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Probleemstelling 



Ontstaan van chronische aandoeningen 



FACTS 

ÅDoor regelmatig te bewegen heb jeΧ 
ÅMinder kans om vroegtijdig te sterven 
ÅMinder kans op negatieve gevoelens zoals angst, depressie 
ÅBetere gewichtscontrole 
Å58% minder kans op het ontwikkelen van suikerziekte 
Å40% minder kans op vroegtijdig sterven aan hart-en vaatziekten 
ÅOnmisbaar in management van hypertensie, diabetes en metabool syndroom 
ÅBewegen zorgt voor een duidelijke daling van hypertensie 
ÅBewegen zorgt voor een toename van de insulinegevoeligheid.  
ÅBewegen zorgt voor een afname van de insulineresistentie. 
ÅΧ 



FACTS : hypertensie (hoge bloeddruk) 

Å Diverse studies tonen aan bij personen met hypertensie: 
ÅAerobe duurtraining: daling van de BD met 5-7 mmHg 

ÅDynamische krachttraining: daling van de BD met 2-3 mmHg 

ÅDaling van het CVD risico met 20-30% 

ÅEven krachtig als medicatie in eerste lijn 

ÅGeen statistisch significant verschil in mortaliteit door coronaire hartziekten 
en prediabetes tussen medicatie en beweging  

 



Regelmatig bewegen – richtlijn  

American College of Sports Medicine raadt aan:  

 

5 dagen per week minstens 30 min matig fysiek actief zijn of 3 dagen 
minstens 20 min intensief fysiek actief zijn  

+ 

Minstens 2x per week spierversterkende oefeningen 

 



Beweeg verantwoord 



Beweeg verantwoord 

ÅStart met een sportmedische keuring 
ÅMaximaliseer de veiligheid 

ÅEvalueer de fysieke fitheid  

ÅOnderdelen 
ÅAnamnese 

ÅKlinisch onderzoek 

Å(ECG) 



How to get started 

ÅBeweging introduceren is een gedragsverandering  
ÅNood aan motivatie en zelfdiscipline 

ÅSelf-determination theory ς ABC 
ÅAutonomie 
ÅCompetentie  
ÅVerbondenheid 

ÅBeweeg anamnese 
ÅVerleden 
ÅIntensiteit  
ÅFrequentie  
ÅDagindeling  
ÅTijdsbesteding  

ÅGa uw onderliggende motivatie na 

ÅIdentificeer drempels 

 



Casus : metabool syndroom 

 

 

- 50 jaar 
- Verhoogde bloeddruk 
- Verhoogde glycemie 
- Obees 
- 2 kinderen  
- Magazijnier 
- Bewegingsanamnese:  

- 1 x per week 30 min wandelen 
- Verder niets 
- ¢ǾΣ ƎŀƳŜƴΣ ŎƻƳǇǳǘŜǊΧ 

- ²ŜƛƴƛƎ ǎƭŀŀǇΥ ƭŀŀǘ ƎŀƳŜƴ  Ŝƴ ǿŜǊƪŜƴΧ 
 

 



Hoe starten? 

Bron: European Society of Cardiology  



Casus : beweegvoorschrift 

ÅZitten 2-3x per uur onderbreken en 2 tal minuutjes fysieke activiteit  
ÅGames spelen al rechtstaand 

ÅTijdens tv-kijken regelmatig rechtstaan en iets halen om te drinken, eens 
rondlopen. 

ÅDagelijks 30 min wandelen 
ÅKinderen naar school wandelen met echtgenote 

ÅAerobe duurtraining voor gewichtsverlies en bloeddrukcontrole! 

ÅKrachttraining voor insulineresistentie! 

 



Conclusie 

ÅBewegen heeft duidelijk zijn evidentie in de literatuur wat betreft 
preventie van chronische aandoeningen en management van 
chronische aandoeningen  

ÅBeweging is een levensstijl : een eerste keuze 

ÅBewegen moet niet duur of complex zijn ς verlaag de drempel 

ÅChronisch ziek zijn is GEEN contra-indicatie  



Doeltreffendheid van 
krachttraining bij obesitas 



Kenneth, 34 jaar,140 kg 

16/01/2017  28/05/2018 

Dieet 
 
Krachttraining 
 
(cardio) 



Belang van obesitas? 

