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ABSTRACT

Background: “Ready-to-eat” or ultra-processed foods
are commonly rich in refined sugar, sodium, energy
density, saturated and trans fats, glycemic index (GI)
and glycemic load (GL). Their consumption is
strongly associated with obesity and metabolic
syndrome (MS). Obijectives: This study aimed to
investigate the effect of an interdisciplinary weight
loss program on women with obesity with an initially
high versus low GL diet. Methods: 36 women with
obesity and ages between 20 and 45 years old were
enrolled in 12-week therapy, combining clinical,
nutritional, physical exercise and educational eating.
Body composition, quality, GL of diet, and metabolic
profile were analyzed. Results: The volunteers were
classified in two groups: 16 in moderate-elevate GL
(ME-GL) group and 20 in the low GL (L-GL) group.
The therapy promoted a significant reduction in the
body composition parameters, including an increase in
fat-free mass and resting metabolic rate (RMR) in the
L-GL group, added to an increase in percentage of
protein consumption. There was a drop in the value of
HOMA-IR, and after therapy, 100% of the volunteers
in the ME-GL group no longer had a MS, as well as
95% of the volunteers in the L-GL group. Besides that,
cholesterol levels were adjusted, and consumption of
sodium decreased, reducing the risk for hypertension
and cardiometabolic diseases. Conclusions: The
interdisciplinary weight loss program showed to be
effective on improvement of body composition,
insulin resistance, on the treatment of MS, and a
greater improvement in lipids profile, preventing
cardiometabolic risks in a sample of women with
obesity.

Keywords: obesity, women, treatment of obesity,
glicemic load, inflammation

RESUMO
Antecedentes: Os alimentos "prontos a comer" ou
ultra-processados sdo normalmente ricos em agUcar
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refinado, sddio, densidade energética, gorduras
saturadas e trans, indice glicémico (IG) e carga
glicémica (GL). O seu consumo esta fortemente
associado a obesidade e a sindrome metabdlica (EM).
Objectivos: Este estudo visou investigar o efeito de um
programa interdisciplinar de perda de peso em
mulheres com obesidade com uma dieta inicialmente
alta versus baixa GL. Métodos: 36 mulheres com
obesidade e com idades compreendidas entre os 20 e
45 anos foram inscritas em terapia de 12 semanas,
combinando exercicios clinicos, nutricionais, fisicos e
alimentacdo escolar. A composi¢do corporal,
qualidade, GL da dieta, e perfil metabolico foram
analisados. Resultados: Os voluntarios foram
classificados em dois grupos: 16 no grupo de GL
moderada (ME-GL) e 20 no grupo de GL baixa (L-
GL). A terapia promoveu uma reducdo significativa
dos parametros de composicao corporal, incluindo um
aumento da massa sem gordura e da taxa metabdlica
em repouso (RMR) no grupo L-GL, adicionado a um

1 INTRODUCTION

aumento na percentagem do consumo de proteinas.
Houve uma queda no valor do HOMA-IR, e apds a
terapia, 100% dos voluntarios do grupo ME-GL ja ndo
tinham EM, bem como 95% dos voluntarios do grupo
L-GL. Além disso, os niveis de colesterol foram
ajustados, e o consumo de sodio diminuiu, reduzindo
0 risco de hipertensdo e doencas cardiometabdlicas.
Conclusdes: O programa interdisciplinar de perda de
peso mostrou ser eficaz na melhoria da composi¢éo
corporal, resisténcia a insulina, no tratamento da EM,
e uma maior melhoria no perfil lipidico, prevenindo
riscos cardiometabolicos numa amostra de mulheres
com obesidade.

Palavras-chave: obesidade, mulheres, tratamento da
obesidade, carga glicémica, inflamacéo

According to the World Health Organization (WHO), obesity is defined by an excess of body fat

that has damageable health effects V). Obesity affects both men and women, with the highest prevalence in
women who present important gender specificities, leading to particular attentions to their impact on
obesity-related comorbidities, such as type 2 diabetes mellitus (T2D), cardiovascular disease, hypertension,
nonalcoholic fatty liver disease (NAFLD), cancers, and reproductive and gynaecologic health ¢34,

The pathophysiology and management of obesity and visceral fat accumulation is important to
preserve individuals’ quality of life, physiological and metabolic health and then to prevent the
development of chronic diseases 1),

Changes in the global food system in the last few decades has been favouring the incidence and
prevalence of excess body weight. The increasing availability of processed food has lengthened the
products shelf life and reduced their costs, which was however accompanied by some changes of the
composition, mainly addition of salt, sugars, fat, and additives. Such methods are creating energy-dense
and nutritionally imbalanced foods ().

In their study, Nazmi et al. ® showed a strong relationship between the consumption of ultra-
processed foods and obesity, hypertension, and metabolic syndrome. Low physical activity has also been
reported to increase the risk of obesity and metabolic syndrome. Modifying individuals’ consumption of
such ultra-processed food (UPF) might then be an interesting strategy to favour weight loss and improve
patients’ metabolic healthy *9).

