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•  O	  tratamento	  dieté-co	  é	  mais	  bem-‐sucedido	  quando	  aliado	  
a	  aumento	  no	  gasto	  energé-co	  e	  a	  um	  programa	  de	  
modificação	  comportamental(D).	  

•  O	  sucesso	  de	  qualquer	  dieta	  depende	  de	  um	  balanço	  
energé-co	  nega-vo(D).	  

•  Para	  o	  sucesso	  do	  tratamento	  dieté-co,	  deve-‐se	  manter	  
mudanças	  na	  alimentação	  por	  toda	  a	  vida(D).	  Dietas	  muito	  
restri-vas,	  ar-ficiais	  e	  rígidas	  não	  são	  sustentáveis(B).	  Um	  
planejamento	  alimentar	  mais	  flexível,	  que	  obje-ve	  
reeducação,	  geralmente	  obtém	  mais	  sucesso(B).	  

Tratamento	  da	  Obesidade	  



•  O	  método,	  a	  velocidade	  de	  perda	  de	  peso,	  o	  ajuste	  
fisiológico	  e	  a	  habilidade	  de	  manter	  as	  mudanças	  
comportamentais	  de	  dieta	  e	  a-vidade	  Ksica	  é	  que	  
determinarão	  o	  sucesso,	  em	  longo	  prazo,	  de	  qualquer	  
programa	  de	  emagrecimento(D).	  

•  Qualquer	  dieta	  prescrita	  para	  reduzir	  peso	  tem	  de	  
considerar,	  além	  da	  quan-dade	  de	  calorias,	  as	  preferências	  
alimentares	  do	  paciente,	  o	  aspecto	  financeiro,	  o	  es-lo	  de	  
vida	  e	  o	  requerimento	  energé-co	  para	  a	  manutenção	  da	  
saúde.	  

Tratamento	  da	  Obesidade	  





Weiss et al. Am J Prev Med 2007, 33: 34-40. 

10% de redução no peso inicial 

30% dos pacientes recuperam >5% do peso inicial 

3-5 anos: peso corporal em valores iniciais 

      Wing RR, Hill JO. Annu Ver Nutr 2001, 21: 323-41. 
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Franz et al. J Am Diet Assoc 2007; 1755-1767 

Exercício ou Dieta para Redução de Peso 



Davidson et al. JAMA Int Medicine 2009, 169(2): 122-131 

Tipos de Treinamento nas Variáveis de Interesse 

CONTROLE RESISTIDO AERÓBICO COMBINADO 

Peso total 
 

Circ. Cintura 
 
Gordura visceral 
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33 homens obesos 

Somente 
Dieta 

Dieta 
+ 

Aeróbico 

Dieta 
+ 

Força 

↓ 1000 kcal/dia 5x/sem 
37’ / sessão 
77% FCmáx 

3x/sem 
9 exercícios 
8-12 RMs 

Sem diferenças entre os grupos 
↓ Absoluta de gordura      ~ 11,5 kg 

↓ Gordura subcutânea      ~ 24 % 

↓ Gordura visceral        ~ 40 % 
Ross R et al. J Appl Physiol 1996, 81: 2445-55 

Exercício de Força, Aeróbico ou Dieta? 



Ross R et al. Ann Intern Med 2000, 133: 92-103 
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Diet-induced weight loss, exercise, and chronic inflammation in
older, obese adults: a randomized controlled clinical trial1–3

Barbara J Nicklas, Walter Ambrosius, Stephen P Messier, Gary D Miller, Brenda WJH Penninx, Richard F Loeser,
Shana Palla, Eugene Bleecker, and Marco Pahor

ABSTRACT
Background:Persistent, low-grade inflammation is an independent
predictor of several chronic diseases and all-cause mortality.
Objective: The intention of this study was to determine the inde-
pendent and combined effects of diet-induced weight loss and ex-
ercise on markers of chronic inflammation.
Design: Three hundred sixteen community-dwelling, older (! 60
y), overweight or obese [body mass index (in kg/m2)! 28], seden-
tary men and women with radiographic evidence of knee osteoar-
thritis were randomly assigned to four 18-mo treatments: healthy
lifestyle control, diet-induced weight loss, exercise, and diet plus
exercise. The exercise intervention consisted of combined weight
training and walking for 1 h 3 times/wk. The weight-loss interven-
tion consisted of a weekly session with a registered dietitian to
provide education and support for lowering energy intake.
Results: The diet-induced weight-loss intervention resulted in sig-
nificantly greater reductions in concentrations of C-reactive protein
(P " 0.01), interleukin 6 (P " 0.009), and soluble tumor necrosis
factor ! receptor 1 (P " 0.007) than did no weight-loss treatment.
Changes in soluble tumor necrosis factor ! receptor 1 but not in
C-reactive protein or interleukin 6 correlated with changes in body
weight. Exercise training did not have a significant effect on these
inflammatory biomarkers, and there was no significant interaction
between weight loss and exercise training.
Conclusions: These findings provide evidence from a randomized
controlled trial that a dietary intervention designed to elicit weight
loss reduces overall inflammation in older, obese persons. Addi-
tional studies are needed to assess the effects of different modes and
intensities of exercise on inflammation. Am J Clin Nutr 2004;
79:544–51.

KEY WORDS Weight loss, exercise, inflammation, obesity,
elderly men and women

INTRODUCTION
An increasing amount of epidemiologic data show that per-

sistent, low-grade inflammation is an independent predictor of
ischemic heart disease (1, 2), stroke (3, 4), diabetes (5, 6), and
all-cause mortality (7, 8). In addition to these epidemiologic
findings, experimental evidence shows that markers of chronic
inflammation, such as proinflammatory cytokines [interleukin 6

(IL-6) and tumor necrosis factor! (TNF-!)] and the acute-phase
reactant C-reactive protein (CRP), play a direct role in the etiol-
ogy of atherosclerosis and insulin resistance (9, 10). Given these
widespread deleterious health effects of an augmented inflam-
matory state, identification of therapies that reduce chronic in-
flammation is critical.
Prospective clinical trial data suggest that a few pharmaco-

logic interventions (such as statin use) decrease inflammation, as
evidencedby loweredCRPconcentrations (11).Other promising
data suggest that decreasing energy intake and increasing phys-
ical activity could be effective in reducing overall inflammation.
In observational studies, persons who are more physically active
have lower concentrations of IL-6 and CRP and other markers of
inflammation (fibrinogen and white blood cells) (12, 13). More-
over, chronic exercise training may attenuate the inflammatory
process, thereby reducing circulating concentrations of proin-
flammatory cytokines (14, 15). Likewise, obese persons are
characterized by having higher concentrations of inflammatory
markers than do lean persons (16, 17), and studies are beginning
to show that diet-inducedweight loss decreases concentrationsof
CRP, IL-6, and TNF-! (16–21).
All of these previous studies of the effects of diet-induced

weight loss and exercise training on inflammatory markers were
limited by small sample sizes, by lack of randomization to treat-
ments, or by lack of a control group. In addition, no prior study
compared diet and exercise interventions alone with a combina-
tion of these treatments. Thus, the intention of the present study

1 From the Wake Forest University School of Medicine, Winston-Salem,
NC (BJN, WA, BWJHP, SP, EB, and MP); the Department of Health and
Exercise Science, Wake Forest University, Winston-Salem, NC (SPM and
GDM); and the RushMedical College of Rush-Presbyterian-St Luke’sMed-
ical Center, Chicago (RFL).
2 Supported by theWake Forest University Claude D Pepper Older Amer-
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AG10484) and the Wake Forest University School of Medicine General
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3 Address reprint requests to BJ Nicklas, Section on Gerontology and

Geriatric Medicine and Center for Human Genomics, Wake Forest Univer-
sityMedical Center,Medical Center Boulevard,Winston-Salem, NC 27157.
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Tumor necrosis factor ! and soluble tumor necrosis factor !
receptors
There were no significant effects of WL (P! 0.67), EX (P!

