SUPPLEMENTAL DIGITAL CONTENT 1

Extra-analyses using skinfolds as an indicator of adiposity, instead of body mass index

INTRODUCTION

Although body mass index (BMI) is internationally accepted to define overweight and obesity in young populations, it is often acknowledge its lack of sensitivity to distinguish between fat and fat-free mass tissues. Other anthropometric measures, such as skinfolds thicknesses, are well known indicators of body fat in young people at a population level (4). To test to what extent the conclusions of the present study would have differed if we would have used a different indicator of adiposity, namely skinfolds, a set of extra analyses were conducted and the results presented below.

METHODS

Anthropometric assessment
Skinfold thicknesses (mm) were measured at the biceps, triceps, subscapular, suprailiac and medial calf areas on the left side of the body with a Harpenden caliper according to Lohman’s anthropometric standardization reference manual (1). The sum of 5 skinfolds was used as a surrogate of total fatness (hereinafter called just skinfolds).

Statistical analysis

There is no gender and age specific international definition in young people for excess of adiposity base on body fat. Consequently, we have used the threshold most commonly used in the literature to define overfat 
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(2, 3)
, that is the sex and country specific-percentile 85th.
As we did for the BMI analyses, we focused our analyses on the normal fat children and we followed them over 6 years, to examine which were the determinants of developing overfat/obesity. The normal fat group at baseline was defined as those participants below the percentile 85th for skinfolds. We additionally exclude those participants under the percentile 8, to make the normal fat sample equivalent to the normal weight sample, in which underweight participants (8% in our sample) was excluded at baseline. The same statistical methods and models previously described for BMI groups were conducted using skinfolds instead.
RESULTS

Out of 572 normal fat children at baseline, 48 (8.4%) became overfat/obese 6-year later. Consistently with the analysis using BMI, boys were more likely than girls to become overfat/obese during the study period, i.e. odds ratio (OR)=3.33 [95% confidence interval (CI)=1.59 to 6.98].
Table S1 is equivalent to table 6 in the manuscript, but using skinfolds instead of BMI. The results show that the risk of developing overfat/obesity was reduced by 9% every increment of 1 ml/kg/min of VO2max (OR=0.91 and 95% CI=0.87 to 0.96), after additional adjustment for baseline skinfolds. Overall, the results were consistent in Estonian and Swedish children, as well as in boys and girls (yet borderline significant in girls).
DISCUSSION

When interpreting this new information is important to take into account that there is no gender and age specific international definition in young people for excess of adiposity base on body fat. The limitation of using skinfolds compared to BMI, is that the definition of obesity based on body fat (as measured by skinfolds in our study) in young people is population specific. For example, even if the percentage of obese people in Nordic countries is much lower than in US or Spain, the use of the percentile 85th will define a 15% of the sample as overfat/obese in both cases.

Nevertheless, in the present study the baseline prevalence of overweight/obese people was close to 15%; thus the use of BMI and skinfolds to define an excess of adiposity leads to similar figures in our study, allowing to conduct equivalent analysis and provide comparable data.
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Table S1: Odds ratio (OR) and 95% confidence intervals (CI) for developing overfat/obesity (i.e. normal fat at baseline and overfat/obese at follow-up, using percentile 85th for skinfolds), according to changes in fitness.

	
	OR*
	
	OR* 

additionally controlled 

for baseline skinfolds

	
	(95%  CI)
	
	(95%  CI)

	All
	
	
	
	
	
	
	

	   Change in VO2max (follow-up - baseline)
	0.94
	(0.90
	to
	0.98)
	
	0.91
	(0.87
	to
	0.96)

	
	
	
	
	
	
	
	
	
	

	By country
	
	
	
	
	
	
	
	
	

	   Estonian
	
	
	
	
	
	
	

	      Change in VO2max (follow-up - baseline)
	0.94
	(0.90
	to
	0.99)
	
	0.91
	(0.86
	to
	0.96)

	
	
	
	
	
	
	
	
	
	

	   Swedish
	
	
	
	
	
	
	

	      Change in VO2max (follow-up - baseline)
	0.91
	(0.83
	to
	1.00)
	
	0.87
	(0.79
	to
	0.97)

	
	
	
	
	
	
	
	
	
	

	By gender
	
	
	
	
	
	
	
	
	

	   Girls
	
	
	
	
	
	
	

	       Change in VO2max (follow-up - baseline)
	0.98
	(0.92
	to
	1.04)
	
	0.97
	(0.91
	to
	1.03)

	
	
	
	
	
	
	
	
	
	

	   Boys
	
	
	
	
	
	
	

	       Change in VO2max (follow-up - baseline)
	0.86
	(0.80
	to
	0.94)
	
	0.90
	(0.83
	to
	0.97)

	
	
	
	
	
	
	
	
	
	


BMI, body mass index; VO2max, maximal oxygen consumption

* All the models were controlled for country, sex, age, sexual maturation. Since change in fitness is a continuous variable, the OR are interpreted as the increase/decrease in the risk for developing overfat every ml/kg/min increment of VO2max.