According to Clamp et al. 9, weight loss is difficult to achieve and maintain, therefore, it is

interesting to focus on strategies to prevent regaining weight. With the decrease in caloric consumption and
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the consequent decrease in body weight, it is expected that there will be a reduction in the resting metabolic

rate (RMR), which may imply a future regain of weight. Thus, dietary interventions combined with physical
activity programs are highly effective in the weight loss process contributing to the maintenance and
increase of the RMR preserving fat-free mass, such as organs and muscles, which are metabolically active
tissues (10-12),

“Ready-to-eat” foods or ultra-processed foods are commonly rich in refined sugar, sodium, energy
density, saturated and trans fats, and with high glycemic index (GlI) and glycemic load (GL). On the other
hand, they contain low amounts of fibers, protein and micronutrients @3, The G provides information on
the glycemic response that is expected when a person consumes a food containing carbohydrate. The GL
is defined as a predictor of the postprandial glycemic and insulin in response of the food’s carbohydrate
content. It is important to identify the contribution of Gl and GL to the development of components of
MetS, such as, insulin resistance, central obesity, dyslipidemia, DM2, and hypertension 4,

Since the prevalence of overweight and obesity is increasing, finding modifiable risk factors of
obesity, including dietary Gl and GL, is of high priority. The relation of Gl and GL to obesity remains
unclear and under-explored. Although the quantity and the quality of the ingested carbohydrate is relevant
to the evolution of obesity ®®); according to Ludwig et al. !9, the GL is the best single predictor of
postprandial blood glucose levels.

In that context, the aim of the present study was to assess the efficacy on an interdisciplinary weight
loss intervention of the cardiometabolic health of women with obesity, depending on their baseline

Glycemic load profile.

2 MATERIAL AND METHODS
Research design
Population

Thirty-six women with obesity, classified according to the WHO were recruited from ads published
in different media (newspapers, magazines, radio, television, and Instagram®), during the period of March
to May 2018. To be included, the participants had to i) live in the city of Sdo Paulo or nearby, so they could
attend meetings; ii) be aged between 20 and 45 years old; iii) present a Body Mass Index (BMI) above 30
kg/mz?; iv) had to be free of any diseases that could interfere the weight loss therapy, such as, heart disease,
musculoskeletal deformities, diseases related to the immune system, genetic, metabolic, or endocrine
diseases.

Once a month, the volunteers had sessions of clinical, nutritional, physical exercise and educational
eating, supporting adherence. Furthermore, the women had access to the #12Semanas® Platform, to
complete the Education Behaviors Program.
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This interdisciplinary therapy with clinical approach, nutritionist, and exercise physiologist, was

approved by the Ethics and Research Committee of the Federal University of Sdo Paulo (CEP n°
1277/2020). The clinical trial registration number is NCT04034472.

Anthropometric measures and body composition

The body mass was measured using light clothes and barefoot on a Filizola® (Brazil, Sdo Paulo).
Mechanical anthropometric scale, with a maximum capacity of 150kg and a sensitivity of 100g. Moreover,
height was measured with a Sanny® brand stadiometer (Brazil, Sdo Paulo) with a precision scale of 0.1
cm. Subsequently, the body mass index (BMI) was calculated.

Neck, waist, abdominal and hip circumferences were measured with a flexible and inelastic tape.
Body composition, including measure of fat mass (% and kg), free fat mass (kg) and resting metabolic rate
(RMR) were measured by Bio-impedance meter (BIA) provided by the device BIODYNAMICS 310e
(TBW®) (EUA, Shoreline).

Serum Analysis

Blood samples were collected after an overnight 12-hour fast at the beginning and after 12-weeks
of intervention. Concentrations of glucose, insulin, triglycerides (TG), total cholesterol (TC), cholesterol
fractions and hepatic transaminases: alanine aminotransferase (ALT), aspartate aminotransferase (AST)
and gamma glutamy! transferase (GGT) were determined by enzymatic colorimetric methods (CELM)
immediately after blood collection.

Homeostasis model assessment for insulin resistance (HOMA-IR) was uses to determinate insulin
resistance (IR), that was calculated by the following formula: [fasting glucose (mmol / L) x fasting insulin
(MU /L)] /1 22.5. According to the cutoff point determined for the Brazilian population, HOMA-IR values

above 2.71 were considered as indicators of IR 7,

Glycemic Load classification

The Gl is a tool that provides information on the glycemic response that is expected when a person
consumes a food containing carbohydrate. The concept of GL was created to predict the glycemic response.
It considers the GI and the amount of available carbohydrate in a portion of the food eaten (GL = GI x
available carbohydrate in each amount of food). Foods have been classified by GI into low (GI < 55),
medium (GI 56-69), and high (GI > 70) categories, and classified by GL as being low (GL < 10), medium
(GL 11-19), and high (GL > 20) (8,

Metabolic Syndrome diagnosis
According to International Diabetes Federation (IDF) 9, the diagnosis of MetS in women includes

the presence of abdominal obesity (waist circumference: > 80cm) along with the presence of two or more
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of the following: a) blood glucose greater than 100mg/dl, b) HDL cholesterol < 50mg/dl, ¢) blood

triglycerides > 150 mg/dl and/or d) blood pressure > 130/85 mmHg @9,

Interdisciplinary Therapy

After the volunteer’s recruitment process, these women were submitted to 12 weeks of
interdisciplinary therapy to weight loss and change the lifestyle. At the baseline and after therapy the
volunteers were examined by the health professionals including endocrinologist, nutritionist, and exercise
physiologist. The aim of the research was to observe a reducing body weight of 5 to 10% with changes in
eating habits and physical exercise taught during treatment.

Clinical therapy
The medical follow-up involved the initial clinical history, physical examination of blood pressure;
cardiac frequency and body composition were checked for their adherence to all interdisciplinary therapies.

The voluntaries received two medical supports, at baseline and by the end of the interdisciplinary therapy.

Nutritional therapy

Before the volunteers started the program, they had to fill in some questionnaires, such as, three-
day food record and food frequency questionnaire, so we could analyze and understand their eating habits
and preferences as well as the quality of their food intake.