0.30), or sex (P!0.84) on changes inTNF-! concentrations (see
Figure 3 for adjusted means by treatment and visit); however,
TNF-! concentrations decreased more in nonwhites than in
whites (! log TNF-! ! "0.20# 0.08 compared with"0.01#
0.04 pg/mL; P ! 0.017).
Diet-induced WL resulted in a significant reduction in sTNFR1

concentrations comparedwith noWL(! log sTNFR1! "0.070#
0.017comparedwith"0.013#0.017pg/mL;P!0.007;Figure3).
In addition, sTNFR1 concentrations decreased more in nonwhites
than in whites (! log sTNFR1 ! "0.084 # 0.02 compared with
0.002# 0.01 pg/mL;P! 0.001). Therewere no significant effects

of EX (P! 0.54) or sex (P! 0.84).
There were no significant effects of WL (P! 0.23), EX (P!

0.08), or sex (P ! 0.62) on changes in sTNFR2 concentrations
(Figure 3). There was a marginally significant racial difference,
in which sTNFR2 concentrations decreased more in nonwhites
than in whites (! log sTNFR2! "0.046# 0.02 compared with
0.001 # 0.01 pg/mL; P ! 0.07).

Ratios of cytokines to cytokine receptors
We also calculated the ratios of IL-6 and TNF-! to their re-

spective receptors and the ratio of TNF-! to the sumof both of its
receptors. There were no significant effects of WL, EX, sex, or
race on IL-6/IL-6sR, TNF-!/sTNFR1, TNF-!/sTNFR2, or
TNF-!/R1$R2, except that race was significant at 0.0494 as a

TABLE 1
Descriptive characteristics and inflammatory markers at baseline and changes (!) after 6 and 18 mo by treatment group1

Dietary
weight-loss
group Exercise group

Dietary weight
loss $ exercise

group Control group

n
Baseline 71 67 64 70
6 mo 63 58 58 63
18 mo 53 53 53 60

Age (y) 68# 52 69# 6 68# 7 69# 6
Women (%) 74 74 74 65
Nonwhite (%) 27 20 21 19
Body weight (kg)
Baseline 95.6# 15.2 92.4# 14.6 91.8# 17.4 95.7# 18.8
! 6 mo "10.6# 14.0 "3.0# 14.6 "10.2# 10.5 "0.15# 6.7
!18 mo "12.8# 19.2 "4.1# 11.1 "8.2# 13.3 "2.3# 11.6

BMI (kg/m2)
Baseline 34.4# 4.9 34.6# 5.8 33.9# 5.6 34.5# 5.3
! 6 mo "1.78# 3.0 "1.16# 3.4 "1.62# 1.75 "0.52# 2.5
! 18 mo "2.0# 3.1 "1.2# 3.1 "1.48# 2.2 "0.96# 3.7

CRP ("g/mL)
Baseline 6.0# 6.5 6.8# 7.8 6.5# 7.9 5.9# 6.0
! 6 mo "0.11# 0.72 "0.07# 0.42 "0.11# 0.52 0.08# 0.63
! 18 mo "0.13# 0.53 "0.02# 0.47 "0.18# 0.54 0.35# 1.9

IL-6 (pg/mL)
Baseline 4.7# 3.4 4.4# 3.1 4.9# 3.0 4.7# 3.2
! 6 mo "0.51# 2.1 0.15# 1.8 "0.35# 2.15 0.19# 2.8
! 18 mo "0.71# 2.4 0.02# 2.4 "0.35# 1.8 0.27# 2.8

IL-6sR (pg/mL)
Baseline 35 197# 8911 34 581# 9596 35 156# 11,075 38 040# 10,764
! 6 mo "838# 3645 "856# 5135 "759# 3235 "1247# 5159
! 18 mo "1522# 8344 94# 4399 "746# 4166 "739# 4910

TNF-! (pg/mL)
Baseline 2.5# 1.8 3.4# 4.8 3.4# 6.4 3.8# 7.5
! 6 mo "0.23# 1.8 "0.69# 5.8 "0.46# 3.7 "0.74# 3.7
! 18 mo 0.64# 5.9 0.28# 6.3 "0.72# 4.6 "0.77# 3.7

sTNFR1 (pg/mL)
Baseline 1409# 470 1433# 404 1395# 397 1464# 421
! 6 mo "92# 290 "38# 224 "80# 226 "10# 291
! 18 mo "34# 362 25# 252 "3# 241 62# 312

sTNFR2 (pg/mL)
Baseline 2674# 842 2760# 807 2656# 792 2850# 1127
! 6 mo "53# 547 "148# 409 "78# 427 "59# 915
! 18 mo 38# 665 24# 514 "61# 460 38# 561

1 CRP, C-reactive protein; IL-6, interleukin 6; IL-6sR, soluble IL-6 receptor; TNF-!, tumor necrosis factor !; sTNFR1 and sTNFR2, soluble TNF-!
receptors 1 and 2, respectively. There were no significant differences between treatment groups at baseline for any variable.

2 x! # SD (all such values).
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Sobrepeso 
Obeso 

18 meses 



Ross R et al. Ann Intern Med 2000, 133: 92-103. 
 

52 homens obesos  |  IMC: 31,3 ± 2 kg/m2,  
Circunferência cintura: 110 ± 6 cm 

•  Grupo controle (C) 
•  Grupo Dieta (DWL) 
•  Grupo Exercício sem compensação (EWL) 
•  Grupo Exercício com compensação (EWW) 

•  Dieta: - 700 kcal/dia  (55 a 60% CHO, 15 a 20% PRO e 20 a 25% LIP). 

•  Exercício: caminhada ou corrida em esteira, diária, com duração 
suficiente para um gasto de 700 kcal. Duração: 12 semanas. 

Déficit Calórico pelo Exercício Físico 



Ross R et al. Ann Intern Med 2000, 133: 92-103. 
 

Efeitos no peso corporal: 

•  Grupo controle (C): + 0,1 kg 

•  Grupo Dieta (DWL): - 7,4 kg 

•  Grupo Exercício sem Compensação (EWL): - 7,5 kg 

•  Grupo Exercício com Compensação (EWW): - 0,5 kg 

Treinamento Aeróbico e SUPORTE calórico 



Effect of Diet With and Without Exercise Training on Markers of
Inflammation and Fat Distribution in Overweight Women

Gordon Fisher1, Tanya C. Hyatt1, Gary R. Hunter2, Robert A. Oster3, Renee A. Desmond3,
and Barbara A. Gower1

1 Department of Nutrition Sciences, University of Alabama at Birmingham, Birmingham, Alabama,
USA
2 Department of Human Studies, University of Alabama at Birmingham, Birmingham, Alabama,
USA
3 Department of Medicine, University of Alabama at Birmingham, Birmingham, Alabama, USA

Abstract
The independent effects of exercise and weight loss on markers of inflammation (MOI) in obese
individuals have not been clearly characterized. The objectives of this study were to: (i) identify
the independent effects of exercise and weight loss on MOI and (ii) determine whether changes in
MOI were associated with changes in fat distribution. Subjects were 126 healthy, premenopausal
women, BMI 27–30 kg/m2. They were randomized to one of three groups: diet only, diet +
aerobic-, or diet + resistance training until a BMI <25 kg/m2 was achieved. Fat distribution was
measured with computed tomography, and body composition with dual-energy X-ray
absorptiometry. Serum concentrations of tumor necrosis factor (TNF)-Į, soluble TNF receptor 1
(sTNF-R1), soluble TNF receptor 2 (sTNF-R2), C-reactive protein (CRP), and interleukin (IL)-6
were assessed. Results of repeated-measures ANOVA indicated a significant effect of time on
MOI, such that MOI decreased with weight loss. Results of mixed-model analysis indicated that
adjusting for intra-abdominal adipose tissue (IAAT) and total fat mass explained the decreases in
TNF-Į and sTNF-R1, whereas only total fat mass explained the decreases in sTNF-R2, IL-6, and
CRP. In conclusion, weight loss was associated with decreases in MOI. The effect of weight loss
appeared to be mediated by changes in total fat mass or IAAT. Addition of exercise did not alter
the response, suggesting that weight loss has a more profound impact for reducing MOI in
overweight women than exercise.

