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Atividade física em mulheres na pós-menopausa: associações com fatores dietéticos, 

composição corporal, variáveis metabólicas e fatores de risco cardiovascular 

 

A menopausa é definida como a ausência permanente das menstruações, em decorrência 

da perda da função folicular ovariana ou remoção cirúrgica dos ovários. A pós-menopausa 

abrange os estágios precoce e tardio. O estágio pós-menopáusico precoce abrange os oito 

primeiros anos depois do último sangramento menstrual, e a menopausa tardia são os anos 

posteriores (HARLOW et al., 2012). O período pós-menopáusico traz intensas modificações 

hormonais, principalmente a diminuição nos níveis de estrogênio (CLARKSON, 2007), 

porém o impacto clínico dessas alterações hormonais é variável entre diferentes mulheres, 

etnias e populações, e apresenta influências de fatores socioculturais e psicológicos 

(OBERMEYER et al., 2007).  

Mulheres na pós-menopausa em comparação com mulheres na pré-menopausa apresentam 

duas vezes mais risco de insuficiência coronariana (GRODSTEIN et al., 2000) sendo a doença 

cardiovascular (DCV) a principal causa de morte em mulheres na pós-menopausa (MOSCA et 

al., 2006). Ativação de mecanismos pró-inflamatórios e alterações na atividade fibrinolítica 

parecem ter um importante papel na patogênese da aterosclerose e DCV (CARR, 2003 e 

PRIPP et al., 2005). 

O sedentarismo e a diminuição do gasto energético, associados ao aumento na ingestão 

alimentar, contribuem para o aumento do peso com a idade. Já as alterações hormonais da 

menopausa estariam mais relacionadas às modificações na distribuição da massa de gordura 

(DONATO G et al., 2006). Estudos mostram que a mudança nos níveis circulantes de FSH 

está correlacionada com a variação do índice de massa corporal (IMC), assim como a 

deficiência de estrogênio (LOVEJOY et al., 2008). O status menopausal e a idade parecem 

promover modificações no metabolismo do tecido adiposo subcutâneo, abdominal e gluteal, 

resultando em um padrão de acumulação de gordura central ou de distribuição andróide 

(DOUCHI et al., 2007; MISSO et al., 2005). O aumento do depósito de gordura abdominal 

parece ser influenciado pelo hipoestrogenismo (POEHLMAN et al., 1995). Sabe-se que as 

características funcionais do tecido adiposo variam de acordo com a sua localização 

anatômica. O tecido adiposo visceral apresenta maior atividade lipolítica (ARNER, 2005), 

maior resistência à ação da insulina (FRIED et al., 1993), maior expressão de marcadores 
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inflamatórios, maior secreção de leptina e outras adipocinas (FAIN et al., 2004) levando ao 

aumento da fibrinólise e coagulação (PEVERILL et al., 2007). O aumento da gordura intra-

abdominal associado com a alteração metabólica levam a um maior risco de desenvolver a 

síndrome metabólica (SM) e eventos cardiovasculares (CANOY, 2008). Estudos 

epidemiológicos têm demonstrado que a prevalência de SM atinge seu nível mais alto em 

mulheres com 60 anos ou mais de idade (FORD et al., 2002). Nahas e colaboradores (2009) 

observaram alta prevalência de SM entre mulheres na pós-menopausa brasileiras (39,6%), 

sendo a obesidade abdominal, o diabetes, a hipertensão e a PCR-us fortemente associados ao 

risco de SM. 

Vários estudos têm demonstrado efeito positivo de diversos tipos de programas de 

treinamento na função vascular, em pacientes com ou sem DCV em ambos os sexos 

(CAMERON et al., 1994; EDWARDS et al., 2004; MORREAU at al., 2006), e em mulheres 

na pós-menopausa, com efeitos endoteliais benéficos comparáveis ao uso de intervenções 

farmacológicas, como a terapia hormonal (HARVEY et al., 2005). O exercício físico melhora 

o perfil de risco cardiovascular como resultado de seus efeitos benéficos em vários 

parâmetros, IMC, massa de gordura (subcutânea e visceral), consumo máximo de oxigênio, 

perfil lipídico, pressão arterial e, como já exposto, função endotelial (ROUSEL et al., 2009; 

WESSEL et al., 2004). O gasto energético com a atividade física é um preditor independente 

de proteína C reativa ultra-sensível (PCR-us) em mulheres na pós-menopausa com sobrepeso 

ou obesidade. Portanto, a atividade física tem o papel de reduzir a inflamação subclínica e o 

risco de doenças metabólicas e cardiovasculares (LAVOIE et al., 2010). Além disso, alguns 

estudos demonstram melhora dos sintomas menopáusicos com a prática de atividade física 

(VALLANCE et al., 2010; SKRZYPULEC et al., 2010 e DALEY et al., 2011). Canário e 

colaboradores (2012) demonstraram diferenças significativas entre categorias do International 

Physical Activity Questionnaire (IPAQ) e o índice de Blatt-Kupperman, que inclui: fogachos, 

parestesia, insônia, impaciência, depressão, vertigem, artralgia/mialgia e palpitação, sendo 

que as pacientes ativas apresentavam menos sintomas. 