According to the results of RMR evaluated by Bio-impedance, the volunteers were separated into
four groups, which were categorized by the need for caloric intake: group 1 (RMR between 1400 to 1600
kcal/day, received a nutritional guidance of 1400 kcal/day); group 2 (RMR between 1600 to 1800 kcal/day,
received a nutritional guidance of 1600 kcal/day); group 3 (RMR between 1800 to 2000 kcal/day,
nutritional guidance of 1800 kcal/day); group 4 (RMR > 2000 kcal/day, nutritional guidance of 2000
kcal/day). The distribution of food groups was based on the recommendation of FAO/ WHO ©@9: proteins
(10-15%), lipides (15-30%) and carbohydrates (55-75%).

The energy intake was established according to Dietary Reference Intakes (DRI)?Y, considering
physical activities levels, age, and sex. The questionaries were responded at the baseline and post therapy.
The responses of three-day food record were transferred to a computer and analyzed by a nutritionist using
the program Diet Smart (Diet Smart Copyright ©, 2012-2018).

Physical activity

At baseline, the volunteers had to complete the International Physical Activity Questionnaire
(IPAQ) — short version. During the twelve-week therapy, the volunteers received weekly physical exercises
orientations by web site, with demonstrative videos with exercises and educational text in view to improve

lifestyle (>150min/week). The exercise program included endurance, resistance, flexibility, and balance.

Ciéncias da saude: estudos e pesquisas avangadas V.01
Role of the glycemic load profile on the dietary and cardiometabolic responses to an interdisciplinary
weight loss program in women with obesity




Body composition variables and basal metabolic rate were used by the physiologist to individualize the

program, propose to participants activities that they like and then improve their adhesion. The program

follows the recommendations given by the American College of Sports Medicine (ACSM) @2,

Topics covered via the website
In the Web support, weekly motivational conversations between the Exercise Physiologist, Nutrition
Professional and the volunteers was made through conversations via chat, WhatsApp® groups, aiming

improvement of the results. Besides, videos and explanatory texts on various themes was included:

1) nutrition, physical exercise, and motivation;

2) aesthetics is the consequence of the search for health;

3) sedentary lifestyle can increase expression of a gene responsible for obesity;
4) learn to choose physical exercise according to your identity;

5) make the right choice and learn to eat healthy;

6) use the food pyramid in your favor;

7) the importance of dietary fractionation;

8) learn how to assemble your dish by combining foods efficiently;

9) slow chewing is one of the steps to weight loss success;

10) learn to ingest water.

In addition, the volunteers were asked to fill out the session weekly for the professionals to observe
how they were involved and to allow interactions with the other volunteers as motivational strategies
(Figure 1).

Figure 1. Methodological design of the interdisciplinary clinical approach to improve health habits in women with obesity.
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3 STATISTICAL ANALYSIS
Statistical analyses were performed using SPSS 21.0 software (SPSS Inc., Chicago, Illinois, USA).

Repeated measures to compare baseline and after intervention were performed through generalized
equation estimate (GEE) using gamma distribution determined by Quasi Likelihood under Independence
Model Criterion (QIC) and Sidak post hoc was used to pairwise comparisons. A generalized linear model
(GzLM) using gamma distribution determined by Akaike information criterion (AIC) was used to
determine the differences between groups in delta values and Sidak post hoc was applied to pairwise
comparisons. Regression analysis was applied to investigate the association among macronutrients
consumption with Glycemic Load. Statistical significance was considered when p<0.05. The groups were
divided by the Glycemic Load in moderate-elevate glycemic load (ME-GL) (n= 16) and low glycemic

load (L-GL) (n=20). Prevalence of metabolic syndrome was evaluated by McNemar's test.

4 RESULTS
Effects of interdisciplinary therapy in entire group

The total sample (n=36) showed reduction in body mass (kg), BMI (kg/m?), neck, waist, abdominal
and hip circumferences (cm), waist/hip ratio and body fat mass (%). For free fat mass (kg) and RMR
(kcal/day) no statistically significant changes were observed (tablel). Moreover, glucose (mg/dL), insulin
(ulU/mL), total cholesterol (mg/dL), HDL cholesterol (mg/dL), non-HDL cholesterol (mg/dL) and LDL
cholesterol (mg/dL) concentrations were reduced. For HOMA-IR, VLDL cholesterol (mg/dL), tryglicerides
(mg/dL), and hepatic enzymes no changes were observed (table 2).

Considering the nutritional profile, after the weight loss therapy, reductions were observed for:
calories intake (kcal/day), carbohydrate (g and %), fibers (g), protein (g), lipides (g), saturated,
monounsaturated, and polyunsaturated fat (g), cholesterol intake (g), sodium (mg), calcium (mg), iron (mg)
and glycemic load. On the other hand, there was a significant increase in protein (%). For lipids (%), folic
acid (mcg), zinc (mg), copper (mg), selenium (mcg) and the glycemic index no difference was observed
(table 3). In the present study it was showed a dropout of 4 volunteers, the major reasons for dropout were

family and financial problems, followed by job opportunities.