INTRODUCTION
The prevalence of obesity has dramatically increased world-wide among both children and
adults in recent years (1,2). Obesity is associated with the development of several chronic
diseases, including metabolic syndrome, type 2 diabetes, cardiovascular diseases, cancer,
and arthritis (3). Low-grade chronic inflammation is one of the key metabolic alterations
linked with excessive caloric intake and adiposity (4). Tumor necrosis factor-Į (TNF-Į),
interleukin-6 (IL-6), and C-reactive protein (CRP) are known to contribute to the
development of atherosclerosis and insulin resistance (5,6). Therefore, it is important to
identify both pharmacological and behavioral therapeutic interventions to reduce obesity-
associated low-grade chronic inflammation.

Correspondence: Gordon Fisher (grdnfs@uab.edu).
DISCLOSURE
The authors declared no conflict of interest.
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Conclusão: Parece que a perda de peso é o mais 
importante para promover efeitos benéficos do que o 
exercício. 
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Table 2

Body composition and markers of inflammation with weight loss by intervention group

Diet (n = 29) Aerobic (n = 43) Resistance (n = 54) G T G × T

Baseline Weight reduced Baseline Weight reduced Baseline Weight reduced P P P

Body weight (kg) 78 ± 8a 66 ± 7b 77 ± 7a 65 ± 6b 78 ± 8a 66 ± 7b 0.628 0.001 0.314

BMI (kg.m2) 28 ± 1a 24 ± 1b 28 ± 1a 24 ± 1b 28 ± 1a 24 ± 1b 0.853 0.001 0.272

Fat mass (kg) 33 ± 6a 22 ± 5b 34 ± 5a 22 ± 5b 33 ± 5a 22 ± 4b 0.967 0.001 0.312

Body fat (%) 44 ± 4a 35 ± 5b 46 ± 4a 35 ± 5b 45 ± 4a 34 ± 4b 0.416 0.001 0.062

Lean mass (kg) 41 ± 4a 41 ± 4a 40 ± 4a 40 ± 4a 41 ± 4a 42 ± 4b 0.079 0.568 0.001

IAAT (cm2) 93 ± 35a 58 ± 26b 79 ± 31a 48 ± 21b 77 ± 31a 53 ± 31b 0.227 0.001 0.434

SSAAT (cm2) 183 ± 49a 127 ± 54b 205 ± 55a 140 ± 55b 189 ± 45a 140 ± 40b 0.348 0.001 0.220

DSAAT (cm2) 137 ± 55a 86 ± 38b 149 ± 52a 77 ± 33b 135 ± 52a 93 ± 38b 0.975 0.001 0.104

TNF-Į (pg/ml) 1.15 ± 1.71a 0.81 ± 0.50a 1.11 ± 1.00a 0.94 ± 0.74a 0.98 ± 0.73a 0.97 ± 0.80a 0.785 0.001 0.226

sTNF-R1 (ng/ml) 1.86 ± 0.34a 1.83 ± 0.26a 1.80 ± 0.38a 1.73 ± 0.35a 1.79 ± 0.40a 1.73 ± 0.39a 0.404 0.021 0.605

sTNF-R2 (ng/ml) 3.94 ± 0.77a 3.83 ± 0.66a 4.15 ± 1.11a 3.82 ± 0.91a 3.95 ± 1.21a 3.74 ± 1.06a 0.644 0.003 0.505

IL-6 (pg/ml) 1.71 ± 1.17a,b 1.27 ± 0.65a,b 1.82 ± 1.27a,b 1.38 ± 0.59a,b 1.85 ± 1.46a 1.34 ± 0.86b 0.724 0.001 0.539

CRP (mg/l) 1.93 ± 1.64a,b 1.13 ± 1.23c 1.91 ± 1.97a,b,c 1.59 ± 1.67a,b,c 2.20 ± 2.05a 1.61 ± 1.94b,c 0.653 0.001 0.407

All data are presented as means ± s.d. Far-right columns indicate results of repeated-measures ANOVA for main effects of group (G), time (T), and the group-by-time interaction (G × T). Within a row,
results of post-hoc analyses among the three groups are provided with superscripts; means with different superscripts are significantly different (P < 0.05). The boldface values are indicative of G, T, or G ×
T effects that were statistically significant.

CRP, C-reactive protein; DSAAT, deep subcutaneous abdominal adipose tissue; G × T, group × time interaction; G, intervention group; IAAT, intra-abdominal adipose tissue; IL-6, interleukin-6; SSAAT,
superficial subcutaneous abdominal adipose tissue; sTNF-R1, tumor necrosis factor receptor I; sTNF-R2, tumor necrosis factor receptor 2; T, time; TNF-Į, tumor necrosis factor-Į.
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Impact of weight loss with or without exercise on abdominal fat and insulin
resistance in obese individuals: a randomised clinical trial
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(Submitted 27 April 2012 – Final revision received 7 November 2012 – Accepted 7 November 2012 – First published online 10 January 2013)

Abstract
Evidence supports an important contribution of abdominal obesity and inflammation to the development of insulin resistance (IR) and
CVD. Weight loss in obese individuals can reduce inflammation and, consequently, IR, but the role of training remains unclear. The
aim of this study was to evaluate the effects of body weight reduction with and without exercise over abdominal fat tissue (primary out-
come) and IR. In this randomised clinical trial, forty-eight obese individuals (age 31·8 (SD 6·0) years, BMI 34·8 (SD 2·7) kg/m2) were ran-
domised to either a diet-only group (DI) or a diet and exercise group (DI þ EXE). Treatment was maintained until 5% of the initial body
weight was lost. At baseline and upon completion, the following parameters were analysed: biochemical parameters such as glycaemia and
insulin for the determination of homeostasis model assessment of insulin resistance (HOMA-IR), high-sensitivity C-reactive protein
(hs-CRP) and abdominal computed tomography for the determination of visceral and subcutaneous adipose tissue. A total of thirteen indi-
viduals dropped out before completing the weight-loss intervention and did not repeat the tests. In both the DI (n 18) and DI þ EXE (n 17)
groups, we observed significant and similar decreases of visceral adipose tissue (difference between means: 7·9 (95% CI 29·5, 25·2) cm2,
P¼0·36), hs-CRP (difference between means: 20·06 (95% CI 20·19, 0·03)mg/l, P¼0·39) and HOMA (difference between means: 20·04
(95% CI 20·17, 0·08), P¼0·53). In the present study, 5% weight loss reduced abdominal fat and IR in obese individuals and exercise
did not add to the effect of weight loss on the outcome variables.

Key words: Weight loss: Diet: Physical training: Obese: Insulin resistance

Evidence points to an important association of abdominal
obesity with metabolic disease and CVD(1); hypertension, dia-
betes mellitus and clinical atherosclerotic disease are fairly
common(2–4), affecting the quality of life.
Abdominal fat is the sum of visceral adipose tissue (VAT)

and subcutaneous adipose tissue (SAT) in the abdominal
region. VAT holds the highest association with the develop-
ment of CVD and is related to insulin resistance (IR) and the
secretion of pro-inflammatory cytokines(5). Some of the pro-
ducts secreted in the adipose tissue, such as NEFA, TNF-a
and IL-6, are strong stimuli for the production of high-sensitive
C-reactive protein (hs-CRP) by the liver. C-reactive protein is
a biomarker of low-grade inflammation; it is associated with
a few comorbidities of obesity and has been regarded as a
risk predictor for coronary artery disease(6).

