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The association between diet and physical 
activity and subsequent excess weight gain and 

obesity assessed at 5 years of age or older: a 
systematic review of the epidemiological 

evidence 

Epidemiological evidence shows that physical activity, in 
general, is not associated with subsequent excess weight 

gain and obesity.  

Most of the studies reporting total physical activity had 
either no effect or a small negative association with 

subsequent excess weight gain 

(Summerbell et al, Int J Obes 2009) 



Outline – Questions  
• Does higher levels of physical activity prevent 

weight gain over time? 

• Does higher levels of physical activity prevent 
development of obesity over time? 

• Does the association between activity and weight 
gain differ pending on baseline weight status? 

• Is change in activity associated with change in 
body weight? 

• Does weight status predict physical inactivity over 
time? 



Does activity prevent weight gain? 

Baseline Physical Activity       Follow up Body Weight 

This model determines the direction of association  

  



Work activity No ≤3.5  >3.5 and ≤7.0 > 7.0

Sedentary Inactive
Moderately 

inactive
Moderately 

active Active

Standing
Moderately 

inactive
Moderately 

active Active Active

Manual
Moderately 

active Active Active Active
Heavy manual Active Active Active Active

Leisure time physical activity 
(Duration of sport and cycling in hrs/wk)

• 5.1 yrs folllow-up 

• 25-79 years 

• Main Outcomes: Weight 
and waist circumference at 
FU 

• Exposure: PA index 

• Covariates: age, smoking, 
alcohol, education, energy 
intake, FU time, baseline 
BW or WC  

(InterAct consortium Euro J Epidemiol 2012) (Ekelund et al, AJCN 2011;93:826-35) 

 



(Ekelund et al, AJCN 2011) 



(N=34,143) 

(Ekelund et al, AJCN 2011) 



  
Does activity prevent development 

of obesity? 
Baseline activity in those 

who are non-obese Obesity at follow-up 



5% of men and 4% of women become obese (BMI>30); the OR was reduced  

by 7% in men and 10% in women for a 1 category difference in PA index   

(Ekelund et al, AJCN 2011) 



Vigorous intensity associated with lower risk of becoming overweight/obese 

Women’s Health Study (N=19,003) followed for 11.6 years; 7865 become OW or Obese 

(Britton et al, Obesity 2012) 



(N=1689) (N=1865) 

BMI increased by 0.15 units / year in high active 

and by 0.20 units / year in low active  

BMI increased by 0.17 units / year in high active 

and by 0.30 units / year in low active 

(Hankinson et al, JAMA 2010) 

All groups gained weight 

11-12 % remained in the HIGH PA group over 20 years 



Different associations due to 
baseline weight / Obesity Status? 

Stratification and test for interaction (PA x BMI)  
Baseline Activity 

Baseline Activity 

Baseline Activity 

Baseline Weight 

Follow up weight 

Follow up weight 

Follow up weight 



Womens Health Study (N=34,079) – Mean weight gain = 2.6 kg / 3 years 

(Lee et al, JAMA 2010) 



Mean weight gain = 0.5 kg in men and 1 kg in women 

(Ekelund et al, AJCN 2011) 

An inverse association between physical activity and weight gain was 

observed in men and women (< 50 years) who were normal weight at  

baseline  

Physical activity and annual weight gain stratified by baseline BMI  



Change in activity associated 
with change in body weight? 

Exposure and outcome measured at least twice  

Associations between changes in variables (follow up minus 
baseline) 

This model cannot determine the direction of association   



Nurses Health Study II (N=46,754) 

Data are OR for gaining >5% of baseline weight with change in PA  

as exposure 

(Mekary et al, IJO 2009) 

Sustained PA for >30 min / d is associated with lower odds 

of gaining > 5% of baseline body weight 



Results from 3 cohorts  in men and women (N=120,877) 

(Mazaffarian et al, NJEM 2011) 

”Absolute levels of PA rather than changes in these levels were not  

associated with weight change (data not shown)” 

  



Does weight status predict 
physical inactivity? 

Baseline Activity 

Baseline Weight Follow up Activity 
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(Ekelund et al, AJCN 2008) 

Reverse or bidirectional causality? 

(P = 0.025) (P for Trend = 0.004)   

The MRC Ely Study (N=390) 

Baseline FM predicts higher amounts of sedentary time 



N OR (95% CI) 

Weight gain (>0.5 kg / year) over 10 years is a significant   

determinant of physical inactivity independent of baseline weight,  

physical activity and other confounders 
(Golubic et al, IJO 2012) 



Summary 
• The prospective association between physical activity 

and gain in body weight and BMI is weak – 
measurement error? 

• High levels of physical activity and maintaining high 
levels of activity appears to reduce the risk of becoming 
obese over time – limited to those who are normal-
weight? 

• The association between physical activity and obesity is 
likely bi-directional – reverse causation? 

• The amount and intensity of activity needed to maintain a 
healthy body weight (Normal BMI) throughout adulthood 
is unknown but likely susbtantial 



Despite this, increasing 
population levels of physical 
activity is possibly the single 
most important lifestyle 
factor for improving public 
health 



  Deaths Inactive Moderately 
inactive 

Moderately 
active 

Active 

  

BMI (kg/m2)    

18.5- 24.9  8285 1 0.76 (0.72 – 0.81) 0.71 (0.67 – 0.76) 0.65 (0.60 - 0.70) 

25 - 29.9 8815 1 0.82 (0.77 – 0.86) 0.78 (0.73 – 0.83)  0.75 (0.70 – 0.80) 

>30  4338 1 0.84 (0.78 – 0.91) 0.76 (0.69 – 0.84)  0.82 (0.74 – 0.90) 

WC (cm)           

<88(W)/<102(M) 14362 1 0.80 (0.76 – 0.83) 0.76 (0.72 – 0.79)  0.71 (0.68 – 0.75) 

>88(W)/>102(M) 7076 1 0.84 (0.79 – 0.89) 0.78 (0.73 – 0.84)  0.80 (0.73 – 0.86) 

Data are Hazard ratios (95% CI) and adjusted for sex, age, study centre, education, smoking and alcohol 

(P for interaction PA x BMI <0.001) 



Take home message 
Physical activity prevent weigth in a small segment 
of the population who are normal weight and highly 

physically active  
The health benefits from physical activity are well 

established and undisputable 
Therefore, a stronger emphasis on promoting 

physical activity for health rather than focusing on 
body weight may have important public health 

implications  

The challenge is to shift the focus from body weight  
loss to lifestyle behaviour change and look beyond 

the weight scale in individuals and populations 

 



 





Living a physically active lifestyle is associated with 40% 
reduction in the genetic predisposition to obesity 

(Li et al, PLoS Med, 2010) 



(Pedisic et al, Obesity 2014) 



(Helajärvi et al, PLOS One 2014)  
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