 

ÅIncidentie: 14,2 ς 31,2% in Europa,  
in stijgende lijn 

ÅBMI җ ол ƪƎκm2 

ÅGevolgen: diabetes mellitus, hypertensie, kanker, dyslipidemie, 
ŎŀǊŘƛƻǾŀǎŎǳƭŀƛǊ ǊƛǎƛŎƻΣ ƳǳǎŎǳƭƻǎƪŜƭŜǘŀŀƭΣ ƭŜǾŜǊǎǘŜŀǘƻǎŜΣ ǎƭŀŀǇŀǇƴŜǳΣΧ 

ÅSlechte άquality of lifeέ 

ÅVerlaagde levensverwachting 

 



Wat te doen? 

ÅIntake verminderen 

ÅVerbruik verhogen 

ÅIntake verminderen & verbruik verhogen 

 

ÅDieet 

ÅFysieke activiteit 
ÅCardio 

ÅKrachttraining 

ÅBariatrische heelkunde 



  

Implementatie van fysieke activiteit na bariatrische chirurgie blijkt een 
essentieel onderdeel van de behandeling! 

 

 

Ą wat dan bij de rest? 



Impact van training bij obesitas? Kraemer et al, 2016 

ÅMeta-analyse: vergelijking cardio, kracht en gecombineerde cardio- 
en krachttraining bij obesitas 

ÅGekeken naar lipidenbilan, antropometrie, cardiorespiratoire 
parameters 
ÅCardio : vermindering van lichaamsgewicht, buikomtrek en vetmassa 

ÅKrachttraining: betere resultaten voor lean body mass  

ÅCombinatie van beide: gunstige effecten op lichaamsgewicht, buikomtrek en 
vetpercentage 

 



Conclusie 

ÅCombinatie van cardio- en krachttraining aanbevelen in behandeling 
én preventie van obesitas wanneer ook mogelijk! 



Concreet 

ÅAanbeveling American College of Sports Medicine and the American 
Heart Association 

 

ÅLichte activiteit 30 min 5 dagen per week (bvb wandelen) of intense 
activiteit 20 min 3 dagen per week (bvb joggen) én minimaal 2 x/ 
week krachttraining grote spiergroepen om kracht en 
krachtuithouding te verbeteren 

ÅBelang 1 RM waarde bepalen per spiergroep 

ÅErna op trainen : starten 20 % van 1 rm waarde met 20 herhalingen 
en 5 sec rustpauze 

 

 



Slaapdeprivatie en invloed op prestaties 

 



Probleemschets 
Verstorende factoren voor slaap: 

- Stress  

- Pijn  

- Ψǎ !ǾƻƴŘǎ ƭŀŀǘ ŜǘŜƴ Ŝƴ ǿŜǊƪŜƴ Ŝƴ ŀƭŎƻƘƻƭ 

- Jet lag 

 

 

 
ČGrootste reden volgens atleten voor vermoeidheid = (partiële) slaapdeprivatie 
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Slaapdeprivatie en prestatie 
ÅContinue slaapdeprivatie (24-36u) 
ÅVerminderde anaerobe prestaties na 36 uur slaapdeprivatie, verminderde aerobe prestaties 

na 24uur 

 

ÅPartiële slaapdeprivatie (weinig data) 
ÅWeinig effect op anaerobe en aerobe prestaties 

 

ÅBij beiden wel duidelijk 
ÅEffect op gemoedstoestand, energie, moeheidsgevoel 

ÅVerminderde reactiesnelheid en concentratie 

ÅVerhoogde kans op blessures 

26 



Slaapdeprivatie en immunologie 
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Slaapdeprivatie: 

- negatieve effecten heeft op de immuunfunctie 
ÅSlaap stimuleert immuunresponsen. 