Existem vários instrumentos que avaliam o exercício físico de uma população, porém, 

poucos analisam a atividade física habitual. Evidências indicam que, dependendo da 

freqüência e intensidade, não só o exercício físico, mas também a atividade física habitual, 

definida como todas as formas de movimento que elevem a taxa metabólica acima do basal, 

podem exercer benefícios em diversos parâmetros de saúde (BEMBOM et al., 2009). Dados 

de uma coorte de mulheres na pós-menopausa indicaram que não só o exercício físico 
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vigoroso, mas também a caminhada estava associada com redução do risco de eventos 

cardiovasculares (MANSON et al., 2002). Por essa razão, torna-se necessário recorrer a 

métodos objetivos que não dependam dos indivíduos para sua avaliação, como por exemplo, 

os detectores mecânicos e eletrônicos do movimento, como o pedômetro (LOPES, 2003). 

Estes detectores fornecem uma medida acurada, simples e confiável do número de passos por 

dia permitindo a medição acumulada das atividades ocupacionais, de lazer e domésticas 

(HORNBUCKLE et al., 2005; GRAFF et al, 2012).  No primeiro e recente estudo, publicado 

com mulheres de meia-idade, utilizando o pedômetro como método para aferição da atividade 

física habitual, observou-se um menor % de gordura corporal entre as participantes que 

caminharam mais (THOMPSON et al., 2004). 

Dietas inadequadas, obesidade e deficiências nutricionais levam ao aparecimento de 

diversas doenças (A PINES, 2009).  Ainda não existem recomendações nutricionais 

específicas para mulheres na pós-menopausa sendo que as diretrizes para prevenção de 

doenças cardiovasculares em mulheres (MOSCA et al., 2007) recomendam: uma dieta rica em 

frutas e legumes; escolha de grãos integrais e ricos em fibras; consumo de peixes, 

especialmente peixes gordos (duas vezes por semana); limitar a ingestão de gordura saturada 

entre 5 - 10% do valor calórico total (VCT) e, se possível até no máximo 7%; colesterol 300 

mg / dia; álcool para não mais de um drink por dia; e a ingestão de sal de 2,3 a 5 g / dia. O 

consumo de ácidos graxos trans deve ser o mínimo possível (< 1% do VCT). 

Estudos epidemiológicos vêm sendo desenvolvidos a fim de avaliar o padrão alimentar de 

mulheres na pós-menopausa e sua associação com desenvolvimento de DCV. Em 24.444 

mulheres pós-menopausicas participantes do Swedish Mammography Cohort que não 

apresentavam diagnóstico de câncer, DCV e diabetes mellitus no início do estudo, durante 6,2 

anos de seguimento os padrões dietéticos identificados como “saudável” e “álcool” foram 

significativamente associados com a diminuição do risco de infarto do miocárdio. A dieta de 

menor risco era caracterizada pelo alto consumo de vegetais, frutas, grãos integrais, peixe e 

legumes em combinação com moderada ingestão de álcool (≥ 5 g de álcool por dia) 

(AKESSON et al., 2007). Outro estudo realizado com 1313 mulheres com 50 anos ou mais, 

participantes do National Health and Nutrition Examination Health Survey (NHANES) 

destacou nos Estados Unidos a carência de fibras e ômega 3 na dieta dessas mulheres, fatores 

que podem aumentar os riscos para DCV. (LÓPEZ et al., 2008). E mais recentemente foi 

observado em 3564 mulheres de 45 a 68 anos que os piores escores de qualidade da dieta 
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estavam associados com inatividade física e com menor nível educacional e socioeconômico 

(GARCÍA-ARENZANA et al., 2012). 

 A avaliação da ingestão alimentar requer metodologia padronizada, com o uso de 

instrumentos válidos, reprodutíveis e confiáveis (WILLETT, 1998). Entre os métodos de 

avaliação do consumo alimentar mais utilizados destacam-se o diário alimentar (DA), o 

inquérito recordatório de 24 horas (IR24h) e o questionário de freqüência alimentar (QFA). 

Enquanto os dois primeiros podem ser aplicados em qualquer população, sem necessidade de 

validação, o QFA precisa ser validado na população objeto de estudo, uma vez que mudanças 

sutis nos alimentos que o compõem podem afetar o seu desempenho (WILLET, 1998). Para 

identificar e descrever padrões alimentares, o QFA tem sido relatado por diversos autores 

como o método mais adequado (LOPES et al., 2003, ROSNER e WILLET, 1988). Permitem 

avaliar a ingestão dietética sobre um extenso período de tempo, como meses e anos, baseado 

em uma lista de alimentos e na freqüência de consumo destes (WILLET, 1998; MARGETS, 

1997). 

 Já é bem descrito na literatura que a doença cardiovascular é a principal causa de 

morte em mulheres na pós-menopausa. Apesar da reconhecida importância da atividade física 

e da dieta, individualmente, poucos estudos tem enfocado na interação destes dois aspectos 

(GILLMAN et al., 2001). Portanto, o principal objetivo deste estudo foi investigar a 

associação entre a atividade física habitual e ingestão dietética, composição corporal, 

variáveis hormonais e metabólicas e fatores de risco cardiovascular em mulheres na pós-

menopausa sem diagnóstico prévio de doença cardiovascular. 
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ABSTRACT  

Regular physical activity and a healthful diet are important influences on health. Nevertheless, 

few studies have focused on the influence of habitual physical activity on diet preferences. 

