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The purpose of this study was to find out the physical activity levels of females studying at university 
and to examine the relation between their physical activity levels and bone mineral densities. 63 female 
students who study at Nigde University participated in the study. 32 of them have low physical activity 
levels while 31 of them have high physical activity levels. In the study, a short form of International 
Physical Activity Questionnaire was used to determine the physical activity levels of the individuals. T-
test in independent groups was used to find out the difference between the groups. The relation 
between bone mineral densities, body composition and physical activity levels was determined by 
Pearson correlation test. According to the data obtained in the study, a significant difference was found 
between the fatless body mass, physical activity levels, BMD, t-scores and z-scores of the participants 
while no significant difference was found in BMI, body fat rate and body fat mass values. In terms of 
physical activity levels, it was found out that there is a relation between those with high physical 
activity levels and BMD, t-scores, z-scores, and also a relation between those with low physical activity 
levels and fatless body mass. The results of the study have revealed that females with high physical 
activity levels also have high bone mineral densities, showing a direct proportion between physical 
activity level and bone mineral density. 
 
Key words: Physical activity, bone mineral densities, body fat mass, body fat rate. 

 
 
INTRODUCTION 

 
Physical activity enables people to live healthier and to 
feel themselves physically and psychologically better. 
Physical activity is the main factor to be healthy. Regular 
and moderate physical activity increases bone density 
and enables the growth of skeleton muscles in later 
years. Lack of regular and enough physical activity is a 
significant problem in many countries. Therefore, 
increasing the active life style is an important component 
of national and international public health propositions. 
According to the  American  College  of  Sports  Medicine  
 
 
 
Abbreviations: ACSM, American College of Sports Medicine; 
PAQ, International Physical Activity Questionnaire; MET-
minute/week, folds of resting oxygen consumption; BMD, body 
mineral density, g/cm2; t-score, the standard deviation of young 
and healthy individuals form the bmd mean; score of 25/30-year 
old young-adults of the same gender; z-score, the standard 
deviation of individuals of the same gender and age group from 
BMD mean. SPSS, statistical package for social science; BMI, 
body mass index; BFR, body fat rate. 

(ACSM) and the American Dietetic Association, adults 
should do an at least 30-min moderate level activity every 
day or most days (Pate et al., 1995; Driskell et al., 
2005).The results of many researches show that the habit 
of physical activity plays an important role in health 
protection and life quality, but fast technological 
developments cause a decline in physical activity level 
both in daily routine and in workplace (Haskell, 1996; 
Kriska and Caspersen, 1997), which increases the risk of 
catching illnesses such as obesity, coronary heart 
disease, insulin interdependent diabetes, osteoporosis 
and some types of cancer (Baumgartner et al., 2003; 
Chasan-Taber et al., 2002; Kriska and Caspersen, 1997; 
Norman et al., 2001; Singh et al., 2001). Regular physical 
activity also has positive effects on muscle power, joint 
movements, nervous systems and cardiovascular 
respiration (Ignasiak et al., 2009). Therefore, individuals 
are suggested to do moderate or/and intensive activities 
in order to increase their physical activity levels and it is 
emphasized that first individuals’ activity levels must be 
determined to be able  to  make  suggestions  about  their  



4098          Int. J. Phys. Sci. 
 
 
 

Table 1. Age, height and weight values of the female participants. 
 

Variable 
Group 1 (Low physical activity level) (n=32)  Group 2 (High physical activity level) (n=31) 

Mean SD  Mean SD 

Age (year) 20.78 1.81  21.48 1.55 
Height (cm) 158.16 6.90  164.35 4,57 
Weight (kg) 58.297 6.93  55.678 10.710 

