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Abstract

Background Weight loss and long-term weight mainte-
nance in bariatric surgery patients are related to maintaining
satiety. It can be related to glycemic load (GL) and
carbohydrate (g CHO) intake. The aim of this study was
to investigate the effect of g CHO and GL and in weight
loss on patients who had undergone bariatric surgery.
Method The following measurements/calculations were
conducted as follows: current body weight (kg), current
BMI, percentage of excess weight loss (PEWL), average
monthly weight loss (AMWL), energy intake (kcal per
day), and GL calculation. Correlations were found among
the studied variables. A multiple linear regression analysis
of diet variables executed with GL and weight loss.
Results The population presented 66% of EWL. The
average of total energy intake (TEI) was 12204480, and
the calculated GL resulted in an average of 73.2. Nega-
tive correlations were found between AMWL and TEI
(p=0.04), and between AMWL and GL (p=0.009); further-
more, a negative correlation was found between carbohy-
drate intake in grams and AMWL (p=0.003). A positive
correlation (p=0.017) was found between GL and TEL
Weight loss and GL were also correlated. Among the intake
variables, GL and g CHO consumed are held accountable
for 62 percent of AMWL. The multiple linear regression
analysis showed that GL and carbohydrate grams (g CHO)
account for 62% of AMWL.
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Conclusion The glycemic load and grams of carbohydrate
are intake factors that can be useful tools in weight loss and
long-term weight maintenance on patients who have
undergone Roux-en-Y Gastric Bypass (RYGB).

Keywords Carbohydrate intake - Glycemic load -
Bariatric surgery- Roux-en-Y gastric bypass - Weight loss

Introduction

Morbid obesity is a disease refractory to diets and medica-
tions, but which is usually well responsive to bariatric
surgery [1]. Of this type of surgery, the one most practiced
in Brazil and in the USA is the Roux-en-Y gastric bypass
(RYGB), since it has low morbimortality and is highly
effective [2]. In general, about 65% to 80% of excess weight
is lost in the first 12 to 18 months after surgery, stabilizing on
about 50% to 60% by the end of the third year [3]. Con-
sensus among researchers concerning the criteria for success
in treating obesity with surgery is the loss of at least 50% of
excess weight and long-term weight maintenance [4].

One of the factors that assures weight maintenance after
surgery is the continuity of the sensation of satiation. The
sensation of satiation is defined as satisfaction during an
episode of food intake which contributes for the individual
to stop eating or to feel the sensation of satisfaction
between meals, thus resulting in a longer interval between
them and lower calorie intake [5]. Patients who underwent
RYGB have a tendency to reduce such sensation 6 months
after surgery [6]; at this stage, patients tend to return to their
traditional eating habits. Satiation takes place through
hormonal, biochemical, and feeding mechanisms [7].

The reduction of appetite caused by RYGB cannot be
attributed only to the precocious satiation caused by
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reduced gastric volume, once such sensation extends
beyond the postprandial period [8]. A series of papers
supports this hypothesis [8—11], thus demonstrating that a
modification in the secretion of various hormones released
after the RYGB has an important physiologic role in
controlling appetite and satiation.

Ghrelin is a hormone produced almost entirely in the
gastric fundus, which is an area that is excluded after the
RYGB procedure [12]. This peptide is the only circulating
orexigen known, and therefore has a stimulating effect on
food consumption [13]. Friibeck et al. observed lesser
plasma levels of ghrelin in patients who underwent RYGB
in comparison with gastric bandage patients. These data are
in conformity with other authors [14, 15]. Suppressing the
ghrelin production seems to be one of the potential mecha-
nisms by which RYGB causes an enhancement in satiation
and triggers weight loss, in a process called override sup-
pression (a paradoxical suppression of hormone production
while its stimuli for secretion are still present) [8, 11].