The aim of this cross-sectional study was to investigate the relationship between habitual 

physical activity and dietary intake, body composition, metabolic and hormonal variables and 

cardiovascular risk factors in postmenopausal women with no evidence of cardiovascular 

disease. One hundred and five women (mean age: 55.2±4.9 years) consulting for climacteric 

symptoms underwent anthropometric and hormonal assessment. Usual dietary intake was 

assessed with a food frequency questionnaire, and habitual physical activity with a digital 

pedometer. Participants were classified as physically inactive (5 999 steps daily) or physically 

active (≥ 6 000 steps daily). A negative correlation was observed between steps/day and 

percent body fat (r = - 0.470; P<0.001), waist circumference (r = - 0.356; P<0.001) and body 

mass index (r = - 0.286; P=0.003). Compared to the inactive group, active participants had 

lower diastolic blood pressure (P=0.012), ultrasensitive C-reactive protein (us-CRP) 

(P=0.011), fasting glucose (P=0.003), fasting insulin (P=0.019) and homeostasis model 

assessment index (P=0.017), and higher intake of protein, total fat, cholesterol, calcium, iron, 

zinc, selenium, meats, eggs, and whole-fat dairy foods. After adjustment for age and time 

since menopause, the risk for metabolic syndrome increased with physical inactivity, high 

blood pressure, us-CRP, and percent body fat. In conclusion, both habitual physical activity 

and dietary choices may have contributed towards a more favorable cardiovascular profile and 

lower risk of metabolic syndrome in postmenopausal women. 

 

Key words: Habitual physical activity, metabolic syndrome, cardiovascular risk, menopause, 

dietary pattern, food consumption.  
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INTRODUCTION 

 

Participation in regular physical activity and eating a healthful diet are among the most 

important influences on health (U.S. Department of Health and Human Services 1995). 

Epidemiological studies indicate that moderate to vigorous physical activity is associated with 

decreased risk of developing the metabolic syndrome (MS), independent of aerobic fitness 

and obesity (Franks et al. 2004; Lakka and Laaksonen 2007). There is also evidence that daily 

physical activity prevents the onset of chronic diseases such as type 2 diabetes and MS 

(Laaksonen et al. 2005; Mendez-Hernandez et al. 2009). A positive effect of various types of 

training programs on vascular function has been described in studies with postmenopausal 

women, with improvement of endothelial function comparable to that obtained with drug 

treatments such as hormone therapy (Harvey et al. 2005).  

Dietary strategies are also useful to maintain health and prevent a variety of disorders, 

including cardiovascular disease (CVD), which is still the leading cause of death among men 

and postmenopausal women worldwide (Lloyd-Jones et al. 2010). Recommendations to 

prevent CVD in women include intake of fruits and vegetables, whole grains, fiber, and fish, 

with avoidance of saturated fat, salt, and alcohol excess (Mosca et al. 2007). However, as 

reported by the Health and Nutrition Examination Health Survey (NHANES), the dietary 

pattern of American women over 50 years of age lacks nutrients such as fiber and omega 3 

(Wright et al. 2007).  

Despite the recognized importance of physical activity and diet individually, only a few 

studies have focused on the interaction between these two aspects (Gillman et al. 2001). 

Therefore, the aim of the present study was to investigate the relationship between habitual 

physical activity and dietary intake, body composition, metabolic and hormonal variables and 
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cardiovascular risk factors in postmenopausal women with no evidence of cardiovascular 

disease. 

 

METHODS 

 

Subjects 

This cross-sectional study was carried out with postmenopausal women consulting for 

climacteric symptoms at the Gynecological Endocrinology Unit at Hospital de Clínicas de 

Porto Alegre, Brazil and recruited by advertisement in a local newspaper and radio station. 

Inclusion criteria were as follows: 1) menopause, defined as last menstrual period at least 1 

year before the beginning of the study plus follicle stimulating hormone (FSH) levels higher 

than 35 IU/L; 2) age between 45 and 65 years; and 3) no use of hormonal therapy in the past 3 

months. Diabetic patients, patients with prior diagnosis of heart disease, and current smokers 

were excluded. One hundred and five postmenopausal women fulfilling all the inclusion 

criteria were consecutively enrolled in the study. The study protocol was approved by the 

local Ethics Committee, and written informed consent was obtained from every subject. 

 

Study Protocol 

All participants completed a questionnaire about their sociodemographic 

characteristics (e.g., age, education, household income, and marital status). The Kupperman 

score was assessed for each participant (Kupperman et al. 1953).  

Anthropometric measurements were performed in duplicate and included body weight, 

height, BMI (kg/m2) and waist circumference (WC - measured at the midpoint between the 

lower rib margin and the iliac crest, perpendicularly to the long axis of the body, with the 

subject standing balanced on both feet, spread approximately 20 cm apart, with both arms 
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hanging freely) (Donato et al. 2006; Toscani et al. 2007). Obesity was defined as BMI ≥ 30 

kg/m2 (WHO 1995). Measurement of body composition was performed using bioelectrical 

impedance analysis (BIA) (Inbody 230, Biospace Inc., Los Angeles, USA). Total body fat 

percentage, lean mass and fat mass were obtained using the manufacturer’s formula. Resting 

metabolic rate (RMR) was obtained by indirect calorimetry (Fitmate®, Cosmed, Rome, Italy). 