 
 
 
physical activity levels (Haskell, 1996; Kriska and 
Caspersen, 1997). However, that there are more than 30 
methods in literature for measuring physical activity levels 
appears as a difficulty in comparing the results (Laporte 
et al., 1985). Many researchers prefer to use 
questionnaire because of its feasibility and cost, and 
many questionnaires are used for this purpose (Kreska 
and Caspersen, 1997). International Physical Activity 
Questionnaire (IPAQ), whose validity and reliability 
studies are done by Öztürk (2005) through university 
students in Turkey, is one of those questionnaires. 
Physical activity, which decreases with aging, is an 
important factor which affects both bone mass growth in 
teenagers and natural bone mass loss in adults. To stop 
this decline requires a lifelong effort to increase physical 
activity level as from childhood and adolescence (Okut, 
2008). Bone mineral intensity is the most important sign 
of bone mass and the prospective changes in it. There is 
a relation of a high percentage between bone mineral 
intensity and bone resistance. Similarly, top bone mass is 
also an important factor in understanding the bone mass 
in later years and in showing the sensitivity and 
resistance to the risk of bone fracture. Top bone mass is 
the highest level of bone mass gained during normal 
growth period. In other words, it shows the maximum 
amount of bone that an individual gains before the bone 
loss process begins. Assessing the total amount of body 
bone mineral is the most suitable way to assess the top 
bone mass (Helveci, 2005). Bone mineral density is 
thought to be affected by age, gender, weight, height, 
smoking, alcohol intake, physical activity and especially 
heredity (Tüzün, 2003; Helveci, 2005). 

The purpose of this study is to examine the effect of 
physical activity on bone mineral density and to 
encourage individuals to physical activity for a healthier 
society considering the uses of physical activity. 
 
 
MATERIALS AND METHODS 
 
The purpose of this study is to find out the relation between the 
physical activity levels of females with low and enough levels of 
exercise and their bone mineral densities. The physical activity 
levels of the participants are found out by the International Physical 
Activity Questionnaire (IPAQ). In the study, the short form of the 
questionnaire including the last 7 days is used to assess the 
physical activity level. The calculation of the total score of the short 
form involves the sum of the duration (minutes) and frequency 
(days) of walking, moderate level activity and intensive activity.  

The criterion in assessing all the activities is that every single 
activity is done for at least ten minutes per time. A score of “MET-
minute/week” (folds of resting oxygen consumption) is obtained by 
multiplying minute, day and MET values. Physical activity levels are 
classified as physically inactive (<600 MET-min/week), low physical 
activity level (600-3000 MET min/week) and enough physical 
activity level (<3000 MET min/week) which is considered to be good 
for health (Craig, 2003; Öztürk, 2005). Every single participant is 
first informed about the study and a written approval is taken from 
each one of them. Body mass index, body fat rate, fatless body 
mass and body fat mass of the participants with low and enough 
physical activity levels are measured by Tanita electronic bio-
impedance and their bone mineral densities are measured from the 
left femur at shoulder level using a dual energy X-ray absorbiometry 
(DEXA) bone scanner of Stratos brand. The participants’ heights 
are measured with a 0.01 cm-acurate height meter. BMD (body 
mineral density, g/cm2), t-score (the standard deviation of young 
and healthy individuals form the BMD mean score of 25/30-year old 
young-adults of the same gender) and z-score (the standard 
deviation of individuals of the same gender and age group from 
BMD mean) of the participants are assessed among themselves 
and are compared with independent variables (weight, age, height, 
etc).The analysis of the data obtained in the study is done with 
SPSS program. T-test in independent groups is used to find out the 
difference between the groups. The significance level was set as 
P<0.05. Pearson correlation test is used to find out the relation 
between bone mineral density and body composition and physical 
activity levels. 
 
 
RESULTS 
 
Table 1 shows a descriptive statistics of the groups’ age, 
height and weight values. In Table 2, the participants’ 
BMI (body mass index), BFR (body fat rate), fatless body, 
fat mass, total body water and physical activity values are 
compared and no statistical significance is found in the 
values of body mass index (t

(61)
= 0.770, P>0.05), body fat 

rate (t
(61)

= 1.117, P>0.05) and fat mass (t
(61)

= 0.504 

P>0.05).A significant difference is found in the 
participants’ fatless body (t

(61)
= 3.381),physical activity 

(t
(61)