Effects of the interdisciplinary therapy in the moderate-elevate glycemic load (ME-GL) group

In the ME-GL group, all the parameters showed significant improvement, including reductions in
body mass (kg), BMI (kg/m?2), neck, waist, abdominal and hip circumferences (cm), waist/hip ratio, body
fat mass (%), free fat mass (kg) and RMR (kcal/day). Considering the metabolic profile, it was demonstrated
reduction in glucose (mg/dL), insulin (uUI/mL) and in HOMA-IR. For total cholesterol (mg/dL), HDL
cholesterol (mg/dL), non-HDL cholesterol (mg/dL), LDL cholesterol (mg/dL), VLDL cholesterol (mg/dL),
tryglicerides (mg/dL), AST (U/L), ALT (U/L) and GGT (U/L) no changes were observed (table 2).
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For the nutritional profile there were reduction in calories intake (kcal/day), carbohydrate (g and

%), fibers (g), protein (g), lipides (g), saturated and polyunsaturated fat (g), sodium (mg), calcium (mg),
iron (mg), zinc (mg) and glycemic load. Only protein (%) showed an increase after intervention. No
significant changes were observed for glycemic index, monounsaturated fat, cholesterol intake, folic acid
(mcg), copper (mg) and selenium (mcg) (table 3).

Effects of interdisciplinary therapy in low glycemic load (L-GL) group

In the L-GL group, there were reductions in body mass (kg), BMI (kg/m?), neck, waist, abdominal
and hip circumferences (cm), and body fat mass (%). No statistically significant changes were showed for
lean mass (kg), RMR (kcal/day) and waist/hip ratio (table 1).

The insulin (uUl/mL), total cholesterol (mg/dL) and HDL cholesterol (mg/dL) were significantly
reduced during therapy. No difference was observed for glucose (mg/dL), HOMA-IR, non-HDL cholesterol
(mg/dL), LDL cholesterol (mg/dL), VLDL cholesterol (mg/dL), tryglicerides (mg/dL) and hepatic enzymes
(table 2).

Moreover, there was a significant reduction in calories intake (kcal/day), carbohydrate (g), lipides
(9), saturated and monounsaturated fat and sodium (mg). On the other hand, the protein (%) increased
statistically. No difference was observed for the variables folic acid (mcg), zinc (mg), copper (mg),
selenium (mcg), glycemic index carbohydrate (%), fibers (g), protein (g), lipids (%), polyunsaturated fat,

cholesterol intake, calcium (mg), iron (mg) and glycemic load (table 3).

Analysis of intervention magnitude according to the glycemic load groups.

According to the delta values analysed for anthropometric parameters, body composition and the
metabolic profile, no difference was showed between groups as detailed in tables 4 and 5. However, delta
values for dietary parameters showed that the ME-GL group had the greatest reduction in calories intake
(kcal/day), carbohydrates (g), protein (g), folic acid (mg), iron (mg), zinc (mg), cooper (mg) and glycemic
load; indeed, the lipids (%) had increased when compared with L-GL group (table 6).

Association among Glycemic Load and nutritional components
In the regression analysis, according to the different models used, carbohydrates (g), proteins (g)
and lipids (g) are positively related to the increase of the glycemic load. In contrast, the fibers (g) are

negatively associated with this glycemic load (table 7).

Prevalence of Metabolic Syndrome according to the glycemic load groups
The prevalence of metabolic syndrome in the low glycemic group was 25% at baseline and
decreased to 5% after the therapy. While in the moderate-elevate glycemic load 12.5% had a metabolic

syndrome at baseline and at the end of treatment, no volunteers had metabolic syndrome (figure 2).
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5 DISCUSSION

This study aimed to investigate the impact of interdisciplinary therapy on eating behaviours and the

cardiometabolic profile of women with obesity, depending on their glycemic load. The major findings of
the present investigation were that this therapy promoted a significant reduction in the body composition
parameters, with however an increase of FFM and RMR in the L-GL group only (table 1). We also observed
a significant increase of the percentage of protein intake in the entire group after nutritional interventions
(table 3).

In the weight loss process a decrease in fat-free mass and RMR is expected, according to Cava E.
et al. @M, 1.25 to 1.5 times the RDA of proteins for sedentary people, are recommended for people with
obesity who undergo weight loss therapies to limit weight loss of muscle mass.

Including physical exercise into weight loss interventions helps to maintain or even increase the
levels of free fat mass, which is a metabolic active tissue and the major determinant of RMR 6:25),

Another important finding is that there was a significant drop in the value of HOMA-IR, leading to
a normalisation of its concentration (<2.71) in the ME-GL group; and to values close to what is
recommended in L-GL group. Corroborating this, the figure 2 shows that at after the therapy, 100% of the
volunteers in the ME-GL group no longer have a MS, as well as 95% of the volunteers in the L-GL group,
confirming the beneficial effects of such interventions.

Besides the improvements in body composition, the proposed therapy proved to be effective in
improving biochemical values, such as, glucose values in entire and ME-GL groups, insulin in all groups,
HOMA-IR in ME-GL group, total cholesterol in entire and L-GL groups, non-HDL cholesterol in entire
group and LDL cholesterol in entire group, which is important for the diagnosis of MS.

In addition, we had a significant reduction in GL in the ME-GL group, which may be related to the
amount that decreased of carbohydrate consumption (g) - (45.5% and 40.6% respectively). The reduction
of glucose and insulin is also related to this since the concept of GL was created to predict the glycemic
response and it considers the Gl and the amount of available carbohydrate in a portion of the food eaten.
Moreover, in table 7 we can see a positive relationship between carbohydrate consumption and GL, on the
other hand, a negative relationship between fibers consumption and GL, reinforcing the importance of fibers
consumption in the weight loss process, which according to Dietary Reference Intakes (DRIs), the
recommendation is 25g/day.

The high prevalence of obesity is mainly due to a physical inactivity and inadequate eating habits,
especially the ultra-processed foods, foods with high glycemic index and load generating a positive energy
balance and a pro-inflammatory state. According to Salari-Moghaddam et al.?®, these kinds of foods, tends
to contain fewer amounts of vegetables, legumes, whole grains, and nuts, in other words, greater amounts
of food with less supply of vitamins.