Blood pressure was measured after a 10-minute rest, in the sitting position, with feet 

on the floor and the arm supported at heart level. Two measurements were performed at a 10-

min interval, using an automatic blood pressure monitor (Omron HEM 742, Rio de Janeiro, 

Brazil) with appropriate cuff for the arm diameter. FSH, estradiol, total testosterone, SHBG, 

ultrasensitive C-reactive protein (us-CRP), total and high-density lipoprotein (HDL) 

cholesterol, triglycerides, fasting glucose and insulin were determined using the 12h fasting 

blood sample. All samples were obtained between 8AM and 10AM. The presence of the 

metabolic syndrome (MS) and the frequency of its isolated components were defined in 

accordance with the Joint Scientific Statement (Alberti et al. 2009). 

 

Assays 

Total cholesterol, HDL cholesterol and triglycerides were determined by colorimetric-

enzymatic methods (Bayer 1800 Advia System), with intra and interassay coefficients of 

variation (CV) <3%. Glucose was determined by the hexokinase method (Advia 1800) with 

intra-assay CV <3.4% and interassay CV <2.1%. us-CRP was assayed using stored 

specimens. A validated high-sensitivity nephelometric method (Dade Behring Marburg, 

Marburg, Germany) was used for us-CRP analysis, with sensitivity of 0.17 mg/L and intra 

and interassay CV of 4.4% and 5.7% respectively. Individual results below the limit of 

sensitivity were considered as equal to 0.17 mg/L (Maturana et al. 2011). FSH was measured 

by chemiluminescence immunoassay (Centaur XP), with sensitivity of 0.3 IU/L and intra and 
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interassay CV of 2.9% and 2.7% respectively. TT levels were also measured by 

chemiluminescence immunoassay (Centaur XP) with sensitivity of 10 ng/mL and intra and 

interassay CV of 3.3% and 7.5% respectively. Sex hormone-binding globulin was measured 

by chemiluminescence enzyme immunoassay (Immulite 2000), with sensitivity of 0.02 

nmol/L and intra- and interassay CV of 5.3% and 6.6% respectively. Serum insulin levels 

were measured using chemiluminescent immunoassays (Centaur XP), with a sensitivity of 

0.200 μIU/mL and intra- and interassay CV of 2.0% and 4.3% respectively. FAI was 

estimated by dividing TT (in nanomoles per liter) by SHBG (in nanomoles per liter) × 100. 

Low-density lipoprotein (LDL) cholesterol was determined indirectly using the Friedewald 

formula LDL = total cholesterol – HDL – (triglycerides / 5). Homeostasis model assessment 

(HOMA) was calculated by multiplying insulin (µIU/ml) by glucose (mmol/l) and dividing 

this product by 22.5, as previously described (Matthews et al. 1985; Wiltgen et al. 2009).  

 

Dietary Assessment 

Usual dietary intake was assessed with a validated food frequency questionnaire 

(FFQ) consisting of 120 items that evaluated the intake for the previous month (Zanolla et al. 

2009). The following were evaluated: calorie intake, carbohydrate intake, and glycemic load 

(GL) (Howlett and Ashwell 2008); and intake of protein, saturated, monounsaturated, and 

polyunsaturated fatty acids, fiber, cholesterol, alcohol, calcium, magnesium, iron, zinc, 

sodium, selenium, folate, and vitamins B12, D, E, C, and A. Nutritional composition was 

calculated using the Brazilian Table of Food Composition (NEPA 2006) except for vitamin 

B12, D, E, and A, which were assessed using the United States Department of Agriculture 

(USDA) National Standard Reference Database.  
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Physical Activity Assessment  

Assessment of habitual physical activity was performed with a digital pedometer (BP 

148, Tech Line, São Paulo, Brazil). The device was configured individually according to 

weight (kg) and individual step length. The equipment was used for six consecutive days, 

providing a weekly average number of steps. Subjects were encouraged not to change their 

physical activity habits during the study. Participants were classified as inactive if they 

walked up to 5 999 steps daily, and as active if they walked 6 000 or more steps daily 

(Thompson et al. 2004; Graff et al. 2012). 

 

Sample size estimation and statistical analyses 

The sample size was estimated based on a previous study (Gillman et al. 2001), 

considering a power of 80% and alpha of 5%. Forty-two women were required in each group 

to detect a difference of 120mg in calcium intake between physically active and inactive 

women.  

Results are presented as mean ± standard deviation (SD), or median and inter-quartile 

range, depending on the Gaussian or non Gaussian distribution of variables. The two-tailed 

Student t test or Mann-Whitney’s test were used to compare the differences between means of 

parametric and non-parametric data respectively. χ2 was calculated for comparisons of 

dichotomous variables. Pearson’s rank correlation coefficient was calculated using a two-

tailed significance test for variables with Gaussian distribution. Univariate analysis, using a 

logistic regression model (odds ratio), was used to evaluate the influence of different variables 

on the risk for MS, which was considered as the dependent variable. All analyses were 

performed using the Statistical Package for the Social Sciences 19.0 (SPSS, Chicago, IL, 

USA). Data were considered to be significant at P < 0.05. 
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RESULTS 

 

Of 119 volunteers, 14 were excluded (five with diabetes, one with hyperthyroidism, 

two with untreated hypothyroidism, two with breast cancer and one who was premenopausal). 