In clinical practice, anthropometric measures are used to
estimate abdominal fat and to indirectly estimate the cardio-
vascular risk. The waist circumference (WC) and the waist:hip
ratio are most widely recommended. However, they do not
differentiate VAT from SAT. Furthermore, their clinical import-
ance seems to be less significant in obese individuals(7).
Measuring VAT accurately is an important issue in the setting
of obesity, if one wishes to detect changes in this metaboli-
cally active tissue. Among the existing imaging techniques,
computed tomography of the abdomen is the ‘gold standard’
for measuring VAT(5).
An intentional reduction of body weight by energy restric-

tion reduces systemic inflammatory markers(8) and improves
IR(9). In overweight patients, a reduction of 7% of the initial
body weight improves systolic blood pressure, plasma glucose

*Corresponding author: Dr. A. P. Trussardi Fayh, email apfayh@yahoo.com.br

Abbreviations: DI, diet-only group; DI þ EXE, diet and exercise group; HOMA-IR, homeostasis model assessment of insulin resistance; hs-CRP,

high-sensitivity C-reactive protein; IR, insulin resistance; SAT, subcutaneous adipose tissue; VAT, visceral adipose tissue; WC, waist circumference.

British Journal of Nutrition (2013), 110, 486–492 doi:10.1017/S0007114512005442
q The Authors 2012
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(63–95) d for the DI group and 65·9 (55–76) d for the

DI þ EXE group. This difference was not statistically signifi-

cant (P¼0·16). In the DI group, an average daily energy deficit

of 2457·3 (SD 565·7) kJ (587·3 (SD 135·2) kcal) was obtained

with the energy intake restriction. In the DI þ EXE group,

an average daily energy deficit of 2980·7 (SD 739·7) kJ (712·4

(SD 176·8) kcal) was provided by energy restriction and

exercise. This difference was statistically significant (P¼0·03).
Table 1 shows the effect of interventions on anthropometric

and biochemical parameters. Weight loss was accompanied

by significant reductions in BMI, WC, hip circumference,

insulin, HOMA and hs-CRP. These reductions were not

different between the groups (P.0·05 ANCOVA). There

were no changes in glycaemia or uric acid.
Fig. 2 shows the effect of the interventions on abdominal

fat, evaluated by computed tomography. After a 5% body

weight reduction, both groups reduced total abdominal

adipose tissue: in DI, from 660·3 (SD 137·1) to 608·5
(SD 147·5) cm2 (P¼0·01); in DI þ EXE, from 622·8 (SD 128·5)
to 576·9 (SD 137·2) cm2 (P¼0·04). The difference between
the mean reductions in the groups was non-significant
(23·5 (95% CI 252·2, 45·2) cm2, P¼0·88). VAT was also
reduced: in DI, from 136·1 (SD 64) to 112·5 (SD 54) cm2

(P¼0·01) and in DI þ EXE, from 154·23 (SD 60·6) to 118·80
(SD 55·36) cm2 (P¼0·02), with a non-significant difference
between the mean reductions of 7·9 (95% CI 29·5,
25·2) cm2 (P¼0·36). Neither treatment significantly altered
the SAT (P.0·05).

Discussion

In the present study, a 5% reduction in body weight was
associated with a reduction in visceral fat, hs-CRP and IR in
obese individuals. Previous studies have shown an improve-
ment in insulin sensitivity and inflammatory parameters with
this amount of weight loss in obese patients undergoing
energy restriction of 2092–3347 kJ/d (500–800 kcal/d) without
physical training(10,20). However, other studies suggest that a
significant improvement in these parameters would require a
reduction of up to 4184 kJ/d (1000 kcal/d) by dietary restric-
tion accompanied by increased energy expenditure through
physical training(21,22). The present results indicate that, at
least in the short run, a modest weight loss, via energy restric-
tion, with or without physical training, is associated with
improvement in inflammatory parameters, VAT and IR. In
the long run, increasing energy expenditure may be required.
VAT has greater cardiometabolic impact than SAT(23,24).

However, because SAT has a greater total mass, it can contrib-
ute to the relationship between central adiposity, IR and
CVD(25). Few studies have investigated the effects of diet
and exercise on these tissues and the impact on cardiovascular
risk reduction. Marques et al.(26) suggest that VAT areas with
values above 100 cm2 increase the risk of metabolic compli-
cations such as raised plasma glucose, total cholesterol
and blood pressure. When the VAT area exceeds 150 cm2, the
risk of developing coronary artery disease increases about
threefold(26). Kim et al.(6) measured the abdominal fat of
160middle-agedKorean adults, both eutrophic and overweight.
The VAT average was 89·5 (SD 46·3) cm2, and men showed
higher values than women. Our patients had baseline VAT
of 141·6 (SD 62·1) cm2, suggesting a higher risk of metabolic
complications, corroborated by IR and elevated hs-CRP.
IR and the accompanying high fasting plasma insulin are
frequently found in obese individuals and appear to be the
first signs of the future development of type 2 diabetes(13,27).
Exercise is associated with reduced cardiovascular risk,

especially in individuals with diabetes, improving endothelial
function and inflammatory markers(28,29). The effects of exer-
cise on the markers of inflammation may be more pronounced
in individuals with features of the metabolic syndrome when
compared with those without metabolic abnormalities(12). We
did not find a significant additional effect of exercise training
on the markers of inflammation or IR. In women who lose
weight through diet, hs-CRP, TNF-a and IL-6 are reduced in a
similar fashion in those exercising or not(30). In a randomised
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Fig. 2. Effect of interventions on (a) total abdominal adipose tissue, (b)
visceral adipose tissue and (c) subcutaneous adipose tissue evaluated
by computed tomography. Values are means and standard deviations
represented by vertical bars. *P , 0·05 for intervention with general linear
model for repeated measurements (before ( ) v. after ( )).
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clinical trial with older obese adults, hs-CRP was significantly
lowered in the subjects on a diet only(20). It is possible that
the length of exposure to exercise was not enough to promote
cardiovascular protection. Alternatively, the acute generation of
free radicals induced by acute exercise could have contributed
to these findings(20,31). Speculatively, the relatively short
time period between the last exercise session and the final
biochemical analyses of the studies could have contributed
to the findings(20,31). The amount of exercise might not have
been enough to elicit the antioxidant protection of physical
training(31). It is therefore likely that the process of ischaemia–
reperfusion of aerobic exercise caused a rapid increase in
blood flow (reperfusion) and the generation of free radicals(32).
Previous studies suggest that the levels of hs-CRP may

bear an important association with variations in insulin
sensitivity(33,34). In obese but otherwise metabolically healthy
individuals, low levels of hs-CRP may contribute to the favour-
able glucose profile, even with increased body adiposity(35).
Our patients had a relatively benign glucose profile, but some-
what elevated hs-CRP. This could have had an impact on the
results, minimising effects that could otherwise be significant
in those patients with more evident metabolic disturbances.
In the present study, losing weight was associated with

improved insulin levels and HOMA, but exercise did not
contribute to additional improvement. Oberbach et al.(13)

did not find significant reductions in glucose and insulin con-
centrations in twenty subjects with normal glucose tolerance
after 4 weeks of aerobic training. The training programme
adopted by the authors was shorter than ours and involved
a concurrent training (aerobic þ resistance), while our proto-
col was just aerobic. Although further exploration is much
needed, such results suggest that different exercise regimens
can bring different effects on these parameters.
Physical activity increases energy requirements and there-

fore assists in weight loss by contributing to higher daily
energy expenditure. In this sample, although the subjects
who did exercise training increased their aerobic capacity,
no additional benefits in other metabolic parameters were
found. One possible explanation for this finding is the
low energy expenditure caused by exercise sessions. The
traditional recommendation of at least 150min/week of
exercise(36) was not met with the programme proposed in
this protocol. Training alone produced a weekly energy deficit
of 875·7 (SD 215·2) kcal in the DI þ EXE subjects, matching
the recommendations of weekly energy expenditure for the
prevention of chronic diseases, but falling short of the
recommended energy deficit for weight loss(37). Probably,
the total exercise load was insufficient to promote additional
physiological benefits for this group of patients who were
free of metabolic diseases other than obesity.
The strength of the present study was the use of the same

percentage weight-loss goal for all subjects, in order to eva-
luate eventual differential effects of the inclusion of physical
training in the therapeutic regimen. If the design were based
on a fixed duration of treatment, the results in terms of
weight loss and body composition change might have been
different in the two groups. Interestingly, the time needed to
achieve the 5% goal was not different in the two regimens.