The dietary interventions and strategies are an effective and safe way to prevent and manage obesity

@7, Our study showed an improvement of diet habits, mainly considering the reduction in calories intake,
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carbohydrates (g), lipids (g), saturated fat, and sodium in all groups, carbohydrate (%) and GL has improved

mainly in entire and ME-GL groups.

Moreover, the therapy was effective in reducing the saturated fat intake, which is recommended by
the American Food Guide a maximum of 10% of the total calories of the day “®. Unfortunately,
monounsaturated and polyunsaturated fat had a significant decrease at the end of treatment. These fatty
acids are found in plants, such as chia, canola seed and in some fish, and they have a beneficial effect for
our health and prevent diseases ?®. However, even then, the volunteers, maintained HDL cholesterol level
values within the recommendation (>40 mg/dL), avoiding greater risks for cardiovascular disease @9,

The weight loss program was effective in decreasing sodium in all groups, reducing the risk for
diseases associated with obesity, such as hypertension, coronary and kidney diseases, that are risk factors
for MS diagnosis. According to Susic D. and Varagic J.©?, overweight is responsible for 65-75% of primary
hypertension, therefore, reducing the consumption of these nutrient is essential. The World Health
Organization recommends eating a maximum of 2g of sodium, equivalent to 5 grams of salt per day @39,

However, there was some decreases that brings negative effects, such as reducing fibers, folic acid,
calcium, and iron. Dietary fibers are present in some fruits, vegetables, oats, whole-grains, nuts and seeds.
Guidance is needed so that the amount of fiber is not out of step in the weight loss process.

In all groups analysed, the amount of folic acid was below the recommended amount per day
(400mcg/d, according to DRI), however it is important to highlight that the L-GL group showed increased
of this variable after the intervention. Its deficiency can appear for several reasons, including an inadequate
diet, with low consumption of fruits, vegetables and green leaves, and the destruction of folic acid with the
heat of cooking ©®. In Table 6 we can observe that folic acid values can increase with adjustments in eating
habits. The same succeeded with zinc, copper, and selenium delta values.

The recommendation of calcium intake is 1000mg/day according to DRIs. It is implicated to be
involved in prevention or treatment of obesity, reducing blood pressure, LDL-cholesterol and increasing
HDL-cholesterol values by inhibiting cholesterol and saturated fatty acid absorption ©. The L-GL group
maintained the quantity of the calcium intake, because they must had a better adherence to a diet rich in
dark green leaves, seeds, grains, and dairy products, like milk and yogurt, that are sources of calcium. This
fact is related to the increase in the amount of folic acid in the L-GL group as well, since the source foods
are similar.

The deficiency of iron is associated with pathological conditions, such as obesity, especially after
bariatric surgery due to impaired global absorption food is the only source of iron for the human body @6
%) In our study, the L-GL had better results, with an insignificant decrease in relation to the initial value,
but still, all values are below the recommended (18 mg/d, according to DRI).

No significant alterations were observed in hepatic enzymes, however, it is important to reinforce
that for all hepatic enzymes investigated, the values are in accordance with the reference for the investigate

population, suggesting no risk for non-alcoholic liver steatosis 9.
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Some limitations of the present study are the small sample size, the short intervention period (only

12 weeks), the lack of control group and the records of physical activity. Second, the Brazilian database is
not complete with the 45 food parameters to calculate. Third, there may be a margin of error in
bioimpedance RMR results.

In summary, the therapy seems to be effective in the weight loss process, improving macronutrients
in the diet, body composition and biochemical profile, reducing risks for cardiovascular diseases in women
with obesity. Furthermore, is still needed to adjust the amounts of micronutrients, such as vitamins and

minerals.

6 CONCLUSION

The present study showed that the interdisciplinary therapy, intervening eating habits and physical
activity have a great impact in low glicemic load of diet by improving macro and micronutrients and
metabolic profile, preventing cardiometabolic risk and metabolic syndrome in a sample of women with
obesity.

In a long-term clinical treatment, it is important to continue to focus on maintaining lean mass and
RMR to improve the weight loss and avoid the regain, as well as having a constant analysis of consumption

of vitamins and minerals to adjust according to the recommendations.
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ANEXOS

Table 1. Analysis the effects of intervention according to glycemic load groups. Anthropometric and body composition parameters

All (n=36) moderate-elevate glycemic load (n=16) low glycemic load (n=20)

Variables baseline after therapy baseline after therapy baseline after therapy
Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. Mean Std.Dev.
body mass (kg) 96.26 + 18.44 90.54 + 17.774 94.78 + 15.06 88.30 + 15314 97.44 + 21.08 92.33 + 19.724
BMI (kg/m?) 3590 * 6.16 3376 + 5964 3490 + 5.65 3249 + 5634 36.71 + 6.57 3478 + 6.164
neck circumference (cm) 36.53 + 2.20 3512 + 1.92A 36.53 + 1.92 3499 + 1694 36.52 + 2.46 3523 + 2124
waist circumference (cm) 97.63 = 9.45 91.69 + 7.45A 97.97 + 8.44 91.33 + 8524 97.37 + 10.39 91.99 + 6.684
abdominal circumference (cm) 109.97 + 9.87 104.86 + 9.844 109.38 + 11.07 103.41 = 10594 110.45 + 9.07 106.03 + 9.304
hip circumference (cm) 12227 + 13.10 117.82 + 12.747 119.86 + 10.81 11461 + 9.604 124.20 + 14.67 120.38 + 14514

waist/hip ratio 0.80 + 0.07 0.78 + 0.06 2 0.82 + 0.07 0.80 + 0.064 0.79 + 0.06 0.77 + 0.06
fat mass (%0) 39.84 + 4.38 37.14 + 514A 39.06 = 4.14 36.15 + 5544 4046 + 4.57 37.93 + 4784
free fat mass (kg) 5748 + 7.01 56.92 + 10.31 57.26 + 6.11 55.73 + 6.294 57.66 + 7.82 57.88 + 12.75
RMR (kcal/day) 174756 + 213.43 1739.33 + 310.25 1740.63 + 185.68 1694.38 = 191.104 1753.10 + 237.94 1775.30 + 381.33