An additional three participants dropped out. Thus, 105 women were enrolled in the study.  

Mean age was 55.2 ± 4.9 years and mean time since menopause was 6.8 ± 1.0 years. 

Participants attended school for a mean of 8.5 ± 4.2 years, and 92 (87.6%) were white. Mean 

BMI was 27.1 ± 4.7 kg/m², mean systolic pressure was 127.7 ± 17.3 mmHg, and mean 

diastolic pressure was 78.7 ± 9.9 mmHg. MS was diagnosed in 22 (21%) subjects. 

Table 1 presents the distribution of demographic and anthropometric variables 

according to physical activity status. The groups (< 6 000 or ≥ 6 000 steps/day) were similar 

regarding age, time since menopause, years at school and skin color. However, as shown in 

Figure 1, a negative correlation was observed between steps/day and percent body fat (r = - 

0,470; P < 0.001), WC (r = - 0.356; P < 0.001) and BMI (r = - 0.286; P = 0.003). Active 

participants also had lower diastolic blood pressure (P = 0.012) and RMR (P = 0.021) in 

comparison to the inactive group.  

Table 2 shows metabolic and hormonal variables in active and inactive women. SHBG 

(P = 0.011) was higher, and us-CRP (P=0.011), fasting glucose (P = 0.003), fasting insulin (P 

= 0.019), and HOMA-IR (P = 0.017) were lower in active women in comparison to inactive 

ones. There was a trend towards a lower prevalence of MS (11 vs. 28%; P = 0.052) in active 

compared with the inactive participants. The Kuppermann score was similar in both groups. 

Dietary intake of macro- and micronutrients is presented in table 3. Active women had 

higher protein intake considering both the total and percent of total energy intake as well as 

total fat intake, but no difference was found in fatty acids. While fiber, ethanol, magnesium, 

and sodium intake did not differ between the groups, cholesterol, calcium, iron, zinc, and 
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selenium intake was found to be higher in the active group. This group also had greater intake 

of meats and eggs and whole-fat dairy foods, and lower intake of chips than the inactive 

group. Intake of fruits, vegetables, beans, whole and refined grain, processed meats, and fried 

foods was similar between active and inactive participants. Vitamins B12, D, E, C, A, and 

folate intake was also similar between the groups. 

The odds ratios of risk factors associated with MS are shown in Table 4. After 

adjustment for age and time since menopause, the risk for MS increased with physical 

inactivity, high blood pressure, us-CRP, and percent body fat. Years at school, low protein 

intake (defined as the mean consumption of participants in this sample, which was <16% of 

total energy), and high glycemic load (>120g) intake had no influence in the risk for MS. 

 

DISCUSSION  

 

In the present study, we found a healthier dietary pattern in active postmenopausal 

women, who also had a better anthropometric, metabolic and hormonal profile than their 

physically inactive counterparts. Physical inactivity was an independent risk factor for MS, 

impaired blood pressure, high us-CRP levels, and percent body fat, even after adjustment for 

potential confounders, including age and time since menopause. 

Other recent studies have shown a positive influence of physical activity on prevalence 

of MS. Kim et al. showed that moderate to vigorous physical activity > 26.5 metabolic 

equivalent h/week (measured using a triaxial accelerometer) was sufficient to decrease the 

prevalence of MS and pre-MS in 483 Japanese women aged 30 to 64 years (Kim et al. 2011). 

One cross-sectional study with 3 090 French subjects aged 35 to 64 years showed a dose–

response association between sitting time, an energy-dense dietary pattern, and MS (Wagner 

et al. 2012). Also, a few studies have reported negative associations between level of physical 
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activity and MS in women. Irwin and coworkers (Irwin et al. 2002) showed that moderate and 

vigorous physical activity and greater maximal treadmill duration were inversely associated 

with MS among an ethnically diverse sample of women. Another study showed that a high 

level of physical activity may reduce the prevalence of MS among never and past smokers 

after the menopausal transition (Kwasniewska et al. 2012).  

Physical activity is associated with improved body composition (BMI, WC, percent 

body fat, and total fat mass) in postmenopausal women (Wessel et al. 2004; Roussel et al. 

2009). In a study investigating 898 women aged 45 to 54 years, weight gain was associated 

with changes in physical activity level estimated by questionnaire rather than with increase in 

energy intake (Macdonald et al. 2003). Interestingly, in the present study, active participants 

were found to have a lower RMR, possibly due to their lower BMI in comparison to the 

inactive group (Wyatt et al. 1999; Major et al. 2007). Evidence suggests that increased 

adipose tissue and the consequent increase in leptin secretion may translate into higher energy 

expenditure and curtail hunger mechanisms, leading to weight control (Lazzer et al. 2004).  