The use of computer imaging techniques for the evaluation
of abdominal fat distribution gave the study more power to
accurately identify the effect of weight loss in different types
of adipose tissue.
The limitation of the present study was the absence of a

control group (similar follow-up without weight loss, with or
without physical training). However, it was considered unethi-
cal to treat a group of obese individuals without stimulating
them to lose weight during any given period of time. With
this design, we believe that it was possible to test the hypoth-
esis of a differential effect of exercise on several parameters.
Since the results are negative, one cannot avoid looking into
issues such as sample size and duration of the interventions.
In the present study, the power was 80% to detect a difference
with effect size $1. Although the sample size was initially esti-
mated to detect differences in the 5% significance area, a
larger sample might have led to different findings. This will
have to be clarified in further studies.

Conclusion

A reduction of 5% of the initial body weight resulted in signifi-
cant decreases in VAT and total abdominal adipose tissue in
obese individuals, the primary outcome of the present study.
Additionally, this weight loss decreased HOMA-IR and hs-
CRP. Exercise did not add any measurable benefit in as far
as the variables in the present study are considered.
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Estudo de efetividade 

AMOSTRA 
- Ambos os sexos 
- 16 Centros dos USA 
- DM2 e sobrepeso 
- Aptos para exercício 



Intervenção	  no	  Es-lo	  de	  Vida:	  
Redução	  >	  7%	  PI	  em	  12	  meses	  

Dieta	  
•  Dieta	  de	  restrição	  calórica:	  	  

–  1200	  a	  1800	  kcal/dia,	  
segundo	  recomendações	  
gerais.	  

•  1-‐4	  mês:	  
–  Refeições	  estruturadas	  e	  

fornecidas:	  shakes	  e	  barras	  
–  Subs-tuir	  2	  refeições	  e	  1	  

lanche	  

•  5-‐12	  mês:	  
–  Subs-tuir	  1	  refeição	  e	  1	  

lanche	  

Treinamento	  Físico	  
•  1-‐6	  mês:	  

–  175	  minutos/semana;	  
–  Nas	  primeiras	  três	  semanas	  

do	  mês:	  grupo	  (60-‐75min);	  
–  Na	  úl-ma	  semana	  do	  mês:	  

individual	  (20-‐30min).	  

•  7-‐12	  mês:	  
–  Aumentar	  para	  200	  minutos/

semana;	  
–  -‐Redução	  dos	  encontros	  do	  

grupo	  (2x	  mês)	  e	  manutenção	  
dos	  encontros	  individuais.	  



Figure 2.
Figure shows mean (±SE) weight losses over 8 years for participants randomly assigned to
an intensive lifestyle intervention (ILI) or diabetes support and education (DSE; usual care
group). Differences between groups were significant (p<0.001) at all years.
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Figure 3.
Figure 3(a). Percentage of participants in the ILI and DSE groups who achieved different
categorical weight losses at year 1. The percentages are cumulative such that the 68% of ILI
participants who lost 5% or more of initial weight includes those who also lost ≥10% and
≥15%. P<0.001 for all comparisons between treatment groups.
Figure 3(b). Percentage of participants in the ILI and DSE groups who achieved different
categorical weight losses at year 8. The percentages are cumulative as described for Figure
1(A). P<0.001 for all comparisons between treatment groups.
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* Em 8 anos, 50% 
dos pacientes do 
grupo intervenção 
intensa perdeu mais 
de 5% do PI. 
* Com o passar dos 
anos, a educação 
passa a ter uma 
contribuição 
importante para a 
perda de peso. 





A grande dificuldade na interpretação 
dos estudos sobre obesidade: 

Obesidade	  

Hipertensão	  Diabetes	  

Não são “apenas” 
obesos! 



Apesar	  das	  evidências...	  

Não	  é	  uma	  condição	  homogênea	  
Lemieux I et al. Hypertriglyceridemic waist: A useful screening phenotype in 

preventive cardiology? Can J Cardiol 2007;23(Suppl B):23B-31B. 
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Metabolically healthy obesity: different prevalences
using different criteria

S Velho1, F Paccaud2, G Waeber3, P Vollenweider3 and P Marques-Vidal2,4

1Department of Nutrition and Dietetics, Portuguese Institute of Oncology Francisco Gentil, Lisbon, Portugal; 2Institute of Social and
Preventive Medicine (IUMSP), CHUV and Faculty of biology and medicine, Lausanne, Switzerland; 3Department of Medicine, Internal
Medicine, CHUV and Faculty of biology and medicine, Lausanne, Switzerland and 4Cardiomet, CHUV, Lausanne, Switzerland

Objective: To estimate the prevalence of metabolically healthy obesity (MHO) according to different definitions.
Methods: Population-based sample of 2803 women and 2557 men participated in the study. Metabolic abnormalities
were defined using six sets of criteria, which included different combinations of the following: waist; blood pressure; total,
high-density lipoprotein or low-density lipoprotein-cholesterol; triglycerides; fasting glucose; homeostasis model assessment;
high-sensitivity C-reactive protein; personal history of cardiovascular, respiratory or metabolic diseases. For each set, prevalence
of MHO was assessed for body mass index (BMI); waist or percent body fat.
Results: Among obese (BMI X30 kg/m2) participants, prevalence of MHO ranged between 3.3 and 32.1% in men and between
11.4 and 43.3% in women according to the criteria used. Using abdominal obesity, prevalence of MHO ranged between 5.7
and 36.7% (men) and 12.2 and 57.5% (women). Using percent body fat led to a prevalence of MHO ranging between 6.4 and
43.1% (men) and 12.0 and 55.5% (women). MHO participants had a lower odd of presenting a family history of type 2
diabetes. After multivariate adjustment, the odds of presenting with MHO decreased with increasing age, whereas no
relationship was found with gender, alcohol consumption or tobacco smoking using most sets of criteria. Physical activity was
positively related, whereas increased waist was negatively related with BMI-defined MHO.
Conclusion: MHO prevalence varies considerably according to the criteria used, underscoring the need for a standard definition
of this metabolic entity. Physical activity increases the likelihood of presenting with MHO, and MHO is associated with a lower
prevalence of family history of type 2 diabetes.
European Journal of Clinical Nutrition (2010) 64, 1043–1051; doi:10.1038/ejcn.2010.114; published online 14 July 2010

Keywords: cross-sectional studies; obesity; risk factors; insulin resistance; body mass index; waist

Introduction

In the last decade, the worldwide prevalence of obesity has
increased considerably, and so has the incidence of type 2
diabetes and cardiovascular disease (CVD) (Seidell, 2000;
Kelly et al., 2008). Several studies have shown that the obese
phenotype may be present without metabolic abnormalities
(Karelis, 2008; Karelis and Rabasa-Lhoret, 2008; Stefan et al.,
2008; Wildman et al., 2008). This clinical condition, termed
benign obesity or metabolically healthy obesity (MHO), is
restricted to a unique subset of the obese population which,

despite excessive body mass index (BMI) or body fat, are
insulin sensitive and have a normal blood pressure, lipid, in-
flammation and hormonal profile (Karelis and Rabasa-Lhoret,
2008; Karelis, 2008; Stefan et al., 2008; Wildman et al., 2008).
Among US obese adults, 29.2% of men and 35.4% of women
(a total of approximately 19.5 million adults) are metabolically
healthy. On the other hand, apparently 30.1% of normal-
weight men and 21.1% of normal-weight women (a total
of approximately 16.3 million adults) are metabolically
abnormal (Wildman et al., 2008).

