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Abstract 

Genetic history, gender, diet, age, hormones and medications all play a big role in determining BMD. Active people 
generally have a higher bone mineral density (BMD) when compared to their inactive counterparts and the type of exercise 
also has an impact on BMD. The aim of this investigation was to evaluate changes in bone mineral density at the hip and 
spine, among female athletes who practiced trained in taekwondo. The sample contained 19 female taekwondo players 
(n=19), age 17-24.  The sample was distributed amongst three groups, those who have participated in taekwondo training for 
2-4 years (n= 6), those who participated in taekwondo training for 5-7 years (n= 7), and those who participated in 
taekwondo training for more than 7 years (n= 6). All participants completed questionnaires to assess their health history, 
physical activity, dietary intake, and menstrual history. Dual energy x- ray absorptiometry (DEXA) was used to assess bone 

mineral density (BMD, g/cm2 and BMC, g/cm). Results indicated that there is a significant difference in BMD at the hip and 
spine for the group three. These results support the relationship between duration of training and BMD in female taekwondo 
players. In conclusion; participation in taekwondo has showed an increase in BMD. 
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Introduction 

steoporosis is a disorder that affects the entire 

skeleton. It is characterized by a significant loss of 

bone mass leading to an increased susceptibility to 

fractures of the hip, spine, and wrist. It affects up to 24 

million Americans, of which 80% are women. It is estimated 

that currently 10 million individuals already have 

osteoporosis, with 14 million more having low bone density 

(osteopenia). That means that approximately 1 in 4 women 

and 1 in 8 men have osteoporosis (Stevenson , et al. 1990). 

In recent years, the utility of exercise to maintain bone 

health throughout life, and ultimately prevent osteoporosis 

related fractures, has been the subject of substantial research 

attention (Beck, 2003: Rutherford, 1999). However, 

evidence shows that not all exercise is equal when it comes 

to building strong, healthy bones or preventing osteoporosis. 

In fact, some forms of exercise may be linked to a decrease 

in bone density leading to bone loss and osteoporosis, even 

in elite athletes. 

In 2009, researchers from the Bone & Joint Injury 

Prevention & Rehabilitation Center at the University of 

Michigan reviewed research as far back as 1961 to 

determine the impact exercise has on bone density and bone 

health. 

They found three characteristics of the type of exercise that 

has the largest impact on increased bone density: 

1. Strain magnitude of the exercise (This is higher in 

exercise such as gymnastics and weightlifting where the 

force or impact of the exercise is greatest). 

2. Strain rate of the exercise (This is higher in exercise 

such as jumping or Plyometrics where the rate at which 

the impact is felt is high). 

3. Strain frequency of the exercise (This is higher in 

exercise such as running, where the impact to the bones 

occurs frequently during the exercise session) (Manske, 

et al.2009). 

The magnitude, rate and frequency of the strain during 

exercise all play a role in developing greater bone density; 

however, it remains to be determined which of the three is 

the most important.  

Taekwondo, a Korean martial art, is a strenuous physical 

activity. Taekwondo may be recommended as a form of 

weight-bearing exercise to stimulate the osteogenic process 

and improve bone health. However, few investigators have 

evaluated the effects of taekwondo activity on bone health 

(Shin , et al.2011).  

A number of studies have reported an association between 

body size and bone mass in adulthood (Cooper , et al. 1997: 

Fewtrell, et al.2000). Cooper et al. (1995) found significant 

correlations between weight at the ages of 1, 5, and 10 years 

and bone mineral content in the lumbar spine and the femur 

in adulthood. Blum et al. (2001) detected associations 

between weight and bone mineral density (BMD) of the 

lumbar spine and femur in women. Although taekwondo 

competitors are segregated by age and body weight, the 

effects of training duration on bone health during taekwondo 

practice have not been empirically determined. 

Therefore, the aim of this investigation was to evaluate 

changes in bone mineral density at the hip and spine, among 

O 



Dr. Afaf Elsaied 

647 
 

female athletes practicing taekwondo according to body 

weight  

Material and Methods 

Participants 

Subjects included 19 female athletes practicing taekwondo, 

ages 17-24. The sample was distributed amongst three 

groups, Group 1 included those who have participated in 

taekwondo training for 2-4 years (n= 6), Group 2 included 

those who participated in taekwondo training for 5-7 years 

(n= 7), and Group 3 included those who participated in 

taekwondo training for more than 7 years (n= 6). Subjects 

and coaches were required to read and complete a health 

questionnaire that collected details of menstrual history and 

training status, as well as confirmed that there was no 

history of injuries, diabetes or recent surgery. Bone mineral 

density (BMD) in g/cm2 of the 2nd 3rd and 4th lumbar 

vertebral bodies (LS) and the left hip (neck of femur, FN 

and trochanteric region, FT) was measured in each subject 

by dual energy X-ray absorptiometry (DXA) using a 

Hologic QDR lOOOW densitometer (Hologic Inc., 

Waltham, Mass. USA). Scan analysis was performed by 

technicians with daily experience in DXA analysis and who 

were blind to the menstrual status of the athlete. Current 

menstrual status was obtained from the reported numbers of 

menses in the preceding 12 months. All subjects were (10 to 

12 cycles/year), the anthropometric characteristics are 

described in Table 1. 