= 0.000,P<0.05), BMD neck (t
(63)

= -3.21, P<0.05),t 

score neck (t
(63)

= -2.25, P<0.05) and z score neck (t
(63)

= -

2.44, P<0.05) values. The means of t-values of those with 
high physical activity levels are higher than those of 
participants with low physical activity levels, showing a 
difference in favor of those with high physical activity 
levels. Table 3 shows a moderate and positive 
significance between BMD and physical activity levels, (r 
= 0.394, P<0.05), t-scores and physical activity levels (r =  
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Table 2. The comparison of the participants’ BMI (body mass index), body fat rate (BFR), fatless body, fat mass, total body water and physical 
activity values. 
 

Variable 

Group 1 (Low physical 
activity level) (n=32) 

 Group 2 (High physical 
activity level) (n=31) 

 
Student’s t- test 

Mean SD Mean SD t Sig. 

BMI(kg/m2) 22.18 3.61 21.61 2.10 0.770 0.444 
BFR % 24.97 7.30 23.17 5.21 1.117 0.268 
Fatless body (kg) 41.12 4.56 44.67 3.71 3.381 0.001* 
Fat mass (kg) 14.57 6.87 13.82 4.62 0.504 0.616 
Physical activity (MET-min/week) 1394.17 1837.34 4576.82 2260.80 -6.001 0.000* 
BMD neck 0 .932 0.137 1.07 0.201 -3.21 0.002* 
t-Skor neck 0.964 1.048 2.052 1.790 -2.25 0.030* 
Z-Skor neck 1.00 1.30 1.94 1.68 -2.44 0.017* 
 
 
 

Table 3. Correlation between the left femur bone mineral density values of females with high physical activity levels and their physical features 
and physical activity levels. 
  

Variable  
Physical 
activity 

Height Weight 
BMI 

(kg/m
2)
 

Body fat 
rate% 

Fatless body 
(kg) 

Fat mass 
(kg) 

BMD(g/cm2 ) 
Correlation 0.394* 0.023 -0.135 -0.125 0.014 -0.143 -0.001 
Significance 0.028 902 0.470 0.505 0.942 0.443 0.995 
N 31 31 31 31 31 31 31 

 

T-score 
Correlation 0.347* -0.030 -0.175 -0.141 0.036 -0.218 -0.004 
Significance 0.89 0.887 0.402 0.502 0.863 0.295 0.986 
N 31 25 25 25 25 25 25 

 

z-score 
Correlation 0.408* 0.037 -0.167 -0.161 0.006 -0.187 -0.018 
Significance 0.023 0.946 0.368 0.386 0.973 0.313 0.921 
N 31 31 31 31 31 31 31 

 

*Correlation is significant at the P<0.05. 
 
 
 
0.347, P<0.05), z-scores and physical activity levels (r = 
0.408, P<0.05) while there is no significant relation at 
P<0.05 level among the other values.Table 4 shows a 
negative and moderate level of difference between T-
score and body fat rate (r = -0.235, P<0.05) and between 
t-score and fatless body mass (r = -0.488, P<0.05) while 
there is no significant relation at P<0.05 level among the 
other variables. 
 
 
DISCUSSION 
 
In the study, no significant difference is found between 
the BMI, body fat rate and fat mass values of the groups. 
It is seen that there is a significant difference between the 
physical activity levels and fatless body mass of the 
groups (P<0.05). Hallal et al. (2003) did not find a relation 
between the physical inactivity and BMI either. Physical 
activity is important in preventing from putting on weight 
but it is not proven to be effective in losing weight alone. 

