maintenance of weight loss.
To achieve the expected results, many changes in the patient
eating habits are stimulated. For this reason, this surgical
procedure becomes a method to encourage a new diet that will
promote weight loss (Geraldo, 2014; Landeiro, 2011; Steyer et
al., 2016; Burgos, 2011). It is important to note that surgical
treatment maylead to various micronutrient deficiencies,
among which the most common deficiencies are vitamin B12,
iron, calcium, and vitamin D. Other deficiencies that can lead
to serious complications include thiamine, folic acid, and fat-
soluble vitamins (Milk, 2013).

The unbalanced consumption of macro and micronutrients in
pre- and post-operative periods evidences potential nutritional
risks. The adequate monitoring by a nutritionist is fundamental
for providing a diagnosis of wrong eating habits and promoting
nutritional reeducation. One of the most important aspects is
information, and every patient should be thoroughly aware of
the needed changes in diet and lifestyle. These changes have to
last for at least six months after the surgery, because with the
passage of time he will be able to choose to adhere to the
proposed recommendations or not (Landeiro, 2011; Silva et
al., 2014; Bastos ef al., 2013). In this context, this study aimed
to know and analyze the changes in the alimentary habits
developed after the bariatric surgery relating them to the
treatment of complications and nutritional deficiencies
resulting from the surgical process.

METHDOLOGY

It is a descriptive cross-sectional study in which patients who
underwent bariatric surgery were invited to participate. These
patients were followed up by professionals from the Obesity
Nucleus of Ceara. Data collection was performed from August
to October 2013. The study was submitted and approved by the
Research Ethics Committee of the University Center Estacio of
Ceara. The inclusion criteria were: men or women from 18 to
60 years old, which were randomly chose among those who
came to return with the nutritionist and/or gastroenterologist,
who were in the periods of 2 months, 4 months, 6 months and
over 1 year after surgery. Each group consisted of 15 patients,
making a total of 60 patients. They agreed to participate in the
study by signing the Informed Consent Form.

To collect data, a structured questionnaire was developed and
divided into blocks, covering the following topics:
Identification data, Data antecedent to the surgical procedure,
Eating habits, Historic of comorbidities, Presence of
complications and / or deficiencies, Use of supplements and
medications, and Food frequency. The questions analyzed
points before and after surgery, such as weight, chewing,
dominant food pattern, presence of diseases and nutritional
deficiencies, quantity of daily meals, and others. In addition, to
analyze the changes in the food standard, there was a
frequency table, which analyzed the consumption frequency of
each food listed before and after the surgery. For data
tabulation the Microsoft Office Excel program was used,
through tables elaboration and filling. Quantitative variables
were described by Average and Standard Deviation. The
tabulated data were analyzed using GraphPad Prism Software,
version 5.0. For the determination of Statistical Significance
was considered the value of P <0.05.

RESULTS

The sample consisted of 60 patients represented 68% by the
female gender and 32% by the male gender. The mean age
among participants was 35 years. In relation to the greatest
weight already reached by the patients, a total average of
102.10 + 29.99 kg was obtained. While the average current
weight was 97.95 + 27.65kg. The prevailing surgery technique
was gastric bypass, with 95% of the patients interviewed, the
other 5% were divided into adjustable gastric band and vertical
gastroplasty. As for schooling, 70% had a higher education
level or were attending, given that it was uniformly highlighted
in the four groups studied, while 25% completed high school
and 5% completed elementary school. Regarding the stage of
life in which the patient detected obesity, the adult stage had
the highest percentage (36.67%). In sequence, 33.33% was
obtained in adolescence, 16.67% after gestation and 13.33%
during childhood. About the other treatment options for weight
loss, there was an equality, where the medication and the self-
care regimen obtained 81.67% each, while the dietary follow-
up obtained 68.33% and the physical exercise 66, 67%.

Before the surgical procedure, the night-eater (atea lot at
night), with 58.33% of the patients, was the dominant eating
pattern. Then, with 46.67%, the gluttons stood out (they ate
large quantities per meal). Soon after, with 38.33%, the binge-
eaters were found (compulsive for food at any time of the day).
Then, 28.33% were obese who consumed large amounts
followed by feelings of purgation, and finally 26, 67% in the
pattern of the candy eaters. It is noteworthy that after the
surgery only 5% stated to remain in the pattern of night-eaters,
5% as gluttons and 3.33% as candy eaters. The results of the
survey about chewing can be interpreted in Figure 1. In this,
the transition from rapid mastication, in the period before
surgery, to normal or slow, after surgery, can be highlighted.
Another important question approached the consumption of
liquids during meals, before and after surgery, including in
which meals there was liquid intake. These data can be
analyzed in Figure 2.
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Fig.1. Representative of the chewing changes of patients
undergoing bariatric surgery

The use of vitamins was standardized according to what is
prescribed by the gastrologist physician: vitamin B12 and a
multivitamin complex. The complications presented after the
surgical procedure were alopecia (41%), dumping (37%),
vomiting (27%), diarrhea (22%), constipation (15%) and
anemia (6%). In relation to deficiencies, vitamin BI12
deficiency (20%), calcium and vitamin D deficiency (12%)
were detected, without deficiencies (62%), besides iron that
was detected by anemia.
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Fig. 2. Representative about the consumption of liquid during the
meal. A Comparison of fluid intake before and after surgery. B
Evolution of changes in fluid intake during meals in the post-
operative period

Beforesurgery  Aftersurgery  Neverpresented
Hypertension 40% 4% 56%
Heart diseases 10% 0% 90%
High Cholesterol ~ 33% 2% 65%
Diabetes 18% 2% 80%
Sleepproblems 45% 8% 47%
Joint diseases 35% 13% 52%
Difficultyto 30% 8% 62%