Contrasting with ghrelin’s action, other intestinal hor-
mones such as glucagon-like peptide-1 (GLP-1) and
peptide YY (PYY) act as appetite-suppressing agents, thus
being classified as anorexigens. PYY is a hormone secreted
by L-cells in the final part of the small intestine in response
to the presence of nutrients [16]. PYY slows down gastric
and intestinal emptying and promotes better absorption.
After RYGB, its postprandial secretion takes place prema-
turely and is more elevated [10, 17], which may be
explained due to the absence of the pylorus and to the
food mass passing quickly through the stomach [18]. This
change in PYY secretion may contribute to food consump-
tion reduction and to weight loss. GLP-1 promotes insulin
secretion and inhibits glucagon secretion, as well as it
reduces appetite and food consumption on obese patients.
Its levels also tend to increase after RYGB, thus causing
results similar to those of PYY [10].

As mentioned above, besides biochemical and hormonal
factors, satiation also takes place through food factors. An
important intake factor in maintaining satiation is related to
glycemic index (GI) of foods. GI is the categorization of
foods based on response of postprandial blood glucose
compared to a reference food such as bread or glucose [19].
High-GI foods are thus classified because they raise blood
glucose levels, which induces a greater hormonal response,
i.e., a greater raise in insulinemia [20]. Since insulin is an
anabolic hormone, there is a higher risk for excess calories
to be stored in the form of fat. In addition, such foods
provide a greater risk of causing reactive hypoglycemia due
to the greater hormonal response generated [21]. In general,
refined grains, potato, and saccharose have high GI.
Inversely, low-GI foods are those which cause lower peaks
and a lower area below the glycemic curve in the post-
prandial period, such as whole foods, vegetables, and whole

grains. Studies have pointed out a reduction in hunger
and/or increase in satiation after low-GI foods are con-
sumed, in comparison with the consumption of high-GI
foods [20, 21]. Such studies also showed that the average
calorie intake in meals after high-GI foods were consumed
was 29% higher than after low-GI foods were consumed.
This analysis suggests that consuming high-GI carbohy-
drate may be associated with a higher calorie intake when
compared with consuming low-GI carbohydrate [21].
Pawlak et al. [22] found that low-GI meals relate to lower
appetite between meals, with a negative energy balance and
consequent weight loss.

It is widely known that GI is a food characteristic, which
does not consider the global glycemic effect of different
foods consumed in a same meal. For addressing this gly-
cemic effect of foods in a meal, the use of glycemic load
(GL) has been praised as an important tool in studying the
meal as a whole. It is the product of the available quantity
of carbohydrate in a meal and the GI of foods that compose
it [23, 24].

Taking into account the possibility of using glycemic
load of meals as a managing tool for weight loss in this
population, this study purported to investigate the effect of
glycemic load of meals and the weight loss of patients who
have undergone RYGB bariatric surgery.

Methods

This was a transversal, retrospective study which comprised
a convenience sample with patients who were operated by
means of the RYGB technique by the Gastrocirurgia staff of
Brasilia, in Brasilia-DF.

The inclusion criteria were: to have been operated upon
by the same surgeon, using the RYGB technique with a
6.8-cm restrictive band; to be between 16 to 65 years old,;
at least 6 months to have passed since the date of the
operation; and to have periodical medical and nutritional
follow-up (at least twice a year). The exclusion criteria
were: patients who would not fit the inclusion criteria;
patients in whom the restrictive band was not placed due to
technical-surgical reasons; patients who studied nutrition or
worked in such area; patients with psychiatric diseases
(depression, phobias, etc.) which needed psychotropic
treatment; bulimic and/or anorexic patients. The research
was approved by the Research Ethics Committee of the
University of Brasilia’s Health Sciences Faculty. The
contact with patients was made through telephone contacts.
After their agreement to participate in the research, a day
and time was set for data collection. The patient was
interviewed only by the researcher. At the day of data
collection, the patient firstly learned of the free-consent
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term, which was read and signed. A copy of it remained
with the patient and another remained with the researcher.
The data collection consisted of anthropometric evalua-
tion and the patient filling the 4-day food intake record. The
following procedures were conducted as follows:

Weight and Height

The standard procedures of body weight and height
measurement were followed, as recommended by Gordon
et al. [25]. Such measurements were taken in fasting, with a
digital scale with capacity for up to 300 kg and sensitive-
ness of 100 g (Filizola®, Brazil) and a wall stadiometer
with sensitiveness of 5 mm. The body mass index (BMI)
was then calculated (kg/m?). The adopted criterion for clas-
sification of nutritional state was the one from WHO [26].