Our physically active participants had lower diastolic blood pressure, fasting glucose 

and insulin, HOMA-IR and us-CRP, denoting a healthier metabolic profile than that of 

inactive women. Moderate-intensity physical activity (16-week endurance training program 

consisting of 3 sessions/week of 45-min walking at approximately 60% of heart rate reserve) 

has been deemed as sufficient to reduce both systolic and diastolic blood pressure in 

postmenopausal women (Roussel et al. 2009). Lavoie et al. (Lavoie et al. 2010) have also 

reported physical activity as an independent predictor of us-CRP levels in postmenopausal 

women. Those authors suggest that physical activity could potentially reduce subclinical 

inflammation and the risk of metabolic and cardiovascular diseases. Among middle-aged 

adults from a community dwelling, a higher daily step count at five-year follow-up had an 

independent beneficial impact on insulin sensitivity, further supporting an increase in physical 
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activity levels in this age group. The apparent beneficial effect of physical activity on insulin 

sensitivity seemed to be largely mediated by reduced adiposity (Dwyer et al. 2011). 

Concerning dietary intake, both our active and inactive groups ingested an adequate 

proportion of macronutrients (carbohydrate, proteins, and fat). However, active participants 

had a higher intake of protein and food groups containing sources of protein, such as meat and 

eggs and whole dairy foods, than the inactive group. Josse et al. (Josse et al. 2011) showed 

that diet- and exercise-induced weight loss with higher intake of protein and dairy products 

promoted favorable changes in body composition characterized by greater total and visceral 

fat loss and lean mass gain in 90 premenopausal women. Another recent study has 

demonstrated that dietary patterns that incorporate high intakes of dairy food may reduce the 

risk of diabetes in men, but not in women (Grantham et al. 2012). Some investigators have 

suggested that lactose and protein in dairy products enhance satiety, having a favorable 

impact on weight loss (Choi et al. 2005; Snijder et al. 2007). Others have suggested that 

calcium intake plays a central role in the effects of dairy food (Kirii et al. 2009). In a study 

comparing a low glycemic index and soluble fiber diet to a low-calorie conventional diet, the 

low glycemic index diet was associated with improvement in some cardiometabolic risk 

factors and greater reduction in adipocyte size (Rizkalla et al. 2012). Also, a prospective 

randomized parallel trial involving 61 adults with type 2 diabetes reported a reduction in 

insulin dose after 6 months with a low carbohydrate diet as compared to a low-fat diet, 

whereas weight changes did not differ between the diet groups (Guldbrand et al. 2012). In the 

present study, protein consumption was higher in active women, but was not identified as a 

protection factor against MS. This might be explained by the small magnitude of the 

difference in protein consumption between the active and inactive groups. Moreover, active 

participants reported a lower intake of chips, a source of trans fats and refined grains. In a 

prospective investigation involving three separate cohorts that included 120 877 U.S. women 
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and men, starches or refined carbohydrates were positively associated with weight gain, while 

low-fat and skim milk did not differ from whole-fat milk and the consumption of nuts was 

inversely associated with weight gain (Mozaffarian et al. 2011). A Korean study with 406 

adults demonstrated that fruit and dairy intake was strongly associated with a decreased 

likelihood of having MS, impaired fasting glucose, and hypertriglyceridemia.  

Regarding the consumption of micronutrients, our active group reported a significantly 

higher intake of calcium, iron, selenium, and zinc. Matthews et al. (1997) evaluated the 

relationship between physical activity and dietary variables and found that active adults 

consume greater amounts of micronutrients in relation to sedentary individuals. Selenium and 

zinc are micronutrients with antioxidant potential. Increased energy storage as fat as well as 

increased mitochondrial macronutrient oxidation favor an increased production of free 

radicals and oxidative stress, which has long been proposed as a unifying mechanism linking 

excess nutrient intake, insulin resistance, MS, and diabetes (Avignon et al. 2012). Thus, 

successful strategies to remove free radicals are important in preventing chronic diseases of 

aging, especially in postmenopausal women, in whom low estrogen levels are associated with 

worse antioxidant protection in the myocardium (Barp et al. 2002; Massafra et al. 2002). In 

the Women’s Health and Aging Study, disabled, community dwelling women aged ≥65 years 

with the lowest serum selenium levels had a significantly higher risk of 5-year mortality 

(hazard ratio = 1.54, 95% confidence interval: 1.03, 2.32) (Walston et al. 2006). A cross-

sectional study including 8 335 U.S. adults aged ≥ 19 years from the 1999-2002 NHANES 

suggests that high selenium intake is associated with lower blood concentrations of CRP and 

homocysteine (Floegel et al. 2011). Adequate zinc consumption may also reduce 

cardiometabolic risk and especially the number of cardiovascular events in individuals with 

type 2 diabetes (Catania et al. 2009).  



25 
 

Adequate intake of calcium, especially in postmenopausal women, is essential for 

bone health (Price et al. 2012) and seems to be important for cardiovascular health (Chung et 

al. 2009). However, despite the higher intake of calcium by active participants in our study, 

consumption was still below the recommended levels (Trumbo et al. 2002). In the Iowa 

Women’s Health Study, low dietary calcium intake (<700 mg/day) was associated with an 

increased risk of ischemic heart disease death in postmenopausal women (Chung et al. 2009). 