There are currently no unique criteria for MHO, and
several definitions have been proposed (Meigs et al., 2006;
Aguilar-Salinas et al., 2008; Karelis, 2008; Wildman et al.,
2008; Lynch et al., 2009). The criteria used to define MHO are
summarized in Table 1. Most authors use blood pressure,
lipids (mainly high-density lipoprotein-cholesterol and/or
triglycerides) and glycaemic status (fasting blood glucose or
homeostasis model assessment) to define MHO, although
other clinical or biological data are also used. Still, to our
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knowledge, there are no studies comparing the prevalence of
MHO using the different definitions indicated previously. So,
the purpose of our study was to assess the prevalence of
MHO using several different definitions and to characterize
the clinical and metabolic factors associated with MHO in a
population-based sample of the Swiss adult population.

Participants and methods

Recruitment
The CoLaus Study was approved by the Institutional Ethics
Committee of the University of Lausanne. The CoLaus Study
is a cross-sectional study aimed at assessing the prevalence
and deciphering the molecular determinants of cardiovas-
cular risk factors in the Caucasian population of Lausanne,
Switzerland, a town of 117 161 inhabitants, of which 79 420
are of a Swiss nationality.

The sampling procedure of the CoLaus Study has been
described previously (Firmann et al., 2008). Briefly, the
complete list of Lausanne inhabitants aged 35–75 years
(n¼ 56 694) was provided by the population registry of the
city. A simple, nonstratified random sample of 35% of the
overall population was drawn. The following inclusion
criteria were applied: (a) written informed consent; (b) age
35–75 years; (c) willingness to take part in the examination
and donate blood sample; (d) Caucasian origin. Recruitment
began in June 2003 and ended in May 2006. Participation
rate was 41%.

All participants attended the outpatient clinic of the
University Hospital of Lausanne in the morning after an
overnight fast. Data were collected by trained field inter-
viewers in a single visit lasting about 60 min.

Family data
Participants were asked about family history of acute
myocardial infarction, hypertension, hypercholesterolemia
and diabetes among their parents and their brothers/sisters.
Personal history of CVD was assessed if the participant
reported a self-reported diagnosis of coronary heart disease
(angina, myocardial infarction, coronary revascularization),
stroke or peripheral arterial disease. Personal history of
respiratory disease was assessed if the participant reported a
diagnosis of emphysema, asthma, chronic obstructive bron-
chitis or lung cancer; personal history of metabolic disease
was assessed if the participant reported a diagnosis of hypo or
hyperthyroidism.

Behavioral data
According to their smoking histories, participants were
classified as never, current or former smokers. Personal
medicines, including prescribed and self-prescribed drugs
were collected, together with their main indications.

Participants reported whether they currently consumed
alcohol and how many standard drinks they had consumed
in the past 7 days, using the same method as other studies
(Marques-Vidal et al., 1995, 2001). A standard drink was

Table 1 Criteria used for the definition of MHO

Wildman et al.
(2008)

Karelis et al.
(2004)

Lynch et al.
(2009)

Meigs et al.
(2006)a

Meigs et al.
(2006)b

Aguilar-Salinas
et al. (2008)

Blood pressure SBP X130
or DBP X85
or treatment

— SBPp130
and DBPp85
and no treatment

SBP X130
or DBP X85
or treatment

— SBP o140
and DBP o90
and no treatment

Triglycerides X1.70 mmol/l o1.70 mmol/l — X1.70 mmol/l — —
HDL-cholesterol o1.04 mmol/l (M)

o1.30 mmol/l (W)
or treatment

X1.30 mmol/l
and no treatment

— o1.04 mmol/l (M)
o1.30 mmol/l (W)

— X1.00 mmol/l

LDL-cholesterol — o2.60 mmol/l
and no treatment

— — — —

Total cholesterol — o5.20 mmol/l — — — —
TG/HDL ratio — — p1.65 (M)

p1.32 (W)
and no treatment

— — —

Fasting glucose X5.55 mmol/l
or treatment

— p5.60 mmol/l
and no treatment

X5.60 mmol/l
or treatment

— o7.00 mmol/l
and no treatment

HOMA X90th percentile o1.95 — — o75th percentilec —
Other CRPX90th percentile — No history

of cardiovascular,
respiratory or
metabolic diseases

Waist X102 cm (M)
Waist X88 cm (W)

— —

Criteria for MHO o2 of the above X4 of the above All o3 of the above All All

Abbreviations: CRP, C-reactive protein; DBP, diastolic blood pressure; HDL, high-density lipoprotein; HOMA, homeostasis model assessment; LDL, low-density
lipoprotein; M, men; MHO, metabolically healthy obesity; SBP, systolic blood pressure; TG, triglyceride; W, women.
aUsing metabolic syndrome variables.
bUsing homeostasis model assessment only.
cAmong nondiabetics.
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Table 1. Anthropometric and biochemical changes with different interventions

(Mean values and standard deviations; medians and interquartile ranges (IQR))

DI (n 18) DI þ EXE (n 17)

Before After Before After
Mean difference
between groups

95% CI

Mean SD Mean SD Mean SD Mean SD P * Lower Upper P †

Age (years) 30·1 5·5 – – 32·4 7·0 – – – – – – –
Body weight (kg) 95·8 13·7 91·5 14·2 98·7 13·0 94·0 13·0 0·00 0·35 21·13 1·83 0·63
VO2max (ml/kg per min) 24·5 4·3 25·2 4·4 25·1 4·9 27·6 5·2 0·04 1·8 0·35 2·8 0·02
BMI (kg/m2) 34·7 2·4 33·1 2·6 34·7 2·4 33·1 2·7 0·00 0·01 20·02 0·02 0·79
Waist circumference (cm) 112·0 8·7 108·3 8·7 110·9 7·4 107·0 7·8 0·00 0·20 21·08 1·47 0·76
Hip circumference (cm) 120·4 8·8 117·1 8·6 120·2 5·1 117·0 4·7 0·00 20·12 21·29 1·06 0·84
Waist:hip ratio 0·83 0·09 0·83 0·09 0·86 0·08 0·85 0·07 0·06 0·01 20·01 0·02 0·09
Glycaemia (mg/l) 924 92 897 92 904 97 904 68 0·42 227·2 260·4 5·9 0·59
Insulin (mIU/ml)‡ 0·01 20·03 20·15 0·08 0·56

Median 17·3 15·4 15·5 13·4
IQR 14·7–21·6 7·8–19·6 11·4–18·7 8·8–19·8

HOMA 0·01 20·04 20·17 0·08 0·53
Median 4·1 3·3 3·1 3·2
IQR 3·1–5·6 1·7–4·3 2·5–4·7 2·0–4·4

Uric acid (mg/l) 5·4 1·3 5·3 1·1 5·4 1·6 5·4 1·1 0·65 20·01 20·39 0·36 0·95
hs-CRP (mg/l) 0·01 20·06 20·19 0·08 0·39

Median 3·3 2·8 3·5 3·0
IQR 2·4–6·4 1·5–4·8 1·5–5·8 1·1–5·9

DI, diet-only group; DI þ EXE, diet and exercise group; HOMA, homeostasis model assessment; hs-CRP, high-sensitivity C-reactive protein.
*P for intervention with general linear model for repeated measurements (before v. after).
†P with ANCOVA adjusted for baseline measures.
‡ 1mIU/ml¼6.945 pmol/L.
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O grupo que treinou não diminui glicemia de 
jejum e resistência à insulina! 