Calculation of Excess Weight Loss

The criteria in the table from Metropolitan Life Foundation
were followed [27].

The percentage of excess weight loss (PEWL) refers to
the percentage of the difference between pre-surgery weight
and current weight in relation to ideal weight. For weight
loss speed analysis among patients with different post-
operation periods, the average monthly weight loss
(AMWL) variable was created. Thus, average monthly
weight loss (AMWL) = percentage of excess weight loss
(PEWL)/time lapsed after surgery in months. Considering
that studies often present results in relation to 12 months of
postsurgery period [28, 29], data obtained in this study
were also categorized according to such period.

Food Intake

Patients were oriented to record 4 days of their food intake,
one of which at least should be a weekend day. They were
all supplied with instructions for filling the form and with
photos of standard food serving sizes [30]. Those forms
were taken home and subsequently, after having been filled
in, they were returned to the researcher. The subjects were
oriented to record freely all foods and drinks—except for
water—they had consumed during day and night.

The average of the 4 day food record was calculated.
The following averages were calculated: daily calories
(kcal/day); protein (PTN), lipid (LIP), and carbohydrate
(CHO) intake quantities, in grams per day and in
percentage of the total energy intake (TEI) per day. The
daily mean quantity of fibers consumed was also calculated.
The calculation was carried out by using the Nutrisurvey®
[31] nutrition support software. Household measures were
turned into grams by using Pinheiro’s table [32]. Some

@ Springer

receipts that were not previously listed in the program were
calculated and included in it.

Glycemic Load of Meals

Initially, foods consumed by patients were classified as per
their GI pursuant to the table published by Foster-Power
et al. [23] GL was calculated by multiplying the quantity of
carbohydrate existent in the consumed food serving by its
GI, and the result was divided by 100. The meal GL was
calculated by the sum of glycemic loads of foods in that
meal [23, 33]. Bread or sugar can be adopted as standard
for food GI. This study adopted the use of GI in relation to
bread. For each patient, the average GL was calculated for
each meal recorded during 4 days. Each patient had thus a
GL value that represented the average of all meals in those
4 days. Foods that were not listed in the table and which
were consumed with higher frequency among the studied
population were analyzed in the Nutritional Biochemistry
Laboratory of the University of Brasilia in conformance
with the protocol established by FAO [34].

Physical Activity

The patients were asked to inform if they practiced or not
any kind of physical activity.

Statistical Analysis

The study analyzed if there was a correlation between
average monthly weight loss (AMWL) and intake variables
and components, such as calorie intake, macronutrients and
GL of meals. Correlations were analyzed through Pearson’s
correlation index. The statistical program used was the SAS
version 8.2. In order to assess the effect of intake variables
in the AMWL variable, the study used the multiple linear
regression analysis. For the purposes of analysis, the
adopted level of significance was 5%.

Results

Eighty-nine patients participated in the research, most of
them being women (80%). The age average was 36.8+
10.7 years of age, ranging from 19 to 64. Forty-eight
percent of patients were born in Brasilia and 16% of them
were born in the State of Minas Gerais. Fourteen percent of
patients were civil servants and 10% of them were students.