ÅImmuuncellen hebben hun piek pro-inflammatoire werking Ψǎ nachts 

Å30% lager Natural Killer cel activiteit 

Å±ŜǊƘƻƻƎŘŜ ƛƴŦƭŀƳƳŀǘƻƛǊŜ ƳŀǊƪŜǊǎΥ ŎƘǊƻƴƛǎŎƘŜ ƛƴŦƭŀƳƳŀǘƛŜΧ ƎŜǾŀŀǊ 

 

 



Slaapdeprivatie en endocrinologie 

Slaapdeprivatie: katabool effect 
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Slaapdeprivatie en endocrinologie 

Slaapdeprivatie leidt tot verhoogde calorische intake 
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Slaapdeprivatie en Pijn Perceptie 

30 

Pain enhances 
arousal and 

disrupts sleep 

Sleep 
deprivation 
and sleep 
disruption 

Increases pain 
sensitivity and 
vulneralibility 

to pain 

More pain 



Interventies 

Streven naar minimaal 8 u slaap per dag 

 

Hoe? 
A. CGT  

B. Dutjes en extended sleeping 

C. Voedselinterventies 

31 



Interventies 

A. Cognitieve gedragstherapie 
× Psycho - educatie  

× Slaaphygiëne 

× Gedragsinterventies 

× Cognitieve training 
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Interventies 

B. Dutjes en extended sleeping 

 

×Effect van slaapverlenging: 
ÅMah et al: 6 basketbalspelers zoveel slaap als ze konden 
ÅSnellere sprinttijden, betere vrije worp accuraatheid 
ÅBetere gemoedstoestand en verminderde moeheid 

ÅZwemmers met slaapverlenging 
Å15 m sprint, reactietijd, draaitijd verbeterden 

× Effect van dutjes: 
ÅWaterhouse et al.: effect van lunchdutje op spurttijden 
ÅVerhoogde alertheid, snellere sprinttijden, snellere reactietijden 
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Interventies 

C. Voedselinterventies: doel L-tryptophan verhogen in het CNS 

   (proteïnedieet bij overgewicht kan helpen) 

   invloed op serotonine productie 

   invloed op honger gevoel 

   invloed op melatonine productie  
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Interventies 

C. Voedselinterventies (kleine studies) 

 
ÅMaaltijd met hoge glycemische index ingenomen 4 uur voor de slaap geeft 

negatieve invloed op de slaaplatentie. 

ÅMaaltijden met hoog eiwitgehalte verbeterde slaapkwaliteit 

ÅMaaltijden met hoog vetgehalte hebben een negatieve invloed op de totale 
slaaptijd 

ÅL-Triptophan meer dan 1 g gedoseerd voor het slapengaan zou de 
slaaplatentie verbeteren en subjectieve slaapkwaliteit 

 

35 



Interventies 

 C. Voedselinterventies 

ÅMelatonine 
Vermindert de slaaplatentie met 7.2 minuten 

Bijwerkingen zoals hoofdpijn, misselijkheid 

ÅValeriaan 
Subjectieve verbetering van de slaap 

Maar geen kwantitatieve verbetering 

36 



Conclusie 

ÅSlaapdeprivatie is een belangrijk issue bij iedereen 

 

ÅSlaapdeprivatie heeft een negatieve invloed op de prestatie, 
immunologische en endocrinologische status en pijnperceptie 

 

ÅEr zijn verschillende interventies mogelijk waarbij CGT, extended 
sleeping en dutjes duidelijk een positieve invloed hebben. 
Voedselinterventies zijn nog te weinig onderzocht om een duidelijk 
positieve invloed te zien. 
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Bronnen: 

ÅExercise is medicine 

ÅVlaams instutuut gezond leven 

ÅAmerican college of sports Medicine 

Å  Eur Heart J. 2011 Apr;32(8):934-44. Epub 2011 Jan 29. Risk of sports: do we need a pre-participation screening 
for competitive and leisure athletes? Corrado D1, Schmied C, Basso C, Borjesson M, Schiavon M, Pelliccia 
A, Vanhees L, Thiene G. 

ÅCurr Hypertens Rep. 2015; 17(11): 87. Published online 2015 Sep 30. doi:  10.1007/s11906-015-0600-y Exercise for 
Hypertension: A Prescription Update Integrating Existing Recommendations with Emerging Research.  

ÅCurr Hypertens Rep. 2014 Nov;16(11):492. Metabolic syndrome and hypertension: regular exercise as part of 
lifestyle management. Lackland DT1, Voeks JH. 