One limitation of the present study is that it does not allow the establishment of a 

causal relationship between dietary pattern, specifically a higher intake of protein and 

antioxidants, and lower risk of CVD in postmenopausal women. Thus, further longitudinal or 

RCT studies are needed to test this hypothesis.  

 

 

CONCLUSION 

 

In this study, physically active postmenopausal women had a healthier dietary intake 

than inactive women, especially regarding consumption of protein and of beneficial 

micronutrients, as well as a more favorable anthropometric and metabolic profile. Physical 

inactivity was an independent risk factor for MS, along with impaired blood pressure, high 

levels of us-CRP, and percent body fat. These results suggest that both habitual physical 

activity and dietary choices may have contributed towards the healthier profile and lower risk 

of metabolic syndrome observed in this sample of postmenopausal women. 
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Figure 1. Pearson’s correlation between physical activity and body composition in 

postmenopausal women 
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Table 1. Characteristics of 105 postmenopausal women according to physical activity status  

  

All Active Inactive  

(n = 105) (n = 44) (n = 61) P 

Age*, years 55.2 ± 4.9 54.8 ± 5.2 55.4 ± 4.6 0.546 

Time since menopause†, years 6.8 ± 1.0 6 (2.5-10) 5 (3-10) 0.773 

Years at school† 8.5 ± 4.2 8 (5-11) 8 (5-11) 0.683 

White†, n (%) 92 (87.6) 41 (93.0) 51 (83.0) 0.142 

BMI†, kg/m2 27.1 ± 4.7 25.3 (23.0-27.7) 27.1 (24.9-31.5) 0.004 

WC†, cm 86.6 ± 12.0 83.5 (74.6-87.9) 88.0 (82.0-95.5) 0.001 

Body fat* %  36.2 ± 7.3 32.9 ± 6.7 38.5 ± 6.7 <0.001 

Lean mass†, kg 23.8 ± 4.4 22.7 (21.1-25.1) 23.2 (21.1-26.1) 0.157 

Fat mass†, kg 25.1 ± 9.2 20.4 (16.5-26.4) 26.3 (21.4-31.4) <0.001 

SBP†, mmHg 127.7 ± 17.3 120 (111.5-136.5) 125 (120-140) 0.202 

DBP†, mmHg 78.7 ± 99 80 (70-80) 80 (80-82.5) 0.012 

RMR† (Kcal/day) 1291.4 ± 122.2  1182 (1 113-1 322) 1 291 (1 169-1 413) 0.021 

Mean steps/day† 5178 (3 597-8 043) 8457 (6 855-10 313) 3 970 (2 777-4 724) <0.001 

*Student t test; †Mann-Whitney test; BMI: body mass index; WC: waist circumference; SBP: systolic blood pressure; DBP: 

diastolic blood pressure; RMR: resting metabolic rate 
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Table 2. Metabolic and hormonal variables in 105 postmenopausal women according to 

physical activity status 

 

All Active Inactive  

(n = 105) (n = 44) (n = 61) P 

Total cholesterol*, mg/dL 216.1 ± 34.9 210.4 ± 32.6 220.2 ± 36.3 0.157 

LDL cholesterol*, mg/dL 140 ± 30 134.7 ± 27.1 143.5 ± 31.2 0.149 

HDL cholesterol†, mg/dL 53.7 ± 12.8 53 (46-64) 51 (43-59) 0.400 

Triglycerides†, mg/dL 116 ± 63 87 (70-138) 110 (73-142) 0.150 

Fasting glycemia*, mg/dL 93.4 ± 8.7 90.5 ± 7.8 95.5 ± 8.8 0.003 

Fasting insulin† µUI/mL 8.8 (6.0-14.1) 7.8 (5.4-11.4) 9.9 (6.3-15.5) 0.019 

HOMA IR† 1.91 (1.3-3.2) 1.77 (1.20-2.69) 2.52 (1.42-3.77) 0.017 

us-CRP†, mg/L 1.52 (0.41-4.83) 0.67(0.22-2.47) 2.28 (0.59-6.67) 0.011 

Estradiol†, pg/mL 20.5 (12.0-31.1) 18.0 (10.7-30.8) 23.0 (12.8-31.8) 0.136 

SHBG†, nm/L 44.0 (33.9-59.9) 54.6 (38.8-71.7) 40.4 (31.4-54.5) 0.011 

FAI† 2.26 (1.49-4.04) 2.16 (1.37-3.87) 2.56 (1.68-4.43) 0.385 

TT†, ng/mL 0.37 (0.24-0.50) 0.40 (0.26-0.53) 0.36 (0.22-0.47) 0.468 

Kuppermann scores† 15.0 (9.0-23.5) 16.0 (9.0-24.0) 14.0 (9.0-23.0) 0.784 

Metabolic syndrome#, n (%) 22 (21) 5 (11) 17 (28) 0.052 

*Student t test; †Man-Whitney test; #χ2  test; us-CRP: high-sensitivity c-reactive protein; FAI: free androgen index; TT: total 

testosterone  
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Table 3. Daily dietary intake according to physical activity status 

Intake/day 

Active 

(n = 44) 