Physical activity is only one of the factors in weight 
control such as genetic and behaviorist factors. In 
addition to this, physical activity enables metabolic 
adaptations without decrease in measurable body weight, 
which protects health (Raustorp et al., 2004). In a study 
conducted by Düzgün (2002), no significant difference 
was found between age groups when the students’ body 
fat rates are compared according to age (P>0.05). In the 
studies conducted by Fu and Hao (2002), Mota et al. 
(2002), Rogol et al. (2002) and Tahara et al. (2002), it is 
stated that fat rates of females increase with age and that 
fat mass increases as fatless body mass increases. 
Regular physical activity by adults causes an increase in 
fatless body weight and a decrease in fatty tissue. That is 
why there is not much change in body weight at the early 
stage of training program. Fatless body weight stabilizes 
and weight loss becomes faster after about 3 months 
(Kokino et al., 2006).That the BMI, body fat rate and fat 
mass values are statistically not significant is thought to 
arise from the fact that Turkish society’s  diet  consists  of  
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Table 4. Correlation between the left femur bone mineral density values of females with low physical activity levels and their physical features and 
physical activity levels. 
 

Variable  
Physical 
activity 

Height Weight 
BMI 

(kg/m
2
) 

Body fat 
rate% 

Fatless body 
(kg) 

Fat mass 
(kg) 

BMD (g/cm2 ) 
Correlation -0.089 -0.322 -0.290 -0.116 -0.190 -0.144 -0.199 
Significance 0.647 0.082 0.120 0.540 0.314 0.446 0.292 
N 29 30 0.030 30 30 30 30 

 

T-score 
Correlation -0.052 0.145 0.161 -0.235 -0.320* -0.488* -0.306 
Significance 0.849 0.579 0.538 0.364 0.211 0.047 0.232 
N 16 17 17 17 17 17 17 

 

z-score 
Correlation -0.093 -0.160 -0.251 -0.107 -0.113 -0.160 -0.111 
Significance 0.632 0.399 0.181 0.573 0.551 0.400 0.559 
N 29 30 30 30 30 30 30 

 

*Correlation is significant at the P <0.05 
 
 
 
natural food and that Turkish society make less use of 
facilities which restrains activity. 

Considering the bone mineral densities of females with 
both high and low physical activity levels, a statistically 
significant difference between females with high physical 
activity levels and those with low physical activity levels in 
terms of BMD neck, T score neck and Z score neck 
values is found. There is a relation between BMD and 
physical activity level, t-score and physical activity level, 
and z-score and physical activity level of females with 
high physical activity levels. It is found that females with 
high activity levels have higher bone values. In several 
studies, it is stated that the bone masses of people who 
actively do sports are higher but their body fat rates are 
lower (Nichols et al., 1995; Dana et al., 2001; Viola et al., 
2004; Risser et al., 1990; Lee et al., 1995; Calbet et al., 
1999; Alfredson et al., 1997; Fehling et al., 1995). In 
addition, it is seen that intensity of physical activities is a 
significant factor affecting the bone mineral densities. 
Bozkurt (2010) has found that people doing wrestling 
have higher bone mineral densities than those who do 
judo, running and taekwondo, which shows a direct 
proportion between physical activity level and bone 
mineral density.  

Witzke et al. (1999) found a close relation between total 
fatless body weight and bone mineral density in their 
study. It is stated that the fatless body weight and leg 
strength of females of juvenile age have positive effect on 
bone mineral density and that muscle mass during 
growth plays an important role in this effect. Henderson 
et al. (1995) state that the body weight and muscle power 
of 18-year-old females is the most evident determinants 
of bone mass. Similarly, Young et al. (1994) stated that 
having low body weight till the age of twenty decreases 
top bone density and therefore weight has an important 
effect on bone mineral density in declining years. 
Nonetheless, it is known that the intensity of the activity 

also affects these values. Cassel et al. (1996) have found 
that the bone mineral densities of female gymnasts are 
higher than those of swimmer and sedentary females. It 
is stated that gymnastics has an important effect on bone 
mineral density because of its explosive and forcible 
power on bones. Davison et al. (2008) noted in their 
study that hard and intensive physical activities have 
stimulating effects on bones. Baker et al. (2006) stated in 
their study that physical activity is more effective on 
females who have matured  earlier.  In  conclusion,  when 
considered according to physical activity levels, no 
significant difference is found in body fat rate, body mass 
index and fat mass while there is a significant difference 
in bone mineral densities. 
 