ÅEuropean society of cardiology 

ÅAlgemene trainingsleer  
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ÅThe effects of excersise training on body composition and excercise 
capacity following baratic surgery: a systematic review and meta-analysis; 
Pattyn N, Claes J, Buys R, Lannoo M, Cornelissen V 

 

ÅThe effect of combined aerobic and resistance exercise training on 
abdominal fat in obese middle-aged women. Park SK1, Park JH, Kwon 
YC, Kim HS, Yoon MS, Park HT. 

 

ÅPhysical activity and public health: updated recommendation for adults 
from the American College of Sports Medicine and the American Heart 
Association. Circulation. 2007 Aug 28;116(9):1081-93. Epub 2007 Aug 1. 
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 Resistance exercise and aerobic exercise when paired with dietary energy restriction both reduce the clinical 
components of metabolic syndrome in previously physically inactive males. 
 

ÅAbstract 

ÅThe purpose of this study was to compare resistance exercise training (RT) to aerobic exercise 
training (AE) on the clinical risk factors for metabolic syndrome (MetSyn) in physically inactive 
overweight males (age 27-48 years). Subjects with at least one risk factor for MetSyn performed 
RT (n = 13, age 35.1 ± 4.7 years, BMI 31.2 ± 2.7 kg/m(2)) or AE (n = 9, age 37.6 ± 4.9 years, BMI, 
31.2 ± 3.2 kg/m(2)) for 6 months. Training frequency and exercise session duration were equal 
and by 3 months the subjects exercised 4 day/week for 45 min/session. Blood lipids and glucose, 
waist circumference, and mean arterial blood pressure (MAP) were measured at 0, 3, and 6 
months. A MetSyn z score was calculated for each subject from triglycerides, HDL cholesterol, 
fasting glucose, waist circumference, and MAP. Statistical significance ǿŀǎ ǎŜǘ ŀǘ Ǉ Җ лΦлрΦ bƻ 
significant differences existed between RT and AE groups at 0 month. AE showed a significant 
reduction in MetSyn z score from 0 (0.91 ± 3.57) to 6 months (-1.35 ± 2.95), while RT approached 
significance (p = 0.07) from 0 (0.09 ± 2.62) to 6 months (-1.30 ± 2.22). Triglycerides (mmol/L) 
significantly decreased in AE from 0 (1.93 ± 0.90) to 6 months (1.41 ± 0.70). Waist circumference 
(cm) significantly decreased in AE from 0 (106.8 ± 7.3) to 6 months (101.2 ± 6.5), and in RT from 0 
(108.4 ± 9.0) to 6 months (105.7 ± 7.0). MAP (mmHg) decreased in RT from 0 (93.8 ± 5.8) to 6 
months (87.5 ± 6.1) and in AE from 0 (97.6 ± 7.0) to 6 months (91.3 ± 6.8). With equal training 
frequency and exercise session duration, both RT and AE training, when paired with energy 
restriction improve the clinical risk factor profile for MetSyn. 

 



Effects of resistance versus endurance training on serum adiponectin and insulin resistance 
index. 

 https:// www.ncbi.nlm.nih.gov/pubmed/17984242 

ÅAbstract 

ÅPURPOSE: 

Å The purpose of the present study was to investigate the effects of resistance and endurance training on serum adiponectin and 
insulin resistance index (SI) in healthy men. 

ÅMETHODS: 

Å Twenty-four healthy males (age, 35-48 years) participated in the study. The subjects were randomly assigned to one of three 
groups: endurance training group (n=8), resistance training group (n=8) and control group (n=8). Blood samples were taken in 
fasting state from all subjects. The experimental groups performed either endurance or resistance training 3 days a week for 12 
weeks. The endurance training programme included continuous running at an intensity corresponding to 75-85% of maximal heart 
rate, while resistance training consisted of four sets of circuit weight training for 11 stations and at an intensity corresponding to 
50-60% of one-repetition maximum. The maximum numbers of repetitions in each station was 12. 

ÅRESULTS: 

Å There were significant negative correlations between serum adiponectin and body fat percentage, waist-to-hip ratio, body mass 
index and the insulin resistance index at baseline, whereas changes in response to training were not significantly correlated. Both 
endurance and resistance training resulted in a significant decrease in the SI in comparison with the control group. However, 
serum adiponectin did not change significantly in response to resistance and endurance training. 

