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hysical activity, body composition, nutrition, genetics, hormonal sta-
tus, muscle strength, oral contraceptives play major roles in the atta-
inment of peak bone mass.1-3 These factors except genetics can also

decrease or increase peak bone mass during middle or old age. Regular we-
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AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  The aim of this study was; to exa mi ne bo ne mi ne ral den sity (BMD), body
com po si ti on, musc le strength and ea ting be ha vi or of pro fes si o nal Tur kish fe ma le folk dan cers. 
MMaa  ttee  rrii  aallss  aanndd  MMeett  hhooddss::  Twenty he althy (me an age=35.55 ± 2.66 ye ar) pro fes si o nal Tur kish fe ma -
le folk lo re dan cers we re vo lun ta rily par ti ci pa ted in this study. BMD from lum bar spi ne (L1-L4, du -
al energy x-ray ab sorp ti o me ter), he ight, body we ight, back ex ten sor-leg musc le and hand grip
strength (dyna mo me ter), body com po si ti on (bi o e lec tri cal im pe dan ce analy ze), di e tary in ta ke we re
as ses sed. Age at me narc he, to tal ye ar of dan cing, mens tru al cycles and ho urs of tra i ning per we ek we -
re as ked. The re we re no prob lems in the ir mens tru al cycles. RRee  ssuullttss::  A sig ni fi cant cor re la ti on was fo -
und bet we en BMD and body fat we ight (r= -0.514, p< 0.05), le an body we ight (r= 0.514, p< 0.01), back
ex ten sor musc le strength (r= 0.446, p< 0.01), ho urs of tra i ning per we ek (r= 0.537, p< 0.05), he ight
(r= 0.562, p< 0.05), energy (r= 0.471, p< 0.05) and pro te in (r= 0.447, p< 0.05). CCoonncc  lluu  ssii  oonn::  Tra i ning
ho urs, fat we ight, le an body we ight, he ight, back ex ten sor musc le strength, energy and pro te in af-
fect the le vel of and chan ges on BMD in fe ma le folk dan cers. The se re sults may be du e to Tur kish
folk lo ric dan ce styles.
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ÖÖZZEETT  AAmmaaçç::  Bu ça lış ma nın ama cı, pro fes yo nel Türk ba yan halk dans çı la rı nın ke mik mi ne ral yo -
ğun lu ğu (KMY), vü cut kom po zis yo nu, kas kuv ve ti ve ye me alış kan lık la rı nı de ğer len dir mek ti.  
GGee  rreeçç  vvee  YYöönn  tteemm  lleerr:: Bu ça lış ma ya 20 sağ lık lı (or ta la ma yaş: 35.55 ± 2.66 yıl) pro fes yo nel Türk ba -
yan halk dans çı sı gö nül lü ka tıl mış tır. Lum bar ver teb ra dan (L1-L4, du al energy x-ray ab sorb si yo met -
re) KMY, boy uzun lu ğu, vü cut ağır lı ğı, sırt eks tan sör- ba cak kas ve el kav ra ma kuv ve ti
(di na mo met re), vü cut kom po zis yon ana li zi (bi o e lek trik sel em pe dans ana li zi) ve bes len me de ğer len -
di ril miş tir. Me narj ya şı, to tal dans yı lı, mens tru al sik lus la rı ve haf ta lık ça lış ma sa at le ri sor gu lan -
mış tır. Mens trü el sik lus la rın da prob lem yok tur. BBuull  gguu  llaarr:: KMY ile vü cut yağ ağır lı ğı, (r= -0.514, p<
0.05), yağ sız vü cut ağır lı ğı (r= 0.514, p< 0.01), sırt eks tan sör kas kuv ve ti (r= 0.446, p< 0.01), haf ta -
lık ça lış ma sa a ti (r= 0.537, p< 0.05), boy uzun lu ğu (r= 0.562, p< 0.05), ener ji (r= 0.471, p< 0.05) ve
pro te in (r= 0.447, p< 0.05) ara sın da an lam lı iliş ki bu lun muş tur. SSoo  nnuuçç::  Ça lış ma sa at le ri, yağ ağır lı -
ğı, yağ sız vü cut ağır lı ğı, boy uzun lu ğu, sırt eks tan sör kas kuv ve ti, ener ji ve pro te in ba yan halk dans -
çı la rın da KMY’da ki de ği şik lik le ri ve se vi ye si ni et ki le mek te dir. Bu so nuç lar Türk halk dans stil le ri ne
bağ lı ola bi lir.
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ight be a ring exer ci ses du ring growth en han ces pe -
ak bo ne mass.2-4 In cre a sing bo ne mass du ring and
im me di a tely fol lo wing growth may pro ve to be an
im por tant pre ven ti on stra tegy for os te o po ro sis.5 On
the ot her hand the re is a lon gi tu di nal study in dan -
cers sho wed that ame norr he ic dan cers ha ve a sig-
ni fi cantly lo wer bo ne mi ne ral den sity (BMD) when
com pa red with nor mal con trols.6 Many fac tors in
da ily li fe af fect BMD.