Getpregnant

Based on the presence of comorbidities (Table 1) associated
with obesity, it was noticed the presence of hypertension
(40%) before surgery, and its reduction to 4%after surgery to.
Regarding food frequency (Figure 3), it can be observed that
there was a change in the amount of consumption per day of
the main food groups during the post-surgical period. It was
observed a reduction in pasta consumption during the post-
operative period up to the 5t post-operative month, and then
there was an increase of its consumption, although it did not
reach the levels of consumption in the pre-operative patient.
However, regarding to the consumption of raw fruits and
vegetables, a curve opposite to that of pasta consumption.
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Fig. 3. Representative of the main changes in dietary intake of
foodstuffs observed in the post-surgical period

DISCUSSION

In the present study, the first subject to be discussed is the
reduced value between the mean of the weights (highest
obtained before surgery and current). In a study conducted by
Guimaraes et al. (2006), the predictive factors for weight loss
after surgery were analyzed, among them the genre, stating
that in the male there was a tendency to greater weight loss, the
schooling, because the higher the schooling the better the result

of the surgical technique, with bypass providing the best
results in weight loss. Therefore, it can be highlighted that
although a large part of the sample had a higher education
level and the bypass technique was performed, the mean
weight loss was not expressive, it is also worth mentioning that
68% of the sample was composed by females. When analyzed
about the other treatment options performed, it is understood
that there was preference for drug treatment and regimens
without adequate nutritional monitoring. This fact is relevant,
because it proves that there is a need for adequate nutritional
intervention before surgery, to aware the patients about the
importance of adequate nutritional monitoring, investigation of
possible deficiencies, and thus, provide the necessary nutrients
for the recovery and health (Silva et al., 2014; Bastos, 2013).

After the post-surgery period, there was a considerable
evolution in the chewing and reduction of liquid intake during
meals, as shown in figures 1 and 2. Figure 2-B showed that
after 6 months, the habit of drinking liquids was restricted to
lunch and dinner. Chewing is emphasized because there is a
complete follow-up to teach the patient how to chew properly,
since the food must obtain pasty consistency before being
swallowed, which guarantees a better post-surgical digestive
process (Landeiro et al., 2011; Da Silva, 2013; Milk, 2013;
Steyer et al., 2016; Burgos et al., 2011; Silva et al., 2011;
Guimardes et al., 2011; Bastos et al., 2013; Vitolo, 2008;
Santos et al., 2015). Another point discussed is about
micronutrient deficiencies, which these patients presented with
vitamin B12, calcium, vitamin D and iron, even with the use of
routine supplementation after surgery. Some factors that favor
nutritional deficiencies are reported, including inadequate body
reserves, malabsorption due to surgical technique, decreased
nutrient intake and lack of understanding of its use (Silva et
al., 2011; Guimaraes et al., 2011; Bastos et al., 2013; Vitolo,
2008; Santos et al., 2015). Therefore, the non-adherence to
nutritional recommendations, the reduction of food intake and
the surgical process effects support the prevalence of these
deficiencies. About complications after surgery, the most
referred were alopecia and dumping, which are involved with
difficulties in controlling eating practices. Dumping syndrome
may be related to ingestion of large amounts of sugars, while
alopecia involves protein, essential fatty acids, andzinc
deficiency (Geraldo et al., 2014; Landeiro et al., 2011; Da
Silva, 2013; Milk, 2013; Steyer et al., 2016; Burgos et al.,
2011; Silva et al., 2011; Guimaraes ef al., 2011; Bastos et al.,
2013; Vitolo, 2008; Santos et al., 2015). Analyzing Figure 3 it
can be noticed that sugar only had a decrease in intake during
the first months of surgery, increasing its consumption from
the6™post-operativemonth. The red meat, which is the main
protein sources, obtained an increase of the consumption only
during the first 6 months, and soon after, its reduction.
Opposite to what is observed in the literature, the presence of
comorbidities was not elevated, and those who presented had a
considerable improvement of the frames after the surgery.
Some factors obtained after surgery such as weight loss,
reduction of hyperinsulinemia and intra-abdominal pressure,
and the improvement of glucose metabolism contribute
directly to the improvement of these comorbidities (Vitolo,
2008). According to Vitolo (2008), man's eating habit develops
from birth, and flavors experienced in the first months of life
influence the food preferences years after. Therefore, it is
expected that there is resistance in modifying the habitual diet
of each patient. However, by looking at Figure 3, many dietary
modifications can be observed. The first significant change
was the increase in the consumption of whole grains with
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reduction of the refined masses, which can act to benefit
patients presenting constipation, high cholesterol and diabetes,
due to the greater contribution of fiber (Catalani et al., 2003).
The second and third positive developments were the
expressive increase in the consumption of raw fruits and
vegetables, which according to the graph evolves every post-
operative period. Another modification directly linked to
calcium and vitamin D deficiency, identified in 12% of the
patients, was the reduction of milk and dairy products
consumption. According to the graph, it can be analyzed that
the consumption decreased especially for the patients who had
at least 6 months of operated.

Conclusion

At the end of the study many modifications could be observed,
such as improved chewing and increased intake of raw fruits
and vegetables, which were positive consequences kept after
surgery. While the patient should still be warned about some
issues such as the importance of milk and dairy products intake
during the pre- and post-operative nutritional monitoring.
Surgery helps to succeed in weight loss, but nutrition is
essential during the treatment of deficiencies and
complications obtained, confirming the importance of
monitoring by the nutritionist.
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