BMI: body mass index; RMR: resting metabolic

rate

Generalized estimating equation (GEE) post hoc Sidak with Gama distribution. Statistical significance p< 0.05
Agtatistical difference between baseline and after intervention
Reference values: Body mass index (18.5 — 24.9 kg/m?); waist/hip ratio (<0.85); abdominal circumference (<88 cm)

Ciéncias da saude: estudos e pesquisas avancgadas V.01

Role of the glycemic load profile on the dietary and cardiometabolic responses to an interdisciplinary

weight loss program in women with obesity



Table 2. Analysis the effects of intervention according to glycemic load groups. Metabolic profile.

All (n= 36) moderate-elevate glycemic load (n=16) low glycemic load (n=20)
Variables baseline after therapy baseline after therapy baseline after therapy
Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. Mean Std.Dev.
glucose (mg/dL) 98.91 + 10.35 9450 + 7.264 98.20 + 9.12 93.06 + 6.344 9945 + 11.39 95.65 + 7.88
insulin (ulU/mL) 1352 + 5.94 1151 + 5084 1334 + 5.86 11.24 + 4244 13.67 £ 6.14 11.73 + 5764
HOMA-IR 330 + 181 2.68 + 1.17 3.13 + 1.76 258 + 0.984 343 + 1.88 275 + 1.32
total cholesterol (mg/dL) 194.72 + 3431 17850 + 35784 196.44 + 35.74 184.94 + 36.64 193.35 + 33.99 173.35 + 35.164
HDL cholesterol (mg/dL) 52.66 + 13.03 50.66 + 10.624 52.63 + 13.05 49.88 + 9.56 52.68 + 13.38 51.32 + 11654
non-HDL cholesterol (mg/dL) 140.67 £ 30.10 129.14 + 29.624 143.81 + 32.24 135.06 + 32.41 138.15 + 28.87 124.40 + 27.08
LDL cholesterol (mg/dL) 11450 + 27.85 104.53 + 28.24A 115.06 + 28.81 108.25 + 30.93 114.05 + 27.80 10155 + 26.32
VLDL cholesterol (mg/dL) 26.17 + 10.62 2461 £ 10.25 28.75 + 12.14 26.81 + 11.06 24.10 + 9.03 22.85 + 9.48
Tryglicerides (mg/dL) 131.28 = 52.34 123.31 = 51.52 143.13 = 60.51 134.00 = 55.28 121.80 £+ 44.07 11475 = 47.99
AST (U/L) 16.60 + 11.28 1591 + 7.38 16.00 + 3.29 1531 + 4.84 17.11 + 15.18 16.42 + 9.09
ALT (U/L) 16.39 £ 8.35 17.06 £ 9.76 1850 + 8.73 17.44 + 9.22 1470 + 7.84 16.75 + 10.40
GGT (U/L) 21.28 + 12.70 21.25 £ 1157 21.44 + 1354 19.63 + 9.89 2115 + 12.34 2255 + 12.86

HOMA-IR: Homeostatic Assessment Index; HDL: high density lipoprotein; LDL: low density lipoprotein; VLDL: very low-density lipoprotein; AST: Aspartate Aminotransferase; ALT: Alanine
Aminotransferase; GGT: Gamma-glutamyltransferase

Generalized estimating equation (GEE) post hoc Sidak with Gama distribution. Statistical significance p< 0.05

AStatistical difference between baseline and after intervention

Reference Values: Insulin (2.5-30 uUl/mL); HOMA-IR (<2.7); Total cholesterol (<190 mg/dL); HDL: High Density Lipoprotein-Cholesterol (>40 mg/dL); LDL: Low Density Lipoprotein-
Cholesterol (<100-130 mg/dL); VLDL: Very Low Density Lipoprotein-Cholesterol (10-50 mg/dL); TG: Triglycerides (<150 mg/dL); Alanine Aminotransferase (ALT) < 40 U/L; Aspartate
Aminotransferase (AST) < 40 U/L; Gama Glutamil Transferase (GGT) >38 U/L
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Table 3. Analysis the effects of intervention according to glycemic load groups. Dietary evaluation.

Variables

calories intake (kcal/day)

carboydrates (g)
carboydrates (%0)
fibers (g)

protein (g)

protein (%)

lipids (g)

lipids (%0)
saturated fat
monounsaturated fat
polyunsaturated fat
cholesterol intake
Sodium (mg)

folic acid (mcg)
Calcium (mg)

Iron (mg)

Zinc (mg)