Body com po si ti on and im pact of exer ci se on
bo ne he alth as sess ment has re ce i ved a gre at de al of
in te rest es pe ci ally in the are a of sports sci en ce in
la test ye ars.7-10

On the ot her hand eva lu a ti on of body com po -
si ti on is still a con tro ver si al is su e and the re are va -
ri o us tech ni qu es for this pur po se in the li te ra tu re.
At the sa me ti me the re is a cross sec ti o nal study
which has re por ted that ae ro bic tra i ning do es not
al ter the den sity and com po si ti on of fat fre e mass
(FFM).11

Re cently it has be en pro po sed that musc le
strength is the most im por tant of the se fac tors be ca -
u se vo lun tary musc le for ces pla ce gre a ter lo ads on
the ske le ton than the gra vi ta ti o nal for ces as so ci a ted
with body we ight.12 A lon gi tu di nal study in di ca tes
that strength tra i ning and high lo ad in ten sity en du -
ran ce tra i ning in cre a se bo ne den sity.1 

Tur kish folk dan ce li ke ot her types of dan ced-
ba sed exer ci ses, in vol ves a high deg re e of leg, back
and hand ac ti vity and is a comp lex dan ce style in-
c lu ding bal let, mo dern dan ce styles, spor ti ve mo -
ve ments and spe ci al fi gu res be long to Tur kish
his tory.13. Dan cers par ti ci pa ted in to the in ter na ti -
o nal com pe ti ti ons and al so show the ir dan ce in dif-
fe rent ci ti es in Tur key and dif fe rent co un tri es in all
over the world. 

The pur po se of this study was to exa mi ne the
ef fects of dan ce tra i ning on bo ne mi ne ral den sity,
body com po si ti on, di e tary in ta ke and musc le
strength of Tur kish pro fes si o nal fe ma le folk lo re
dan cers.

MA TE RI AL AND MET HODS
Twenty pro fes si o nal he althy fe ma le folk lo re dan -
cers we re par ti ci pa ted vo lun ta rily in this study.

Me narc he age (13.50 ± 0.94 yıl), to tal ye ar of dan -
ce (16.65 ± 2.92 yıl), mens tru al cycles (26.2 ± 2.02
gün) and ho urs of dan cing per we ek we re as ked to
the dan cers.2,6 The re we re no prob lems in the ir
mens tru al cycles ac cor ding to the ir res pon se. Wo -
men who we re preg nant, lac ta ting or ta king oral
con tra cep ti ves we re exc lu ded from the study. In-
for ma ti on of the eva lu a ti on pro ce du re was gi ven to
the dan cers pri or tes ting.

BMD-DXA

Du al energy x-ray ab sorp ti o metry (DXA) (Ho lo gic
QDR-4500A) was used to me a su re BMD from lum-
bar spi ne (L1-L4). Test scans for each sub ject we re
per for med and analy zed by the sa me tech ni ci an.
Scan ning ins truc ti ons and pro ce du res we re stan-
dar di zed for all sub jects. Sub jects we re we a ring no
me tal when the scan was do ne. 

ANT HRO PO METRY

We ight was de ter mi ned using an elec tro nic sca le
(TA Nİ TA- TNT-HD 318) to the ne a rest 0.1kg. He -
ight was me a su red using a wall mo un ted sta di o me -
ter with sub jects light clot hing and wit ho ut sho es
to the ne a rest 0.5 cm. Body mass in dex (BMI) was
cal cu la ted using the for mu la BMI=we ight (kg)/he -
ight² (m²). Wa ist and hip cir cum fe ren ces we re me -
a su red to a pre ci si on of 0.5cm. using a plas tic ta pe
me a su re.