Statistical Analysis 

All statistical analyses were calculated using the SPSS.V.16 

(Statistical Package for the Social Sciences). The results are 

reported as means and standard deviations (SD). ANOVA 

analysis was used to compare the variation of the different 

variables between the three groups for regional bone. Least 

Significant Difference Test ―LSD‖ was used to compare 

group means in variance analysis results which were found 

statistically significant. Differences in means were 

considered significant if p, 0.05.  

Results 

Table 1 

 Age, Anthropometric Characteristics and Training Experience of the Groups (Mean ± SD) 

Group N Age [years] Weight [kg] Height [cm] BMI [kg/m2] 
Training 

experience 

One 6 19.24 ± 3.2 71.09 ± 2.9 171.00 ± 6.1 24.6 ± 1.8 3.3 ± 1.5 

Two 7 21.63 ± 3.9 77.54 ± 3.1 178.22 ± 5.2 24.1 ± 2.1 7.1 ± 1.3 

Three 6 22.74 ± 4.5 73.18 ± 3.2 172.17 ± 6.8 24.7 ± 1.9 8.0 ± 2.1 

Table 1 shows the age and anthropometric characteristics of the subjects. There were no significant differences observed in 

the anthropometric characteristics and age for the subjects in the three groups.  

Table 2 

 BMD and Mean ± SD 

Skeletal Site Group 1 Group 2 Group 3 F test 
Percent difference% 

1-2 1-3 2-3 

Fem Neck 0.89± 0.13 0.93± 0.14 1.12± 0.12 Sign 3.5 22.8 19.3 

Trochanter 1.02± 0.12 1.12± 0.13 1.21± 0.14 Sign 8.6 17.1 8.5 

Wards – tri 1.06± 0.13 1.15± 0.14 1.25± 0.11 Sign 8.1 16.5 8.3 

L2-L4 1.27± 0.11 1.38± 0.17 1.49± 0.14 Sign 8.3 15.9 7.7 

Table 2 shows the differences between BMD of hip and back spine for female athletes practicing taekwondo according to the 

duration of training. There were significant differences observed in the BMD for the subjects in the three groups.  

Figure 1. 

 shows the differences between BMD of hip and back spine for female athletes practicing taekwondo 

according to the duration of training 
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Figure 1 shows the differences between BMD of hip and 

back spine for female athletes practicing taekwondo 

according to the duration of training. 

Discussion 

The main findings from this study were the significant 

differences in the BMD of hip and back spine for those 

athletes that have trained for at least 7 years.  After 7 years 

of taekwondo training the player get the black belt and the 

player will be ready to participate in the competitions. This 

finding indicated that the duration of training in taekwondo 

training has an influence on BMD.  

During physical activity bones receive messages that they 

need to work and be strong. When there is a lack of exercise, 

bones do not receive these messages, which can result in 

lower bone mass. Regular physical activity on a long-term 

basis maintains the benefits for bone health (International 

Osteoporosis Foundation 2010).Weight bearing exercise has 

been shown to improve bone health in women. Several 

studies have demonstrated an association between vigorous 

exercise and BMD at various body sites (Karlsson, et al. 

2008, Morris, et al. 1997, Petit, et al. 2007). It has been 

suggested that vigorous physical activity affects the 

skeleton, bone mineral content (BMC) and BMD in an 

anabolic manner (Hind & Burrows, 2007). However, women 

in modern society are subjected to few daily biomechanical 

strains on their skeletal systems, and this may influence 

bone formation. In the current study, we determined the 

effects of the duration of training on BMD in the lumbar 

spine and hip in Egyptian female athletes practicing 

taekwondo.  

According to Kim, (1995), Taekwondo is characterized as 

an activity where kicks compose 80 percent of the 

techniques. The basic kicks in taekwondo are front, crescent, 

roundhouse, side, back, and hook kick. All this movements 

requires jumps in continuously during training and 

competitions which will affected mechanically on bone 

mineral density .   

These results agree with the results of previous studies 

which identified the types of exercise that confer maximal 

anabolic effects on the skeleton. The mechanical load 

required to stimulate osteogenesis decreases as strain 

magnitude and frequency increase (Cullen, et al.2001, Hsieh 

& Turner, 2001). The osteogenic response to high 

magnitude loading saturates after a few loading cycles, after 

which additional loading has limited benefits (Karlsson, et 

al. 2008). Thus, high intensity sports such as squash, tennis, 

soccer, ice hockey, badminton, volleyball and weight-lifting 

are most effective when performed periodically, at different 

times during the week, if the aim is to improve skeletal 

strength (Karlsson, et al. 2008). Based on the results of these 

studies and the present study, we strongly recommend 

intermittent taekwondo activity to long term will increase 

BMD in women. 

Conclusions 

Long term taekwondo training significantly enhances bone 

health. Therefore, taekwondo activity is strongly 

recommended to improve bone health and prevent 

osteoporosis in women. Further well-designed investigations 

of the relationship between taekwondo activity and bone 

health across weights are warranted. 
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