Copper (mg)
Selenium (mcg)
glycemic index
glycemic load

All (n=36) moderate-elevate glycemic load (n=16) low glycemic load (n=20)
baseline after therapy baseline after therapy baseline after therapy
Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. Mean Std.Dev.
2079.99 + 594.94 142268 + 338.42A 230554 + 591.11  1440.54 + 314.80A 1899.55 + 546.85 1408.38 * 363.66 4
25299 + 76.79 166.76 + 45.96 4 281.55 + 70.69 167.20 = 45354 230.14 + 75.37 166.40 + 47.614
50.25 + 6.89 4760 + 7.384 5191 + 5.84 4747 + 7.254 48.92 + 7.50 47.70 £ 7.67
26.62 + 21.32 1573 + 6.544 26.74 + 15.19 16.88 + 5174 26.53 + 25.59 1481 + 7.45
92,24 + 29.26 75.74 + 22334 101.79 + 34.12 76.37 = 20.834 84.59 + 22.80 75.23 + 24.00
17.81 £ 2.45 2145 + 4394 1765 + 2.46 2112 + 3.1047 1794 + 250 21.71 + 5.264
7740 + 26.40 50.31 + 16524 81.06 + 26.72 50.90 + 13.694 7446 + 26.46 49.84 + 18.82A
32.13 + 535 31.25 + 6.04 30.70 + 4.60 31.86 + 6.83 33.28 + 5.73 30.76 + 5.45
23.11 + 10.10 16.45 + 7.00A 24,19 + 10.12 16.05 + 5534 22,25 + 10.26 16.78 = 8.12A
19.85 + 10.36 13.62 + 5594 19.22 + 10.95 14.16 + 4.50 20.35 £ 10.12 13.19 + 6414
18.70 + 35.91 721 + 3124 14.46 + 6.05 8.21 + 3.044 22.09 + 48.16 6.40 + 3.02
380.82 + 194.93 34552 + 169.234 403.77 + 218.74 347.62 + 146.50 362.46 = 177.26 343.85 + 189.23
2381.18 + 959.92 169152 + 581.21A 268595 + 1041.12 1817.79 + 669.84 A 2137.36 + 837.18 1590.50 + 493.83~
154.60 + 93.70 144.09 £ 80.10 203.69 = 99.25 159.69 + 62.16 115.33 + 68.88°B 131.60 + 91.65
716.04 + 329.21 561.60 + 251.494 752.99 + 315.82 516.72 + 216.944 686.48 + 344.71 597.50 + 276.22
12.44 + 5.39 9.46 + 4.344 15.26 + 5.17 8.90 + 2924 10.17 + 4508 9.91 + 5.24
949 + 527 8.04 + 3.07 12.13 + 5.37 8.30 + 2754 737 + 4.21°B 7.82 + 3.36
1.24 + 1.00 0.94 + 0.65 1.72 + 0.91 091 £ 0.44 0.85 £ 0.90 0.96 + 0.79
37.66 + 22.71 4152 + 36.10 46.74 £ 27.74 46.19 + 42.26 3040 £ 14.75 37.77 £ 30.93
499.94 + 138.59 51054 *+ 137.75 540.08 + 168.12 541.15 + 145.63 467.82 = 103.08 486.05 + 129.57
78.49 + 33.13 5455 + 20594 108.10 + 27.10 58.94 + 20.52A 54.80 + 10.61B 51.03 + 20.47

Generalized estimating equation (GEE) post hoc Sidak with Gama distribution. Statistical significance p< 0.05
AStatistical difference between baseline and after intervention
BStatistical difference between the groups

Reference values: (DRI — RDA/AI*): carbohydrates (130g/d); fibers (25g/d*); protein (46g/d); lipids (ND); sodium (1500mg/d*); folic acid (400mcg/d); calcium (1000mg/d); iron (18mg/d);
zinc (8mg/d); copper (0.9mg/d); selenium (55mcg/d).
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Table 4. Analysis of intervention magnitude according to glycemic load groups. Deltas values of anthropometric and body composition parameters

. All (n=36) moderate—elevate L_ow
Variables glycemic load (n=16) glycemic load (n=20)
Mean Std.Dev. Mean Std.Dev. Mean Std.Dev.
body mass (kg) -5.72 =+ 251 -6.48 + 2.61 -5.12 + 2.32
BMI (kg/m?) -2.14 + 0.97 -2.41 £ 1.09 -1.93 + 0.82
neck circumference (cm) -1.40 = 1.02 -1.54 + 0.98 -1.29 + 1.06
waist circumference (cm) -5.94 + 4.98 -6.64 + 3.05 -5.38 + 6.14
abdominal circumference (cm) -5.11 = 4.28 -5.97 + 4.06 -4.42 + 4.43
hip circumference (cm) -4.45 = 3.49 -5.25 + 347 -3.82 £ 345
waist/hip ratio -0.02 + 0.04 -0.02 + 0.03 -0.02 = 0.05
fat mass (%) -270 + 219 -291 = 216 -254 + 2.26
free fat mass (kg) -0.56 = 4.52 -1.53 + 1.60 0.22 = 5.85
RMR (kcal/day) -8.22 + 130.94 -46.25 * 48.37 22.20 + 165.96

BMI: body mass index; RMR: resting metabolic rate
Generalized linear models (GzLM) post hoc Sidak with Gama distribution. Statistical significance p< 0.05
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Table 5. Analysis of intervention magnitude according to glycemic load groups. Deltas values of metabolic profile

. All (n=36) moder_ate—elevate _ low

Variables glycemic load (n=16) glycemic load (n=20)

