


ID FG
Pre

FG
Post

DBP
Pre

DBP
Post

SBP 
Pre

SBP
Post

1 108 108 84 67 124 103
2 95 91 40 80 127 123
3 123 122 83 69 139 118
4 172 124 77 80 141 151
5 88 83 78 77 125 105
6 - 93 82 73 124 114
7 114 106 97 83 172 139
8 161 109 104 85 168 122

Metabolic syndrome (MetS) is a common metabolic disorder characterized by a 
cluster of factors such as central obesity, dysglycemia, dyslipidaemia and 
hypertension (1). The combination of these factors increases the risk of metabolic 
and cardiovascular diseases. The prevalence of MetS has been increasing in the 
Portuguese population (2). Primary prevention using physical activity (PA), 
exercise and healthy lifestyles seems to be adequate (3). 

The combination of a restricted diet, with aerobic exercise and general strength 
training may control or reverse some risk factors associated with MetS (4).

Eight participants completed the three-month intervention program. A pre- and post-
intervention follow up was conducted. Nutritional and dietary evaluation was 
recorded. The program included: (i) evaluation and prescription of PA (steps/day and 
floors/day); (ii) nutritional and dietary support; (iii) aerobic and strength training 
sessions; (iv) blood testing; (v) anthropometric and body composition assessment. 

The aerobic exercises prescribed were: 10,000 steps daily (including a longer session on 
the weekend with 15,000 steps), plus 10 floors daily. The designed strength training 
program was: (i) frequency of 2x/week; (ii) 8 to 10 exercises, in order to work the main 
muscle groups; (iii) 2 sets of 10 to 12 repetitions; (iv) 60 to 70% of one maximum 
repetition. Blood samples evaluated HbA1c, FG, TG, HDL, cholesterol, and TC. It was 
also evaluated SBP and DBP with an electronic blood pressure monitor, as well as body 
weight (kg), lean body mass (kg) and fat mass percentage (%) by a bio-impedance scale 
(Tanita MC 780-P MA®).

MetS parameters was defined by joint interim statement (JIS) criteria (5). 

• Clinically relevant improvements were observed in 
the following MetS-related risk factors: FG, HDL, SBP, 
and DBP.

• Relevant improvements were also observed in 
glycemic control, with an overall reduction in HbA1c.

• Greater effect on sedentary individuals and subjects 
who followed the training program more rigorously.

• Weight reduction was observed to the detriment of 
the decrease mainly in fat mass alone.

• Strength training in gym may have been important in 
increasing lean body mass.

• The data also suggest an improvement in 
cardiorespiratory capacity, observed by the reduction 
in HR at rest and in the one-minute recovery HR after 
exertion.
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Regarding PA parameters at the end of the three-month program, the average

number of daily steps was 11,818, the number of daily floors was 15.35 and

moderate to vigorous PA was 253 minutes/week. Related with MetS risk factors,

an improvement occurred in values after intervention program in almost all

subjects in the following variables: fasting glucose (FG), diastolic blood pressure

(DBP) and systolic blood pressure (SBP). In the anthropometric variables, it

were observed an improvement in weight, lean body mass, fat body mass. In

relation to glycated hemoglobin (HbA1c) a clinically important reduction was

observed in almost all subjects. Regarding to heart rate recovery (HRR) after

exercise, there was an increase in cardiovascular capacity, expressed by the

expressive reduction in HR after exertion (Table 2).

Total cholesterol (TC), HDL, TG, and waist circumference (WC) were the

variables in which a clear trend in modification was not observed. It will

probably take a more rigorous program or longer duration for significant

changes to occur.

Table 1. Values of MetS risk factors that suffered the most relevant changes during de intervention program.
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INTRODUCTION
Aim: Current study aimed to measure the effect of physical activity, exercise and nutritional 
support on health-related parameters in adults and elderly with MetS in a North-Eastern 
Portuguese primary health care. 
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ID Weight
(△kg)

Lean_Mass
(△%)

Fat_Mass
(△%)

HbA1c 
Pre

HbA1c 
Post

HRR_1min 
Pre

HRR_1min
Post

1 - 3.1 + 2,8 -3.2 5.7 5.4 57 64
2 - 4.4 +3.2 -3.6 5.4 4.9 51 52
3 -2.6 +3 -3.2 6.2 6.3 57 37
4 -1.2 +3 -3.1 10.5 6.2 16 23
5 -2.6 +1.1 -1.2 5.4 5.1 21 28
6 -0.3 +1.6 -1.6 - 5.2 29 -
7 -1.7 +2 -3 6.3 - 21 -
8 -4.4 +6 -6.3 7.1 5.8 19 24

Table 2. Changes in weight, lean body mass, body fat mass, HbA1c and heart rate recovery for 1 minute in 
StepTest4all (see ref. 5) for each subject.

Research Questions:
- Is an Intervention program with the prescription of PA (≥10,000 steps + ≥10 floors of 
climbing, per day, with 1 long walk per week ≥15,000 steps + ≥15 floors of climbing), strength 
training (2 times a week), and nutritional counselling sufficient to cause significant 
improvements in MetS risk factors?
- Which risk factors are most sensitive to the prescribed program?