 
RECOMMENDATIONS 
 
Based on the conclusions of this study, similar studies 
can be conducted to find out the relation between BMD 
and different age groups, different intensity levels of 
various activities, different gender, etc. 
 
 
REFERENCES 
 
Alfredson H, Nordstrom P , Lorentzon R (1997). Aerobic workout and 

bone mass in females. Scand. J. Med. Sci. Sports, 7(6): 336-341. 
Baker B, Birch L, Trost S , Davison K (2007). Advanced pubertal status 

at age 11 and lower physical activity in adolescent girls. J. Pediatr., 
151: 488-493. 

Baumgartner T, Jackson A, Mahar M, Rowe D (2003). Measurement for 
Evaluation in Physical Education and Exercise Science. Boston: 
McGraw Hill. pp. 7th ed. 

Bozkurt I (2010). Effects of exercises on bone mineral density of 
proximal femour region among athletes of different branches. Int. J. 
Phys. Sci., 5(17): 2705-2714. 

Chasan-Taber L, Erickson J, McBridge J, Nasca P, Chasan-Taber S , 
Freedson P (2002). Reproducibility of a self administered lifetime 
physical activity questionnaire among female college alumnae. Am. J. 
Epid., 155(3): 282-289. 



 
 
 
 
Calbet J, Diaz Herrera P, Rodriguez L (1999). High bone mineral 

density in male elite professional volleyball players. Osteoporos. Int., 
10(6): 468-474. 

Cassel C, Benedict M , Specker B (1996). Bone mineral density in elite 
7 to 9 year old female gymnasts and swimmers. Med. Sci. Sports  
Exer.,  28(10): 1243-1246. 

Craig C, Marshall A, Sjostrom M, Bauman A, Booth M and Ainsworth B 
(2003). International physical activity questionnaire: 12-country 
reliability and validity. 35: 1381-1395. 

Dana L, Amy L, Debra B, Gunnar P (2001). Weight-bearing exercise 
and markers of bone turnover in female athletes. J. Appl. Physiol., 
90(2): 565-570. 

Davison K, Markey C, Birch L (2003). A longitudinal examination of 
patterns in girls’ weight concerns and body dissatisfaction from ages 
5 to 9 years old. Int. J. Eat. Disord., 33: 320-332.  

Driskell J, Kim Y, Goebel K (2005). Few differences found in the typical 
eating and physical activity habits of lower-level and upper-level 
university students. J. Am. Diet. Assoc., 105: 798-801. 

Düzgün Đ (2002). The comparison of physical fitness levels of adol. who 
regularly do sports and those who don’t regularly do sports, Master 
Thesis.  

Fehling P, Alekel L, Clasey J, Rector A, Stillman R (1995). A 
comparison of bone mineral densities among female athletes in 
impact loading and active loading sports. Bone, 17(3): 205-210. 

Fu F, Hao X (2002). Physical development and lifestyle of Hong Kong 
secondary school students. Pre. Med., 35: 499-505. 

Hallal P, Victora C, Wells J, Lima R (2003). Physical inactivity: 
preval.and associat. variables in Brazilian adults. Med. Sci. Sports 
Exer., 35: 1894-1900. 

Haskell W (1996). Physical activity, sport, and health: toward the next 
century. Res. Quar. Exer. Sport, 67(3): 37-47. 

Helveci G (2005). The effect of volleyball on bone mineral density and 
body compos. of young females. Abant Đzzet Baysal Univers. Institute 
of Health Science Master Thesis in Sport Sci.Bolu.  

Hendersson K, Price R, Cole J, Gutteridge D , Bhagat C (1995). Bone 
density in young women in associate. with body weight and muscle 
strength but not dietary intakes. J. Bone Miner. Res., 10: 384-392.  

Ignasiak Z, Skrzek A , Dabrowska G (2009). Bone mineral density and 
body composition of senior female students of the University of the 
Third Age in view of their diverse physical activity. Hum. Mov., 10(2): 
109-115. 

Kokino S, Özdemir F, Zateri C (2006). Obesity and methods of physical 
type, Balkan. Med. J., 23(1): 47-54. 

