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Abstract— The purpose of this study was to compare the Bone 
Mineral Density (BMD) of lower and upper limbs between 
professional cyclists of Union Europe International and non-
athletes. In this research 73 professional cyclists of Union 
Europe International (UEI) and 32 non-athletes were 
participated. The BMD of lower and upper limbs were 
measured by DEXA. The collected data were analyzed 
through t-test statistical methods (p≤0/05) using software 
of Statview 5.  The results showed that BMD of lower and 
upper limbs was difference between the two groups, the 
professional cyclists having lower values (except head and 
arms). The results of researches showed that the physical 
exercises may not have a generalized effect on the skeleton 
and the sport of cycling not provides an osteogenic 
stimulus for bone. 
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I. INTRODUCTION  

Low bone mineral density (BMD) is a serious public health 
problem. The results of researches showed that osteoporotic 
fractures are associated with bone tissue, occurring frequently 
in the spine and hip.  

Numerous studies have reported that bone mineral density 
(BMD) is higher in those who exercise as compared to 
sedentary individuals and thus, exercise is often recommended 
to prevent osteoporosis. Whereas the studies have shown that 
different types of exercise cause different effects on bone 
remodelling. The most researches have been suggested that the 
physical activity increases bone formation and then BMD. On 
the other hands, the weight- bearing activity is essential to 
obtain beneficial skeletal effects on total and regional bone 

mass. In fact, the studies have demonstrated a positive 
relationship between bone mineral density and weight bearing 
exercise. While the other Studies have shown that non-weight-
bearing activities such as cycling have not been reported to 
display this positive relationship between exercise and BMD 
[1]. In fact, the biomechanical nature of cycling involves high 
pedalling frequency with generally low forces and very 
minimal, if any, impact. 

From a public health point of view, cycling is a widely 
practiced non-weight-bearing exercise around the world, and 
the bicycle is also used by millions of people in many different 
countries, accounting for an important part of their daily 
physical activity. 

Cycling usually consider to be a highly beneficial activity 
for increasing cardiovascular fitness in human, yet researches 
showed little or no corresponding improvements in bone tissue 
[2]. On the other hands, the important question was the cycling 
is an aerobic endurance activity that is beneficial for 
cardiovascular health, but is it beneficial to the skeletal system? 
The hypothesis of present study was that cycling would have 
little or no effect on BMD of lower and upper limbs. This was 
tested by comparing professional cyclists of Union Europe 
International and non-athletes.  

II. MATERIALS AND METHODS 

A total of 105 subjects were recruited to participate in 
present study, including 73 professional cyclists of Union 
Europe International (UEI) (age: 25/81 ± 4/35 years, height: 
179/66 ± 6/31 cm, weight: 71/55 ± 6/31 kg) and 32 non-
athletes (age: 28/28 ± 4/52 years, height: 176/56 ± 6/2 cm, 
weight: 74/47 ± 8/35 kg). On the average, cyclists had been 
training competitively for more than 10 years. All cyclists had 
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competition experience of at least 2 years in the professional 
category of the UEI, were used in a licensed professional team, 
and had participated in at least 1 of the main 3 week stage races 
(Giro d’Italia, Tour de France or Vuelta a Espana). 

The BMD of lower and upper limbs were measured by 
DEXA (dual-energy X-ray absorptiometry). The collected data 
were analyzed through t-test statistical methods (p≤0/05) using 
software of Statview 5, SAS Institute Inc, USA. 

 

III.  RESULTS 

Table 1 shows the comparison of BMD of lower and upper 
limbs between cyclists and non-athletes. The results showed 
that BMD of lower and upper limbs was difference between the 
two groups, the professional cyclists having lower values 
(except head and arms). 

Table 1: Comparison of BMD of lower and upper limbs between 
cyclists and non-athletes. 

 
        Cyclists             Non-athletes  

t-test 
BMD 

(g·cm2-1)        (N = 73)             (N = 32) 

Head 2/04 ± 0/20 2/10 ± 0/23 NS 

Arms 0/93 ± 0/07 0/95 ± 0/08 NS 

Legs 1/37 ± 0/13 1/48 ± 0/14 P= 0/001 

Ribs 0/68 ± 0/05 0/72 ± 0/06 P= 0/001 

Pelvis 1/11 ± 0/11 1/25 ± 0/14 P= 0/0001 

Spine 1/00 ± 0/13 1/11 ± 0/14 P= 0/001 

Total  1/18 ± 0/08 1/25 ± 0/10 P= 0/0001 

        

IV.  DISCUSSION 

The influences of physical activity, exercise and mechanical 
loading on the bone tissue have been extensively researched in 
both animals and humans. In humans, the effect of exercise 
type on bone adaptations has been inferred mostly from cross-

sectional studies of athletes from different sports, compared 
with nonathlete controls. 

Few studies have investigated bone mineral density in 
professional cyclists. The present data indicate that the 
professional cyclists have abnormally low values of their bone 
mineral density. Our findings agree with those reported by 
Medelli et al [3] and Campion et al [4] showing that elite and 
professional road cyclists had lower total and regional BMD 
than a control group. The result of another study by Medelli et 
al showed that two-thirds of professional cyclists had 
abnormally low BMD values [5].The researcher of  Nichols et 
al also indicated that the high percentage of male master 
cyclists with low BMD, combined with a high risk for fracture 
from falls associated with competitive cycling, warrant 
attention among this population [6]. In contrast, Warner et al 
found that BMD in the mountain cyclists was higher than road 
cyclists, thus, that mountain cycling may provide an osteogenic 
stimulus that is not inherent to road cycling [7]. 

The results of researches showed that the physical exercises 
may not have a generalized effect on the skeleton. In fact, 
exercise loads affecting the skeleton can vary in many ways 
according to the different sports practised; the difference 
depends mainly on the intensity and direction of the forces 
which apply to the skeleton [8].   

In conclusion, the results of present study suggest that the 
sport of cycling not provides an osteogenic stimulus for bone. 
In fact, the cyclists may be at risk for low bone mass, 
particularly at the legs, lumbar spine and whole body. On the 
other hand, from our comprehensive survey of the current study 
we can be concluded that cycling does not appear to confer any 
significant osteogenic benefit. The cause of this may be related 
to spending long hours (3 to 5 hours per day) in a weight-
supported position on the bike in combination with the 
necessary enforced recovery time that involves a large amount 
of time sitting or lying supine, especially at the competitive 
level.    

Thus, health professionals and coaches interacting with 
professional cyclists need to promote alternative activity such 
as plyometric, running, or other high impact exercise as a 
complement to cycle training to help minimize bone loss in 
these athletes. It is necessary to pay greater attention to the 
bone status of professional cyclists to prevent an increased risk 
of fractures.    
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