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Body composition studies on athletes are exponentially  increasing in these last 
years thanks to optimization of algorithm and protocols in the sport field.



Bioimpedance:  the ideal  field test 



Bioimpedance
analyzer

The right use of bioimpedance in sport settings 

SEE of these equations
is too big for the individual BC 

follow up, when the variation is 
below 5% on weight**

**Journal of Parenteral and Enteral Nutrition
Volume 39 Number 7 September 2015 787 –822 



BENEFITS OF BIVA:

1. 5 times more sensitive to BC changes than conventional BIA

2. Able to detect fast and acute  changes of BC* without body composition limitations

3. Validated to track fluid when WL≤2%**

** Gatterer, H. et al. PloS one 9.10 (2014): e109729.

*Lukaski, H. C. European journal of clinical nutrition 67 (2013): S2-S9.
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BIA/BIVA in Cycling science: an increasing interest



Power distribution, performance changes 
and bioelectrical impedance properties 
during the preparation period of 
professional cyclists 



Material & Methods

8 professional road cyclists

4 periods monitored:
November, December, January, February

Body composition and anthropometric data: 
body mass, Bioimpedance Vector analysis  (BIVA- Akern) and skinfold thickness measurements (7 sites, Australian institute of Sport)

External Training load and Performance indexes:

• Training volume and intensity (4 zones: <100, 100-300, 300-500, >500, Metcalfe et al, 2017)
• Training Stress Score (TSS) 
• functional threshold power (FTP)
• peak power during 5 s (P5s)
• 5 min (P5min),
• 20 min (P20min)  
• 60 min (P60min)

About the first period, detailed data acquisition has been done only for the last 10 days of the first month



Pre-season assessment
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External workload

T10 T40 T68

Distance

(km) 640±120# 2,720±270 2,060±200*

Climbing

(m) 6,630±2,210# 30,400±9,324 16,560±6,690*

Cycling time

(min) 1,256±280# 6,142±1100 3,890±90*

External work 

(Kj) 12,310±5,640# 63,035±10,385 42,628±4,338*

TSS 
1,290±395# 5757±1500 3370±777*

*significantly different from T40,
#significantly different from T40 and T68



T10 T40 T68

The distribution of power intensities



Power output

From T10 to T40 all significantly different
From T40 to T68 only P5m, P20m and P60mT40 T68T10

*
*
*



Body composition assessment

P<0.05P<0.05

P<0.05

P<0.05

P<0.05

T0 T10 T40 T68

Body 

weight (kg)
68±4.4 67.1±5* 67.5±4.7 67.4.6±4.5

Sum of 

skinfolds

(mm)

54.5±12.5 46.3±12.4* 45.6±11.2* 45.3±10.9*

PhA

(°)
7.4±0.6 7.6±0.7 7.6±0.7 7.7±0.8*

*Significantly different from T0

*



Fluids changes in pre-season 

After the period with the highest external training load, 
the vector lenght decreased ( more fluids).

Changes of impedance vector lenght
may be a marker of internal

workload ???



Endurance Research conference 2015   University of Kent

Impedance vector and External Workload

• Giorgi pre season BC assessment: in the morning in fasting condition

• Pollastri BC assessment: 2 hours after the end of the stages

• Giorgi BC assessment: 2 hours after the dinner, so about 6 hours after the end of the stages

Pollastri et al; Research in Sports Medicine, 2016



Bioelectrical values and External Workload

p=0.004

p=0.032

p=0.004

p=0.022Negative correlation between
external workload and vector lenght



In December the cyclists trained more than in the others periods and rode at higher intensity with higher power output.

In this period, increased body fluids, phase angle and reactance without significative changes in body weight and sum of 
skinfolds.

The shape of body improved throughout the all period analyzed and body fluids increased during the hardest training 
period.

These results show that bioelectrical values can monitor the changes on body composition along with the changes in 
external training load.

Bioelectrical impedance is a practical method to monitor body water changes in response to physical training avoiding 
false interpretation of body weight fluctuations

BIVA detects with high sensitivity the intra-individual changes of body composition and can be used for longitudinal 
monitoring as well as to detect fast changes of body composition.

Conclusions