ÅCONCLUSION: 

ÅEndurance and resistance training caused an improvement in insulin resistance in healthy men, but this improvement was not 
accompanied by increased adiponectin levels. 

 



Comparison of aerobic versus resistance exercise training effects on metabolic syndrome (from the 
Studies of a Targeted Risk Reduction Intervention Through Defined Exercise - STRRIDE-AT/RT). 
 https:// www.ncbi.nlm.nih.gov/pubmed/21741606 

ÅAbstract 

ÅAerobic training (AT) improves the metabolic syndrome (MS) and its component risk factors; 
however, to our knowledge, no randomized clinical studies have addressed whether resistance 
training (RT) improves the MS when performed alone or combined with AT. Sedentary, overweight 
dyslipidemic men and women, aged 18 to 70 years completed a 4-month inactive run-in period 
and were randomized to 1 of 3 eight-month exercise programs (n = 196). The exercise programs 
were (1) RT (3 days/week, 3 sets/day of 8 to 12 repetitions of 8 different exercises targeting all 
major muscle groups); (2) AT (Ḑ120 minutes/week at 75% of the maximum oxygen uptake), and 
(3) AT and RT combined (AT/RT) (exact combination of AT and RT). Of the 196 randomized 
patients, 144 completed 1 of the 3 exercise programs. The 86 participants with complete data for 
all 5 MS criteria were used in the present analysis, and a continuous MS z score was calculated. 
Eight months of RT did not change the MS score. AT improved the MS score (p <0.07) and showed 
a trend toward significance compared to RT (p <0.10). AT/RT significantly decreased the MS score 
and was significantly different from RT alone. In conclusion, RT was not effective at improving the 
MS score; however, AT was effective. Combined AT and RT was similarly effective but not different 
from AT alone. When weighing the time commitment versus health benefit, the data suggest that 
AT alone was the most efficient mode of exercise for improving cardiometabolic health. 

 



Effects of resistance or aerobic exercises on metabolic parameters in obese women who are 
not on a diet. 

 https:// www.ncbi.nlm.nih.gov/pubmed/16912022 

ÅAbstract 

ÅThis longitudinal, controlled clinical study was conducted to compare the effects of 
resistance exercise (RE) and aerobic exercise (AE) on body mass index (BMI), weight, fat 
mass (FM), serum lipid profile, and insulin resistance in obese women who cannot 
adhere to energy-restricted diets. A total of 60 obese women with severe eating 
disorders were evaluated. Patients were randomly divided into 3 groups: control group 
with no exercise (n=20), group 1 with AE (n=20), and group 2 with RE (n=20). 
Demographic and anthropometric measurements were taken. Serum lipid fractions and 
fasting (FGlc) and postprandial glucose insulin (PGlc) levels were measured. Insulin 
resistance was calculated with use of homeostasis model assessment (HOMA-IR). Total 
body FM was measured by bioelectric impedance analysis. After 12 wk of exercise, 
significant decreases in BMI, waist and weight measurements, and FGlc, PGlc, 
triglyceride, and total cholesterol levels were noted in each of the study groups. Reduced 
low-density lipoprotein cholesterol level and FM and HOMA-IR measurements were 
observed only in group 1 (with AE). This study indicated that AE and RE training induces 
improvement in body fat composition and has a favorable metabolic effect in obese 
women with severe eating disorders. 

 



https:// www.ncbi.nlm.nih.gov/pubmed/1280
8225 
ÅThe effect of combined aerobic and resistance exercise training on abdominal fat in obese middle-aged 

women. 

ÅPark SK1, Park JH, Kwon YC, Kim HS, Yoon MS, Park HT. 