Weight, BMI, and Weight Loss

Table 1 shows weight, BMI and weight loss data in the
postoperation period. Among patients with less than 1 year
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Table 1 Antropometric and
dietary characteristics of the
study subjects

BMI=body mass index; EWL
=percentage loss of excess
weight; MWL=average
monthly weight loss; MGL=
meal glycemic load Significant
difference compared to less
than 12 months post-surgery
(£ p<0.05, ££ p<0.01 with

Mean <12 months post surgery >12 month post-surgery
Antropometry (n=89) (n=47) (n=42)
Weight (kg) 83.2+15.6 84.3+16.9 81.5+£14.2
BMI (kg/ m2) 30.2+4.4 30.9+4.6 29.5+4.1
EWL (%) 66.1+14.9 65.2+14.4 68.2+15.2
MWL (%) 6.1£3.5 8.6+2.1 4.0+1.5¢
Daily dietary intake (n=53) (n=30) (n=23)
Energy (kcal) 1236+488 1093+362 1383+560£
CHO (g) 144460 125446 168+£66££
LIP (g) 4117 38+15 46+17
PROT (g) 57421 55421 58421
Fiber (g) 1145 1145 12+6
MGL 73.2+10.6 70.5+12.4 76.6+6.3£
# meals/ day 5.5+1.4 5.1+1.0 6.0+1.6£

Student ¢ test).

after surgery, the mean of excess weight loss was 65%, and
among patients with more than 1 year after surgery, such
mean was 68% (Fig. 1). The AMWL of patients with less
than 12 months after surgery was 8.6+2.1% per month.
Among patients with 12 months or more after surgery, such
value fell to 4.0+1.5%, with a significant difference
between groups (p<0.001) (Fig. 2).

Energy and Nutrient Intake, and Glycemic
Load of Meals

Among the 89 patients who participated in the research, 55
subjects filled the food intake record forms. In two cases,
the patient’s handwriting was illegible and they could not
be found for clarifications. Consequently, their data were
not analyzed (sample loss), so 53 food intake records
remained. Among these, 35 patients filled in form record
forms, 15 filled in) five record forms, and four subjects
filled in three record forms.

The most common reasons among patients for not
having filled in forms (n=34) were: difficulty in remem-
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Fig. 1 Percentage of excess weight loss (EWL) vs months postsur-
gery, (r=0.105, p=0.329)

bering what they had eaten and difficulty in filling out the
forms during 4 days.

Table 2 presents the energy and macronutrient intake
dividing food intake data of patients with less than
12 months of postsurgery time from those of patients with
12 months or more of postsurgery time. It was observed
that the studied population had low calorie intake. Protein
intake was below the level recommended for patients who
undergo bariatric surgery, which would be 80 g/day for
women and 100 g/day for men [35].

The result of calculations in food intake records showed
an average GL of 73.2+£10.6. The maximum value found
was 95 and the minimum was 35.9. Among patients with
less than 12 months after surgery, the mean GL was 71, and
for patients with 12 months or more after surgery, the mean
GL was 76 and there was significance between these
groups. The minimum glycemic load among patients in the
former group was 54 and the maximum GL was 95. Among
patients in the latter group, minimum GL was 62.9 and
maximum GL was 94.

Table 3 exemplifies the daily GL of two patients. It is ob-
served that GL can be different among similar calorie intakes.
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Fig. 2 Average monthly weight loss (MWL) vs time postsurgery,
(r=—0.820, p<0.0001)
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Table 2 Sample menu of meals consumed by patients in the study, glycemic index (GI) and glycemic loads (MGL)

Meals Patient 1 Patient 2

Breakfast Cheese bread (GI=47) Bread and butter with ham (GI=101)

Snack 1 - Potato chips (GI=105)

Lunch Rice (GI=91) Beans (GI=34) Minced meat Rice (GI=91) Mashed potatoes (GI=96) Chicken

Snack 2 Tangerine (GI=60) Chocolate Wafers (GI=110)

Snack 4 Passion fruit juice (GI=66) -

Dinner Vegetable soup (GI=54) Rice (GI=91) Chicken Mashed potatoes (GI=96) Chocolate bon bon (GI=61)
Snack 5 - Banana (GI=73) Mussarela cheese

MGL 49 95

Kcal/ day 905 984

Correlation Between Intake and Anthropometric Variables

A positive correlation (#=0.335) was found between GL
and calorie intake (p=0.017), i.e., the higher the glyce-
mic load of meals, the higher the daily calorie intake. A
positive correlation (r=0.342) was also found between
quantity of carbohydrate and GL (p=0.015). A negative
correlation (r=—352) was found between the percentage of
calories in the menu proceeding from protein (%PTN) and
GL (p=0.012). Concerning protein intake in grams and
GL, the correlation found was not significant (p=0.193).