Paradoxo	  da	  Obesidade	  

Epidemiologia Reversa Obesidade =  Proteção Mortalidade 

Insuficiência Renal Crônica Insuficiência Cardíaca 

Transição Nutricional 



Paradoxo	  da	  Obesidade	  
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Obeso 

Sobrepeso 

IMC e desenvolvimento de IC 

Abel et al. Physiol Rev 2006;88: 389–419 
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Categorias de IMC 

Tempo	  (anos)	  

p< 0,0001 
< 22,5 

 22,5 – 24,9 

 25 – 29,9 

 ≥ 35 

 30 – 34,9 

IMC e Mortalidade na IC  

Kenchaiah S et al. Circulation 2007;116(6):627-36 



Paradoxo	  da	  Obesidade	  

Hipertensão 

Doença arterial coronariana 

Revascularização percutânea 

Cirurgia cardíaca 

Doença arterial periférica 

Achados eletrocardiográficos específicos 

Lavie  et al. J Am Coll Cardiol 2009;53:1925–32 

Outras condições clínicas 



Paradoxo	  da	  Obesidade	  

Metanálise – mortalidade pós CRM 

Sobrepeso 

OR 0,70 (IC 95% 0,63 – 0,77) 

Obesidade 

OR 0,63 (IC 95% 0,56 – 0,71) 

Oreopoulos et al.Obesity 2008;16:442–50 



Paradoxo	  da	  Obesidade	  

Mecanismos  

§   Reservas energéticas aumentadas – caquexia 

§   ↑ produção repectores TNF-α – tecido adiposo 

 IC isquêmica - ↑ produção TNF-α 

§    Detoxicação LPS (lipopolissacarídeos bacterianos tóxicos) – 

colesterol e triglicerídeos 

Arena R et al. Future Cardiol 2010; 6:1–6  

Viés de Seleção ? 











MITO	  1	  	  

MITO	  
•  Pequenas	  mudanças	  

sustentáveis	  ��no	  consumo	  
ou	  gasto	  energé-co	  
produzirão	  grandes	  
alterações	  de	  peso	  a	  longo	  
prazo.	  

BASE	  DA	  CONJECTURA	  
•  Diretrizes	  nacionais	  de	  

saúde	  e	  sites	  respeitáveis	  ��
anunciam	  que	  pequenas	  e	  
sustentadas	  modificações	  
no	  es-lo	  de	  vida	  podem	  
proporcionar	  
	  grandes	  alterações	  no	  peso	  
(ex:	  caminhar	  por	  20	  
minutos/dia	  ou	  comer	  duas	  
batatas	  fritas	  adicionais).	  



MITO	  2	  	  

MITO	  
•  Definir	  metas	  realistas	  no	  

tratamento	  da	  obesidade	  é	  
importante,	  caso	  contrário	  
os	  pacientes	  ficam	  
frustrados	  e	  perdem	  menos	  
peso.	  

BASE	  DA	  CONJECTURA	  
•  Metas	  ina-ngíveis	  

prejudicam	  o	  desempenho	  
	  no	  tratamento	  da	  
obesidade;	  

•  Incongruência	  entre	  a	  perda	  
de	  peso	  desejada	  e	  real	  
pode	  levar	  à	  interrupção	  de	  
comportamentos	  
necessários	  para	  perda	  de	  
peso.	  



MITO	  3	  	  

MITO	  
•  Perda	  de	  peso	  rápida	  e	  em	  

grande	  quan-dade	  
prejudica	  a	  manutenção	  do	  
peso	  em	  longo	  prazo,	  
quando	  comparada	  com	  a	  
perda	  de	  peso	  lenta	  e	  
gradual.	  

BASE	  DA	  CONJECTURA	  
•  Provavelmente	  surgiu	  em	  

reação	  aos	  efeitos	  adversos	  
da	  dietas	  de	  muito	  baixa	  
caloria	  (<800	  kcal	  por	  dia)	  
na	  década	  de	  1960;	  

•  A	  crença	  persis-u,	  foi	  
repe-da	  nos	  livros	  didá-cos	  
e	  recomendações	  das	  
autoridades	  de	  saúde,	  e	  
tem	  sido	  oferecida	  como	  
regra	  por	  nutricionistas.	  



MITO	  4	  	  

MITO	  
•  Avaliar	  o	  estágio	  de	  

mudança	  	  do	  
comportamento	  alimentar	  
ou	  pron-dão	  à	  dieta	  é	  
importante	  para	  pacientes	  
que	  procuram	  tratamento	  
para	  perda	  de	  peso.	  

BASE	  DA	  CONJECTURA	  
•  Muitos	  acreditam	  que	  os	  

pacientes	  que	  se	  sentem	  
prontos	  para	  perder	  peso	  
são	  mais	  propensos	  a	  fazer	  
as	  mudanças	  de	  es-lo	  de	  
vida	  necessários.	  

Prontidão ≠ Adesão ≠ Perda de Peso 



MITO	  5	  	  

MITO	  
•  Aulas	  de	  educação	  Ksica	  em	  

seu	  formato	  atual	  
desempenham	  um	  
importante	  papel	  na	  
prevenção	  ou	  redução	  da	  
obesidade	  infan-l.	  

BASE	  DA	  CONJECTURA	  
•  As	  aulas	  possuem	  duração	  

suficiente,	  freqüência,	  
	   	  e	  intensidade	  para	  

promover	  adaptações	  
benéficas	  para	  a	  saúde	  e	  
redução	  da	  adiposidade.	  

Ensaios clínicos e Metanálises 



MITO	  6	  	  

MITO	  
•  O	  aleitamento	  materno	  

protege	  contra	  a	  obesidade.	  

BASE	  DA	  CONJECTURA	  
•  A	  crença	  de	  que	  as	  crianças	  

amamentadas	  têm	  menos	  
probabilidade	  de	  se	  tornar	  
obeso	  tem	  persis-do	  por	  
mais	  de	  um	  século	  e	  é	  
apaixonadamente	  
defendida.	  

Casazza K, Fernandez JR, Allison DB. Nutr Today 2012;47:33-8. 
Kramer MS, Matush L, Vanilovich I, et al. Am J Clin Nutr 007;86:1717-21. 
Gillman MW. Int J Epidemiol 2011;40:681-4. 
 

Ainda devemos 
estimular, por outras 

evidências! 



MITO	  7	  	  

MITO	  
•  Uma	  a-vidade	  sexual	  	  

vigorosa	  pode	  queimar	  100	  
a	  300	  kcal	  por	  pessoa	  
envolvida.	  

BASE	  DA	  CONJECTURA	  
•  Muitas	  fontes	  afirmam	  que	  

o	  gasto	  energé-co	  da	  
a-vidade	  sexual	  de	  dois	  
adultos	  é	  substancial.	  

Tempo de duração da atividade sexual :  
60min ou 6 min (21 kcal)? 



PRESUNÇÃO	  1	  	  

PRESUNÇÃO	  
•  Realizar	  regularmente	  

comer	  (vs.	  pular)	  o	  
desjejum	  é	  uma	  a-tude	  
protetora	  contra	  a	  
obesidade.	  

BASE	  PARA	  A	  CONJECTURA	  
•  Não	  realizar	  o	  desjejum	  

supostamente	  leva	  a	  comer	  
demais	  no	  final	  do	  dia.	  

Qualidade e quantidade do desjejum 



PRESUNÇÃO	  2	  	  

PRESUNÇÃO	  
•  A	  primeira	  infância	  é	  o	  

período	  durante	  o	  qual	  
devemos	  aprender	  que	  	  
hábitos	  como	  a	  realização	  
de	  exercícios	  e	  alimentação	  
saudável	  influenciam	  o	  
nosso	  peso	  ao	  longo	  da	  
vida.	  

BASE	  PARA	  A	  CONJECTURA	  
•  Índices	  peso-‐para-‐altura,	  

comportamentos	  
alimentares	  e	  preferências	  
que	  são	  presente	  na	  
primeira	  infância	  persistem	  
ao	  longo	  da	  vida.	  

Hábitos x Genética? 



PRESUNÇÃO	  3	  	  

PRESUNÇÃO	  
•  Comer	  mais	  frutas	  e	  

verduras	  resulta	  em	  perda	  
de	  peso	  ou	  menos	  ganho	  de	  
peso,	  independentemente	  
de	  alterações	  	  intencionais	  
comportamentais	  ou	  
ambientais.	  