ÅAuthor information 

ÅAbstract 

ÅThe purpose of this study was to investigate the effect of combined aerobic and resistance training on 
abdominal fat. Our participants in the study consisted of thirty obese women. They were separated into 
three groups: a control group (n=10), an aerobic training group (n=10) and a combined training group 
(n=10). The aerobic training group was composed of 60-70% HRmax (intensity), 60 minutes a day (duration) 
for 6 days a week (frequency). The combined training group was separated into resistance training (3 days a 
week, Mon, Wed, Fri) and the aerobic training (3 days a week, Tue, Thu, Sat). The levels for abdominal fat 
volume were measured by determining the subcutaneous fat volume (SFV), visceral fat volume (VFV), and 
VFV/SFV by CT (computed tomography). The VO(2max) was significantly (p<0.05) increased in both groups. 
The subcutaneous fat and visceral fat levels were decreased in the combined training group more than in the 
aerobics training group. Also, the lean body mass (LBM) was significantly increased only in the combined 
training group. In addition, the total cholesterol, triglyceride and LDL-C were significantly (p<.05) decreased 
and the HDL-C was significantly (p<.05) increased in both groups. In conclusion, our results observed that 
combined training decreased abdominal subcutaneous fat and visceral fat more than aerobic training only. 
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https:// www.ncbi.nlm.nih.gov/pubmed/8175496 

ÅStrength training increases resting metabolic rate and norepinephrine levels in healthy 50- to 65-yr-old 
men. 

ÅPratley R1, Nicklas B, Rubin M, Miller J, Smith A, Smith M, Hurley B, Goldberg A. 

ÅAuthor information 

ÅAbstract 

ÅResting metabolic rate (RMR) decreases with age, largely because of an age-related decline in fat-free mass 
(FFM). We hypothesized that a strength-training program capable of eliciting increases in FFM would also 
increase RMR in older individuals. To test this hypothesis, RMR, body composition, and plasma 
concentrations of certain hormones known to affect RMR were measured before and after a 16-wk heavy-
resistance strength-training program in 13 healthy men 50-65 yr of age. Average strength levels, assessed by 
the three-repetition maximum test, increased 40% with training (P < 0.001). Body weight did not change, but 
body fat decreased (25.6 +/- 1.5 vs. 23.7 +/- 1.7%; P < 0.001) and FFM increased (60.6 +/- 2.2 vs. 62.2 +/- 2.1 
kg; P < 0.01). RMR, measured by indirect calorimetry, increased 7.7% with strength training (6,449 +/- 217 vs. 
6,998 +/- 226 kJ/24 h; P < 0.01). This increase remained significant even when RMR was expressed per 
kilogram of FFM. Strength training increased arterialized plasma norepinephrine levels 36% (1.1 +/- 0.1 vs. 
1.5 +/- 0.1 nmol/l; P < 0.01) but did not change fasting glucose, insulin, or thyroid hormone levels. These 
results indicate that a heavy-resistance strength-training program increases RMR in healthy older men, 
perhaps by increasing FFM and sympathetic nervous system activity. 
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Å Author information 

Å Abstract 

Å PURPOSE: 

Å The purpose of this study was to examine the physiological effects of a weight-loss dietary regimen with or without exercise. 

Å METHODS: 

Å Thirty-five overweight men were matched and randomly placed into either a control group (C; N = 6) or one of three dietary groups; a diet-only group (D; N = 8), a diet group that 
performed aerobic exercise three times per week (DE; N = 11); and a diet group that performed both aerobic and strength training three times per week (DES; N = 10). 

Å RESULTS: 

Å After 12 wk, D, DE, and DES demonstrated a similar and significant (P < or = 0.05) reduction in body mass (-9.64, -8.99, and -9.90 kg, respectively) with fat mass comprising 69, 78, 
and 97% of the total loss in body mass, respectively. The diet-only group also demonstrated a significant reduction in fat-free mass. Maximum strength, as determined by 1-RM 
testing in the bench press and squat exercise was significantly increased for DES in both the bench press (+19.6%) and squat exercise (+32.6%). Absolute peak O2 consumption 
was significantly elevated in DE (+24.8%) and DES (+15.4%). There were no differences in performance during a 30-s Wingate test for the DE and DES, whereas D demonstrated a 
significant decline in peak and mean power output. Resting metabolic rate (RMR) (kcal x d(-1)) was not significantly different for any of the groups except for the DE group. There 
were no significant changes in basal concentrations of serum glucose, BUN, cortisol, testosterone, and high density lipoprotein (HDL) cholesterol for any of the groups. Serum 
total cholesterol and low density lipoprotein (LDL) cholesterol were significantly decreased for all dietary groups. Serum triglycerides were significantly reduced for D and DES at 
week 6 and remained lower at week 12 for D, while triglycerides returned to baseline values for DES. 