A negative correlation (=—0.300) was found between
AMWL and the number of daily meals (p=0.034), i.e. the
higher the number of meals, the lesser the weight loss.
There was also a negative correlation (r=—0.373) between
daily calorie intake and AMWL.

GL also presented negative correlation (r=—364) in rela-
tion to AMWL (p=0.009), i.e., the lower the GL of meals,
the higher the AMWL. Carbohydrate intake in grams
(CHO) had negative correlation (r=—0.414) to AMWL
(p=0.003), and so did lipid intake (LIP; p=0.044); both
were significant. In relation to proteins, there was positive

Table 3 Pearson correlation results of intake variables, MGL and
MWL of study subjects

MGL MWL

r P r P
Kcal/day 0.335 0.017 —0.373 0.007
CHO (g) 0.342 0.015 —0.414 0.003
LIP (g) 0.297 0.036 —0.283 0.044
PROT (g) 0.135 0.352 —0.185 0.193
MGL - - —0.364 0.009
# meals/day 0.075 0.596 —-0.300 0.034

MGL=meal glycemic load; MWL=average monthly weight loss;
CHO, LIP and PROT

Means total daily carbohydrate, lipid and protein intake (g),
respectively.
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correlation between percentage of calories proceeding from
proteins (#=0.305, p=0.029), but there was no correlation
of AMWL to protein intake in grams.

AMWL Forecast Equation

In order to evaluate the influence of intake variables in
weight loss in the studied population, a multiple linear
regression analysis was carried out.

Initially, the simple correlation analysis was carried out
by making use of Pearson’s correlation coefficient. The
following variables were analyzed: GL, number of meals
per day (no. meals/day), daily calorie intake (kcal/day),
percentage of calories proceeding from proteins (PTN),
protein intake per kg of body weight (PTN/kg), CHO (g),
percentage of calories proceeding from lipids (LIP), LIP (g),
and AMWL.

The simple correlation analysis indicated variables
individually, as related to AMWL. Since the CHO (g)
variable was the one which presented higher correlation to
average monthly weight loss, it was the first variable to be
selected in the model. It was observed that the CHO (g)
variable is accounted for 28.28% of AMWL. Afterwards,
once again the regression analysis was conducted including
in the model the daily calorie intake (kcal/day) variable.
With the result, it was concluded that the two variables can
not be included simultaneously in the model, for they are
highly correlated, thus causing a multicollinearity problem.
Therefore, only the CHO (g) variable was kept.

The GL variable was then included, and there was
significance (p<0.0001). It was verified that such inclusion
contributed for improving the adjustment, which turned
from 28.28% into 62.87%. In addition, the two variables
together in the model do not present multicollinearity.

Afterwards, the number of meals variable was included,
but since it was not statistically significant (p=0.6418),
it was not kept in the model. The protein grams, lipid
grams and percentage of carbohydrate variables were also
excluded for not having significance.
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Fig. 3 Regression plot

From the adjustment of the various models of multiple
linear regression, we observed that only the CHO (g) and
GL variables were kept in the model, being that:

AMWL = 19.31050 — 0.14696 GL — 0.01645 CHO (g)

That is, the average monthly weight loss decreases
1.5 percentage points for every increment of 10 GL units,
and it decreases 1.6 percentage points for every increment
of 10 CHO grams. GL and the quantity in grams of carbo-
hydrate consumed represent 63% of the observed average
monthly weight loss (Fig. 3).

Physical Activity

Only 20% of the sample practiced a regular physical
activity. We found no correlation between weight loss and
the practice of physical activity.

Discussion

The patients examined in this study presented an average
loss of 66.1% of excess weight, which represents a
satisfactory loss in bariatric surgery [4, 36].