BASE	  PARA	  A	  CONJECTURA	  
•  Ao	  comer	  mais	  frutas	  e	  

verduras,	  uma	  pessoa	  
presumivelmente	  	  e/ou	  
espontaneamente	  come	  
menos	  alimentos,	  e	  
consequentemente,	  	  reduz	  
sua	  ingestão	  calórica	  pela	  
baixa	  densidade	  calórica	  
destes	  alimentos.	  

Independente?? 



PRESUNÇÃO	  4	  	  

PRESUNÇÃO	  
•  O	  efeito	  sanfona	  	  está	  

associado	  com	  o	  aumento	  
da	  mortalidade.	  	  

BASE	  PARA	  A	  CONJECTURA	  
•  Em	  estudos	  observacionais,	  

as	  taxas	  de	  mortalidade	  
foram	  menores	  entre	  
pessoas	  com	  peso	  estável	  
do	  que	  entre	  aqueles	  com	  
peso	  instável.	  

Possível viés de confusão, pois os achados 
não são reproduzidos em modelo animal.  



PRESUNÇÃO	  5	  	  

PRESUNÇÃO	  
•  Salgadinhos	  contribuem	  

para	  o	  ganho	  de	  peso	  e	  
obesidade.	  

BASE	  PARA	  A	  CONJECTURA	  
•  Presume-‐se	  que	  o	  consumo	  

de	  salgadinhos	  fica	  
incompletamente	  
compensado	  pelas	  refeições	  
subseqüentes,	  levando	  ao	  
ganho	  de	  peso.	  

Sem evidências 



PRESUNÇÃO	  6	  	  

PRESUNÇÃO	  
•  As	  construções	  ambientais,	  

como	  calçadas	  e	  parque,	  	  
influenciam	  na	  incidência	  
ou	  prevalência	  da	  
obesidade.	  

BASE	  PARA	  A	  CONJECTURA	  
•  Recursos	  ambientais	  podem	  

promover	  ou	  inibir	  Ksica	  
a-vidade,	  afetando	  a	  	  
incidência	  ou	  prevalência	  da	  
obesidade.	  



FATO	  1	  	  

FATO	  
•  Embora	  os	  fatores	  gené-cos	  

desempenham	  um	  grande	  
papel,	  a	  hereditariedade	  
não	  é	  des-no;	  cálculos	  
mostram	  que	  moderadas	  
mudanças	  ambientais	  
podem	  promover	  a	  perda	  
de	  peso	  tanto	  quando	  o	  
mais	  eficaz	  agente	  
farmacêu-co	  disponível.	  

IMPLICAÇÃO	  
•  Se	  pudermos	  iden-ficar	  os	  

fatores	  ambientais	  
fundamentais	  e	  influenciá-‐
los	  com	  sucesso,	  podemos	  
alcançar	  reduções	  
clinicamente	  significa-vas	  
na	  obesidade.	  



FATO	  2	  	  

FATO	  
•  Dietas	  (ou	  seja,	  redução	  do	  

consumo	  de	  energia)	  são	  
eficazes	  na	  redução	  do	  
peso,	  mas	  geralmente	  as	  
orientações	  não	  funcionam	  
bem	  em	  longo	  prazo.	  

IMPLICAÇÃO	  
•  Reconhecer	  esta	  dis-nção	  

ajuda	  a	  entender	  que	  a	  
redução	  energé-ca	  é	  
necessária;	  orientações	  
como	  comer	  mais	  vegetais	  
ou	  tomar	  café	  da	  manhã	  
diariamente	  podem	  ajudar	  
apenas	  se	  forem	  
acompanhados	  por	  uma	  
redução	  no	  consumo	  diário	  
de	  energia.	  

Eficácia x Efetividade 



FATO	  3	  	  

FATO	  
•  Independentemente	  do	  

peso	  corporal	  ou	  perda	  de	  
peso,	  um	  aumento	  do	  nível	  
de	  exercício	  melhora	  a	  
saúde.	  

IMPLICAÇÃO	  
•  Exercício	  oferece	  uma	  

maneira	  de	  atenuar	  os	  
efeitos	  prejudiciais	  à	  saúde	  
da	  obesidade,	  mesmo	  sem	  
perda	  de	  peso.	  



FATO	  4	  	  

FATO	  
•  A-vidade	  Ksica	  ou	  exercício,	  

em	  quan-dade	  suficiente,	  
auxilia	  na	  manutenção	  do	  
peso	  em	  longo	  prazo.	  

IMPLICAÇÃO	  
•  Programas	  de	  a-vidade	  

Ksica,	  são	  importantes,	  
especialmente	  para	  as	  
crianças,	  mas	  para	  
promover	  alterações	  no	  
peso,	  esta	  a-vidade	  deve	  
possuir	  quan-dade	  
suficiente	  de	  movimento,	  e	  
não	  a	  mera	  par-cipação.	  



FATO	  5	  	  

FATO	  
•  A	  con-nuidade	  das	  

condições	  que	  levaram	  à	  
perda	  de	  peso	  promove	  a	  
manutenção	  do	  baixo	  peso.	  

IMPLICAÇÃO	  
•  A	  obesidade	  é	  melhor	  

conceituada	  como	  uma	  
condição	  crônica,	  	  
necessitando	  de	  
acompanhamento	  consnuo	  
para	  manter	  a	  perda	  de	  
peso	  a	  longo	  prazo.	  



FATO	  6	  	  

FATO	  
•  Para	  as	  crianças	  com	  

excesso	  de	  peso,	  programas	  
que	  envolvem	  os	  pais	  e	  o	  
ambiente	  domés-co	  	  
promovem	  uma	  maior	  
perda	  ou	  manutenção	  de	  
peso.	  

IMPLICAÇÃO	  
•  Programas	  fornecidos	  

apenas	  em	  escolas	  ou	  
outros	  ambientes	  não	  
domés-cos	  podem	  ser	  
convenientes,	  mas	  os	  
programas	  que	  incluem	  
intervenções	  que	  envolvem	  
os	  pais	  e	  são	  fornecidos	  em	  
casa	  tendem	  a	  produzir	  
melhores	  resultados.	  



FATO	  7	  	  

FATO	  
•  O	  fornecimento	  de	  

refeições	  e	  uso	  de	  produtos	  
que	  subs-tuem	  refeições	  
promovem	  maior	  perda	  de	  
peso.	  

IMPLICAÇÃO	  
•  Estrutura	  e	  planejamento	  

em	  relação	  as	  refeições	  
estão	  associados	  com	  maior	  
peso	  perda,	  em	  comparação	  
com	  programas	  “holís-cos”	  
que	  são	  aparentemente	  
embasados	  em	  conceitos	  de	  
equilíbrio,	  variedade	  e	  
moderação.	  



FATO	  8	  	  

FATO	  
•  Alguns	  fármacos	  podem	  

ajudar	  os	  pacientes	  a	  a-ngir	  
uma	  perda	  de	  peso	  
clinicamente	  significa-va,	  e	  
a	  manter	  a	  redução	  
enquanto	  estes	  ainda	  foram	  
u-lizados.	  

IMPLICAÇÃO	  
•  Enquanto	  aprendemos	  a	  

alterar	  o	  ambiente	  e	  os	  
comportamentos	  
individuais	  para	  prevenir	  a	  
obesidade,	  podemos	  
oferecer	  tratamento	  
moderadamente	  eficaz	  para	  
pessoas	  obesas.	  



FATO	  9	  	  

FATO	  
•  Em	  pacientes	  clinicamente	  

indicados,	  a	  cirurgia	  
bariátrica	  resulta	  em	  uma	  
perda	  de	  peso	  a	  longo	  prazo	  
e	  redução	  na	  taxa	  de	  
incidência	  de	  diabetes	  e	  
mortalidade.	  

IMPLICAÇÃO	  
•  Para	  as	  pessoas	  com	  

obesidade	  grave,	  a	  cirurgia	  
bariátrica	  pode	  oferecer	  
uma	  mudança	  de	  vida,	  e,	  
em	  alguns	  casos	  graves,	  o	  
tratamento.	  
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