Kriska A and Caspersen C (1997). A collection of physical activity 
question. for health-related research. Med. Sci. Sports Exer., 29(6): 
1-205. 

Laporte R, Montoye H , Caspersen C (1985). Assessment of physical 
activity in epidemiologic research; problems and prospects, Pub. 
Health Rep., 100: 131-146. 

Lee E, Long K, Risser W, Pondexter W , Goldzieher J (1995). Variations 
in bone status of contra lateral and regional sites in young athletic 
women. Med. Sci. Sports Exer., 27(10): 1354-1361. 

Mota J, Guerra S, Leandro C, Pinto A, Riberio J ,Duarte J (2002). 
Association of maturation, sex and body fat in cardiorespiratory 
fitness. Am. J. Human Biol., 14: 707-712. 

Norman A, Belleco R, Bergstorm A , Wolk A (2001). Validity and 
reproducibility of self-reported total physical activity - differences by 
relative weight. Int. J. Obesity, 25: 682-688. 

 
 
 
 
 
 
 
 
 
 
 
 

Iri        4101 
 
 
 
Nichols D, Sanborn C, Bonnick S, Gench B , Dimarco N (1995).  

Relationship of regional body composition to bone mineral density in 
college females. Med. Sci. Sports Exer., 27(2): 178-182. 

Okut G (2008).  Assessment of the bone mineral density with 
quantitative ultrasound method in 11-13 year old girls who participate 
in different sports. Hacettepe Univers. Inst. Health Sci. Master Thesis 
Sport Sci. Technol. Ankara. 

Öztürk M (2005). The determination of the validity and reliability of 
international physical activity questionnaire and physical activity 
levels of university students. Hacettepe University, Institute of Health 
Science Master Thesis, Ankara. 

Pate R, Pratt M, Blair S, Haskell W, Macera C , Bouchard C (1995).  
Physical activity and public health. A recommendation from the 
Centers for Disease Control and Prevention and the Am. Col. Sports 
Med. JAMA., 273: 402-407. 

Raustorp A, Pangrazi R, Stahle A (2004). Physical activity level and 
body mass index among schoolchildren in south-eastern Sweden. 
Acta Paediatr., 93: 400-404. 

Risser W, Lee E, Leblanc A, Poindexter H, Risser J , Schneider V 
(1990). Bone density in eumenorrheic female college athletes. Med. 
Sci. Sports Exer., 22(5): 570-574. 

Rogol A, Roemmich J, Clark P (2002). Growth at puberty. J. Adol. 
Health, 31: 192-200. 

Singh N, Fraser G, Knutsen S, Lindsted K , Bennett H (2001). Validity of 
a physical activity questionnaire among African-American seventh-
day Adventists. Med. Sci. Sports Exer., 33(3): 468-475. 

Tahara Y, Moji K, Aogiyagi K, Nishizawa S, Yukawa K, Tsunawake N, 
Muraki S , Mascie-Taylor C (2002). Age-related pattern of body 
density and body composition in Japanese males and females, 11 
and 18 years of age. Am. J. Human Biol., 14: 327-337. 

Tüzün F (2003). Overview of osteoporosis. Osteoporosis and bone 
quality, bone and joint decade.  Tüzün, F. (ed). 1-12, Istanbul. 

Viola A, Morrill J, Lail A, McLaughlin K, Otto R , Wygand J (2004). The 
effect of competitive sport specific activity participation on bone 
mineral density and muscular strength. Med. Sci. Sports Exer., 36(5): 
155. 

Young N, Formica C, Szmukler G , Seeman E (1994). Bone density at 
weight- bearing and nonweight-bearing sites in ballet dancers: the 
effects of exercise. Hypogonadism and Body Weight. J. Clin. 
Endocrinol. Metab., 78: 449-454. 

Witzke K, Snow C (1999). Lean body mass and leg power best predict 
bone mineral density in adolescent girls. Med. Sci. Sports Exer., 
31(11): 1558.  

 