The mostly used formulas in bariatric surgery for
calculating the ideal weight are: the average weight listed
in the Metropolitan Life Insurance Company’s table [27],
calculation based on BMI of 25 kg/m? [37]. The 25 kg/m>
BMI reflects an ideal weight higher than the one presented
by previous methods. This study based the ideal weight
calculation on the average provided by the Metropolitan
Life Insurance Company’s table [27], as presented in the
methodology. Sugerman et al. [37], who used the same
methodology for calculating ideal weight, showed an
excess weight loss of 67+18% in patients with 12 months
after surgery. In the population analyzed in this study,

among patients with more than 12 months of postsurgery
time (n=42), we found 68+18% of excess weight loss,
i.e., a loss similar to Sugerman’s results [37]. Christou et al.
[38] who also used the same methodology for calculating
ideal weight, found 67.1% of excess weight loss in patients
with 30 months of postsurgery time.

Usually, studies discuss the postsurgery weight loss in
patients with less or more than 12 months of postsurgery
time aiming to analyze weight loss in the highest speed
period, which is the first year after the surgery, apart from
the second year on, when patients lose weight more slowly
or have already achieved a healthy weight. In this study,
results assessed according to this period also presented
comparable results. The AMWL among patients with less
than 12 months of postsurgery time was higher than the
AMWL among those with 12 months or more of post-
surgery time. However, the PEWL variable does not present
properly the individual differences in the rhythm of weight
loss. The PEWL calculated in this study, despite being an
average of weight loss in relation to total months after the
operation, now considers the time (in months) in which
weight loss occurred. Thus, AMWL seems to be a useful
sensitive indicator, for evaluating the magnitude of weight
loss in the postoperation period of each patient. From this
variable, it was possible to observe that AMWL is more
accelerated in the first 12 months after surgery (8.6+2.0%),
decreasing to an average of 4.0+1.5% after that period.
Other studies [39-42] corroborate these results, once that
after the first year of more substantial weight loss, there is a
reduction or stabilization in weight loss. This difference in
the rhythm of weight loss is due to an increase of food
intake and reduction of body weight. As a result, the calorie
intake per body weight kilogram reaches values that favor a
decrease in the weight loss speed. There is higher food
intake among patients with more than 12 months of
postsurgery time since they have developed more capability
to consume foods. AMWL in this study correlated well to
variables that show the difference of food intake between
those two groups.

The results of food intake in this population remained a
little above other studies. In other studies with patients who
underwent the same surgery with the same technique,
researchers observed an intake of 890+407 kcal 6 months
after the operation and 1,100+£426 kcal by the end of 1 year
[28, 39]. On patients with 2 years after surgery, Wardé-
Kamar et al. [43] found intake of 1,800 kcal/day.

In food intake studies, in general, the type of tool has
influence on the food inquiry. Such types of study are
affected by various measurement biases [44, 45]. In the
case of this research, the difference found in relation to
other studies may be attributed to the evaluation method
of food intake. The studies of Andersen et al. [46] and
Blake [47] used the 1-day food record for nutritional calcu-
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lations. Brown [48] used a 3-day food record. Other studies
[28, 39, 43] used 24-h food recall. Food records, which take
into account three or more days of food intake, need
more collection time and require patients to be literate,
but represent better the intrapersonal variability, thus
being more indicated for the study on food-intake pattern
[44, 45].

We found in this study a negative correlation between
calorie intake (kcal/day) and AMWL. Patients who have
consumed less calories have lost more weight. It was also
observed that the highest lipid and carbohydrate intake was
related to a lesser weight loss. This study suggests that the
intake of a high glycemic load favors higher calorie intake
and also lesser weight loss. A study by Roberts [49] sug-
gested that high GL meals favor an increase of 29% in
calorie intake when compared to low glycemic-load meals.

According to the Canadian Diabetes Association (CDA)
[48], low glycemic-load meals are composed by foods with
a glycemic index below 55; medium glycemic-load meals
contain glycemic-index values ranging between 56 and 69,
and high glycemic-load meals are composed by foods with
GI above 70. Calories in the menu proceeding from
proteins (%PTN) correlate negatively to the GL. That is,
the higher the percentage of proteins in the menu, the lesser
the GL and the higher the AMWL.