Mean Std.Dev. Mean Std.Dev. Mean Std.Dev.
glucose (mg/dL) -469 + 8.09 -5.87 + 7.15 -3.80 £ 8.80
insulin (ulU/mL) -2.01 + 5.07 -2.09 + 2.68 -1.94 + 6.45
HOMA-IR -0.62 + 154 -0.68 + 1.83 -055 + 112
total cholesterol (mg/dL) -16.22 + 21.71 -11.50 + 16.44 -20.00 = 24.92
HDL cholesterol (mg/dL) -2.00 + 6.14 -2.75 £ 6.10 -1.37 £ 6.26
non-HDL cholesterol (mg/dL) -11.53 + 19.71 -8.75 + 19.92 -13.75 + 19.77
LDL cholesterol (mg/dL) -9.97 + 1854 -6.81 + 18.59 -1250 + 18.59
VLDL cholesterol (mg/dL) -156 + 7.98 -1.94 + 10.39 -1.25 + 5.66
Tryglicerides (mg/dL) -7.97 £ 39.75 -9.13 + 51.44 -7.05 + 28.62
AST (U/L) -0.69 + 6.22 -0.69 = 561 -0.68 + 6.84
ALT (U/L) 0.67 + 851 -1.06 + 11.22 2.05 + 542
GGT (U/L) -0.03 + 6.65 -1.81 = 7.74 140 + 542

HOMA-IR: Homeostatic Assessment Index; HDL: high density lipoprotein; LDL: low density lipoprotein; VLDL: very low-density lipoprotein; AST: Aspartate
Aminotransferase; ALT: Alanine Aminotransferase; GGT: Gamma-glutamyltransferase
Generalized linear models (GzLM) post hoc Sidak with Gama distribution. Statistical significance p< 0.05
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Table 6. Analysis of intervention magnitude according to glycemic load groups. Deltas values of dietary evaluation

moderate-elevate low
Variables All (n=36) glycemic load (n=16) glycemic load (n=20)
Mean Std.Dev. Mean Std.Dev. Mean Std.Dev.
calories intake (kcal/day) -657.31 + 525.28 -865.00 + 477.35 -491.16 + 512.84P
carboydrates (g) -86.23 + 80.46 -114.35 + 74.48 -63.74 + 79.67°P
carboydrates (%) -2.65 + 7.06 -4.44 + 575 -1.22 + 7.80
fibers () -10.89 + 21.83 -9.86 + 13.08 -11.71 + 27.23
protein (g) -16.50 + 25.48 -25.42 + 24.53 -9.37 + 2450°
protein (%) 3.63 = 4.78 347 = 3.64 3.76 + 5.62
lipids (g) -27.08 + 21.10 -30.16 + 22.93 -24.62 + 19.77
lipids (%) -0.88 + 6.04 1.16 + 5.73 -252 + 591°
saturated fat -6.66 + 8.40 -8.15 + 9.33 -5.47 + 7.61
monounsaturated fat -6.22 + 9.44 -5.06 + 10.62 -7.16 + 8.56
polyunsaturated fat -11.49 + 35.26 -6.25 * 6.66 -15.69 £ 47.05
cholesterol intake -35.30 + 216.98 -56.15 + 202.41 -18.62 + 231.78
Sodium (mg) -689.66 + 954.16 -868.16 + 1036.86 -546.85 + 883.20
folic acid (mcg) -10.51 + 87.09 -43.99 + 74.60 16.28 + 88.77P
Calcium (mg) -154.44 + 302.86 -236.26 + 268.72 -88.98 + 319.08
Iron (mg) -2.98 + 6.17 -6.36 + 4.38 -0.27 = 6.12°
Zinc (mg) -145 + 5.06 -3.83 + 553 046 + 3.79°
Copper (mg) -0.30 + 1.18 -0.81 + 0.83 011 + 1.27°
Selenium (mcg) 3.85 + 36.87 -0.55 + 4761 7.37 + 26.16
glycemic index 10.60 + 158.92 1.06 + 172.58 18.23 + 151.24
glycemic load -23.94 + 35.37 -49.17 + 35.76 -3.77 + 18.19°

Generalized linear models (GzLM) post hoc Sidak with Gama distribution. Statistical significance p< 0.05
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Table 7. Association among Glycemic Load and nutritional components.

Wald Exp(B) (95% CI) p value

model 1

carbohydrates (g) 13.441 1.003 (1.001 - 1.004) 0.000
carbohydrates (%) 0.041 1.002 (0.985 - 1.018) 0.840
model 2

protein (g) 11.564 1.007 (1.003 - 1.011) 0.001
protein (%) 2.103 0.965 (0.920 — 1.013) 0.147
model 3

lipids (g) 17.498 1.011 (1.006 — 1.017) 0.000
lipids (%) 10.907 0.955 (0.929 - 0.981) 0.001
model 4

carbohydrates (g) 8.521 1.003 (1.001 — 1.005) 0.004
fibers (g) 2.317 .995 (0.989 — 1.001) 0.128
protein (g) 1.726 1.004 (0.998 - 1.011) 0.189
lipids (g) 0.733 0.997 (0.990 — 1.004) 0.392
model 5

carbohydrates (g) 0.852 1.001 (0.999 - 1.004) 0.356
carbohydrates (%) 2.601 1.042 (0.991 — 1.094) 0.107
fibers (g) 4.007 0.994 (0.988 — 1.000) 0.045
protein (g) 0.005 1.000 (0.990 — 1.011) 0.946
protein (%) 0.808 1.045 (0.949 — 1.151) 0.369
lipids (g) 1.076 1.010 (0.991 — 1.028) 0.300
lipids (%) .039 0.999 (0.991 — 1.007) 0.843

Regression Analysis evaluated by Generalized linear models (GzLM). In the models 1-3 the percentage of macronutrients were
used as a covariate variable. Models 4-5: Multiple regression analysis. Values <1 for Exp(B) were adopted for negative
association.

Figure 2. Prevalence of Metabolic Syndrome according to glycemic load groups. Metabolic Syndrome defined by International
Diabetes Federation criteria (IDF)
*Statistical difference (p< 0.05)
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