Inactive 

(n = 61) P 

Reference 

valuesa 

Macro/micronutrients     

 Kcal* 2008 (1579-2398) 1687 (1388-2212) 0.063 - 

 Carbohydrate,* %  56 (51-58) 57 (51-63) 0.253 45 – 65 

 Total carbohydrate,* g 292 (192-343) 244 (190-319) 0.130 ND 

 Glycemic load,* g 137 (106-172) 135 (96-161) 0.296 < 120 

 Protein,† % 17.2 ± 3.2 15.8 ± 3.0 0.028 10 – 35 

 Total protein,* g  81 (66-106) 69 (52-82) 0.004 - 

 Fat,† % 24.3 ± 4.5 23.0 ± 6.0 0.238 20 – 35 

Total Fat,* g 51 (41-68)  46 ( 32-56) 0.017 ND 

SFA,† % 7.0 ± 1.8 6.7 ± 2.2 0.355 < 10%b 

MUFA,* % 7.2 (6.0-8.3) 6.7 (5.1-7.9) 0.256 - 

PUFA,* % 3.2 (2.6-4.0) 3.1 (2.4-4.0) 0.697 - 

Cholesterol,* mg  218 (161-278) 160 (120-264) 0.031 <300 

 Fiber,* g  29 (21-40) 25 (20-33) 0.185 25 

 Ethanol,* g 0.0 (0.0-1.4) 0.0 (0.0-4.7) 0.476 ≤12 b 

 Calcium,* mg  808 (583 - 1034) 679 (439-883) 0.043 1200 

 Magnesium,* mg  283 (205-350) 236 (189-294) 0.099 320 

 Iron,* mg  9.0 (7.0-13.0) 8.0 (6.0-10.0) 0.016 8 

 Zinc,* mg  9.0 (7.0-10.0) 7.0 (5.0-9.0) 0.009 8 

 Sodium,* mg  1849 (1540-2542) 1784 (1423-2171) 0.192 <1500 

 Selenium,* µg  95 (81-116) 79 (61-106) 0.017 55 

 Vitamin B12,* µg 4.6 (3.2-6.0) 3.7 (2.2-5.4) 0.089 2.4 

 Folate,* µg 509 (382-703) 479 (367-620) 0.333 400 
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 Vitamin D,* µg 4.9 (2.6-12.5) 4.0 (2.0-7.9) 0.107 10-15 

 Vitamin E,* mg 3.9 (2.6-5.1) 3.5 (2.5-4.7) 0.640 15 

 Vitamin C,* mg  156 (119-330) 173 (109-287) 0.953 75 

 Vitamin A,* µg 826 (556-1308) 721 (397-1444) 0.608 700 

Food groups (g/day)     

 Fruits* 332.8 (232.9-748.5) 329.5 (217.7-563.3) 0.563 - 

 Vegetables8 211.2 (95.9-322.1) 159.0 (102.7-260.1) 0.512 - 

 Beans* 119.4 (60.0-140.0) 100.0 (49.0-140.0) 0.407 - 

 Whole grain* 135.8 (102.5-245.1) 123.0 (92.1-182.4) 0.284 - 

 Refined grain* 112.5 (73.5-189.4) 108.1 (54.3-183.0) 0.495 - 

 Processed meats* 2.1 (0.2-13.0) 5.8 (0.0-13.6) 0.487 - 

 Meats and eggs* 106.6 (77.9-147.8) 86.2 (52.9-135.1) 0.038 - 

 Sweets and desserts* 49.9 (26.9-79.9) 41.1 (22.3-97.2) 0.723 - 

 Whole-fat dairy foods* 164.5 (40.0 -362.7) 65.7 (16.7-203.3) 0.011 - 

 Low-fat dairy foods* 42.9 (0.0-198.7) 15.0 (0.0-150.0) 0.573 - 

 Fried food* 15.3 (4.2-35.6) 9.8 (0.8-26.7) 0.224 - 

 Chips† 0.02 ± 0.15 0.67 ± 2.31 0.012 - 

*Mann-Whitney test; †Student t test.  

aI Brazilian Society for Cardiology and Brazilian Menopause Association Guideline on the Prevention of 

Cardiovascular Disease in Menopausal Women and the Influence of Hormone Therapy, 2008.  

bDietary Reference Intakes, 2002. 

SFA: saturated fatty acids; MUFA: monounsaturated fatty acids; PUFA: poliunsaturated fatty acids. 
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Table 4. Odds ratio of risk associated with the metabolic syndrome  

Risk factors OR 95% CI Pa 

Years at school (< 8 years) 0.85 0.31-2.34 0.750 

Physical inactivity (< 6 000 steps/day) 3.55 1.08-11.66 0.037 

us-CRP (≥ 3 mg/dL) 6.57 2.20-19.56 0.001 

% Body fatc 5.65 1.19-26.89 0.030 

Protein intake (< 16% of total energy) 2.68 0.97-7.44 0.058 

Glycemic load (> 120g) 1.33 0.47-3.77 0.585 

aLogistic regression adjusted for age and time since menopause. 

bSistolic blood pressure ≥ 130mmHg or diastolic blood pressure ≥ 85mmHg or use of antihypertensive drugs 

(Alberti et al. 2009). 

cBody Fat % > 33.9 for 40 to 59 years and > 35 
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