Å CONCLUSIONS: 

Å These data indicate that a weight-loss dietary regimen in conjunction with aerobic and resistance exercise prevents the normal decline in fat-free mass and muscular power and 
augments body composition, maximal strength, and maximum oxygen consumption compared with weight-loss induced by diet alone. 
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Å Author information 

Å Abstract 

Å OBJECTIVE: 

Å To determine how multiple risk factors for osteoporotic fractures could be modified by high-intensity strength training exercises in postmenopausal women. 

Å DESIGN: 

Å Randomized controlled trial of 1-year duration. 

Å SETTING: 

Å Exercise laboratory at Tufts University, Boston, Mass. 

Å POPULATION: 

Å Forty postmenopausal white women, 50 to 70 years of age, participated in the study; 39 women completed the study. The subjects were sedentary and estrogen-
deplete. 

Å INTERVENTIONS: 

Å High-intensity strength training exercises 2 days per week using five different exercises (n = 20) vs untreated controls (n = 19). 

Å MAIN OUTCOME MEASURES: 

Å Dual energy x-ray absorptiometry for bone status, one repetition maximum for muscle strength, 24-hour urinary creatinine for muscle mass, and backward tandem 
walk for dynamic balance. 

Å RESULTS: 

Å Femoral neck bone mineral density and lumbar spine bone mineral density increased by 0.005 +/- 0.039 g/cm2 (0.9% +/- 4.5%) (mean +/- SD) and 0.009 +/- 0.033 
g/cm2 (1.0% +/- 3.6%), respectively, in the strength-trained women and decreased by -0.022 +/- 0.035 g/cm2 (-2.5% +/- 3.8%) and -0.019 +/- 0.035 g/cm2 (-1.8% +/- 
3.5%), respectively, in the controls (P = .02 and .04). Total body bone mineral content was preserved in the strength-trained women (+2.0 +/- 68 g; 0.0% +/- 3.0%) and 
tended to decrease in the controls (-33+77 g; -1.2% +/- 3.4%, P = .12). Muscle mass, muscle strength, and dynamic balance increased in the strength-trained women 
and decreased in the controls (P = .03 to < .001). 

Å CONCLUSIONS: 

Å High-intensity strength training exercises are an effective and feasible means to preserve bone density while improving muscle mass, strength, and balance in 
postmenopausal women. 
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ÅBackground 

ÅThe aim of this systematic review of randomized controlled trials was to compare the effects of aerobic training 
(AET), resistance training (RT), and combined aerobic and resistance training (CT) on anthropometric 
parameters, blood lipids, and cardiorespiratory fitness in overweight and obese subjects. 

 

ÅMethods 

ÅElectronic searches for randomized controlled trials were performed in MEDLINE, EMBASE and the Cochrane 
Trial Register. Inclusion criteria were: Body Mass LƴŘŜȄΥ җнр ƪƎκƳ2, 19+ years of age, supervised exercise 
training, and a minimum intervention period of 8 weeks. Anthropometric outcomes, blood lipids, and 
cardiorespiratory fitness parameters were included. Pooled effects were calculated by inverse-variance random 
effect pairwise meta-analyses and Bayesian random effects network meta-analyses. 

 

ÅFindings 

Å15 trials enrolling 741 participants were included in the meta-analysis. Compared to RT, AET resulted in a 
significantly more pronounced reduction of body weight [mean differences (MD): -мΦмр ƪƎΣ Ǉ Ґ лΦлпϐΣ waist 
circumference [MD: -мΦмл ŎƳΣ Ǉ Ґ лΦллпϐΣ and fat mass [MD: -мΦмр ƪƎΣ Ǉ Ґ лΦллмϐ respectively. RT was more 
effective than AET in improving lean body mass [MD: 1.26 kg, p<0.00001]. When comparing CT with RT, MD in 
change of body weight [MD: -2.03 kg, p<0.0001], waist circumference [MD: -мΦрт ŎƳΣ Ǉ Ґ лΦлллнϐΣ and fat mass 
[MD: -1.88 kg, p<0.00001] were all in favor of CT. Results from the network meta-analyses confirmed these 
findings. 
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