There was a positive correlation between grams of carbo-
hydrate consumed and the average GL. That was expected
since GL is calculated based on the quantity of carbohydrate
in meals. In relation to AMWL, the highest consumption of
carbohydrate in grams was correlated to a lesser AMWL.
This fact may be associated to the GL, since when carbohy-
drate in a meal is increased, so is the GL, consequently.

It is important to underscore that in the methodology for
calculating the average GL of meals, only the GL of foods
which are important source of carbohydrate is calculated.
Foods such as meat, butter, eggs, oil, and chicken are not
accounted into the GL of meals. Nevertheless, the meta-
bolic impact of consuming a high-GI food—such as white
bread—alone, and its impact when consumed with a high-
protein food or one which is a source of diet fat—such as
fried eggs or bread with butter—is not the same, for we
know that fat and protein slow down the gastric emptying
process, which is likely to reduce the GL of such kind of
meal. This is not analyzed in the calculation of the GL of
meals, pursuant to criteria established to date.

We found a negative correlation between AMWL and
the number of meals. The higher the number of meals, the
lower the AMWL. We also found a significant positive
correlation between number of meals and daily calorie
intake. An increase in the number of meals favors higher
calorie intake and lesser weight loss.

We have not found an association between number of
meals and GL of meals. The definition of “satiety,” as per
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Blundell and Burley [49], Hsu et al. [40], and Gerstein
et al. [5], includes two terms with different meanings. The
term “satiety” means absence of appetite between meals,
thus contributing for a lesser number of meals, and the term
“satiation” means a sensation of satisfaction which con-
tributes for the patient to stop eating during the meal. This
study indicated a possible relation of the GL to “satiation,”
and not to “satiety.” Low GL meals have contributed for a
sensation of satiation which may have contributed for a
lesser calorie intake, but there was no relation to satiety
(lesser number of meals).

There was no correlation of fibers to GL. The low
average quantity consumed by the patients may be one of
the reasons of this lack of correlation. The mechanic
restriction in the gastric pouch is one of the factors that
makes it difficult to increase the quantity of fibers in the
diet. On the other hand, fiber composition data of tables are
usually limited and this may also have contributed for the
low fiber values consumed by patients.

In the multiple linear regression analysis, it was
observed that the GL of meals and the quantity of
carbohydrate in grams have great influence over the weight
loss of these patients, thus being held accountable for 63%
of the AMWL in this population. It was observed that the
AMWL decreases 1.5 percentage points for every 10-unit
increment on GL, and that it decreases 0.1 percentage point
for every 1-carbohydrate-gram increment on the diet.

An important bias in this study is that the researcher is also
the nutritionist who follows up the group of patients. Such fact
may have altered the answers of patients. They may have
increased the protein content of meals for knowing that such
habit is important for their nutritional state, and they may also
have omitted the consumption of sweets, alcohol, and other
highly caloric foods with no nutritional value.

Conclusion

The study suggested that the usage of meal GL calculation
and management of the quantity of daily consumed
carbohydrate may be useful tools in the nutritional follow-
up of patients who underwent bariatric surgery (RYGB).
We found that these two variables are held accountable for
63% of the AMWL. For every 10-unit decrement in the GL,
there is an increase of two percentage points in the monthly
weight loss. A higher quantity of daily calories proceeding
form proteins was also related to higher weight loss. A
higher quantity of proteins is also associated to a lesser-
glycemic-load meal, whereas an increase in the diet’s
quantity of carbohydrate correlates to a higher glycemic
load. Thus, in addition to the nutritional characteristics
already addressed currently in the diet guidance of these
patients—such as daily kilocalories, proteins, lipids, vita-
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mins, minerals, fibers, diet fractionation—the glycemic load
of meals and the quantity of daily consumed carbohydrate
are diet characteristics that may be of help to lesser calorie
intake and adequate weight loss.
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