BODY COM PO SI TI ON

In re cent ye ars bi o e lec tri cal im pe dan ce analy zer
(BI A) (Body stat 1500- Body stat Ltd Bri tish Is les)
has des cri bed as a simp le and easy met hod used to
eva lu a te fat fre e mass (FFM) and fat mass in lar ge
epi de mi o lo gi cal stu di es.14,15 Be ca u se of its low cost,
easy and ra pi dity of use one of the gre a test po ten -
ti al uses of BI A is in stu di es of lar ge po pu la ti ons.
BI A rep re sents a subs tan ti al im pro ve ment in the
epi de mi o lo gi cal met hod to me a su re body com po si -
ti on.14,16

De ter mi na ti on of body re sis tan ce was ma de
using a stan dard fo ur sur fa ce elec tro de BI A (Body-
stat 1500) on the right si de of the body af ter 10-15
mi nu tes of su pi ne rest uti li zing stan dar di zed pro-
ce du res.17
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MUS CU LAR STRENGTH

Back ex ten sor and leg iso met ric musc le strength
was me a su red with a back and leg dyna mo me ter
(MED-DYN 100). Hand grip iso met ric strength was
me a su red with a hand held dyna mo me ter (Ja mar-
JM 105). Dyna mo me ters con ver ted the for ce in to
a di gi tal re a do ut in ki log rams. All tests we re re pe -
a ted 3 ti mes. Each of thre e re cor ded tri als con sis -
ting of a 5 se cond con trac ti on was fol lo wed by a 30
se cond res ting pe ri od. The lar gest for ce from the
thre e tri als was re cor ded as the ma xi mal strength.
For tes ting back strength, dan cers we re stand up-
right on the ba se of the dyna mo me ter with the ir
fe et sho ul der-width apart, the ir arms stra ight and
fin gers ex ten ded down ward as far as pos sib le on
the fronts of the ir thighs. The bar was then at tac -
hed to the ir cha in so that it was 1 to 2 inc hes be low
the ir fin ger tips. Then they we re ben ding for ward
slightly and grasp the bar. They we re lift ste a dily;
ke ep legs stra ight and fe et flat on the ba se of the
dyna mo me ter. At the comp le ti on of the test back
ca me to the stra ight po si ti on.

For leg musc le strength sa me po si ti on with
back ex ten sor musc le strength test was ob ta i ned.
Dan cers we re hold cen ter of the bar with both
hands to get her and palms was fa cing to ward the
body. They we re tri ed to stra igh ten the ir legs whi -
le they we re ke e ping the ir back stra ight. 

When me a su ring the grip strength they squ e -
e zed the dyna mo me ter as tightly as pos sib le. The -
ir arm was po si ti o ned at ne arly 45° fle xi on from
sho ul der and 45° fle xi on from el bow. The for ce ex-
er ted was re ad from the di al of the dyna mo me ter
and re cor ded. 

NUT RI TI O NAL AS SESS MENT

The nut ri ti o nal sta tus of sub jects was es ti ma ted by 3
days fo od di e tary in ta kes analy ze.18 Car bohy dra te
(171.86 ± 51.42), pro te in (59.91 ± 16.01), fat (65.24 ±
15.36), cal ci um (578.7 ± 268.8) and energy (1514.25
± 32.47 kcal) we re eva lu a ted from this analy ze.

STA TIS TI CAL ANALY SIS

The sta tis ti cal analy ses of the da ta we re ma de by
SPSS 11.5 prog ram (SPSS for win dows re le a se, Inc.,
Chi ca go, IL). Me ans and stan dard de vi a ti ons we re

used for des crip ti on of the sub ject cha rac te ris tics
and body com po si ti on analy ses of the dan cers. Pe -
ar son cor re la ti on and co ef fi ci ent analy ze was used
to test the re la ti ons. Sta tis ti cal sig ni fi can ce was set
at the p< 0.05 and p< 0.01 le vel.   

RE SULTS
Sub ject cha rac te ris tics we re sum ma ri zed in Tab le
1, body com po si ti on analy sis ob ta i ned from BI A are
pre sen ted in Tab le 2. 

No sta tis ti cally sig ni fi cant cor re la ti on was fo -
und bet we en BMD at the lum bar spi ne and age at
me narc he, to tal body we ight, to tal ye ar of dan cing
and strength of hand grip and leg musc les, BMI,
cal ci um in ta ke, to tal body wa ter, car bohy dra te and
age (p> 0.05) (Tab le 3).

Sta tis ti cally sig ni fi cant cor re la ti ons we re fo -
und bet we en bo ne mi ne ral den sity at the lum bar

Characteristics Mean SD

Age (year) 35.55 2.67

Height (cm) 166.25 4.30

Body Weight (kg) 58.55 4.74

BMI (kg/m2) 21.04 1.80

BMD (g/cm2) 1.0362 0.09

Total year of Dancing 16.65 2.92

Age at menarche (year) 13.50 0.94

Protein (g) 59.91 16.01

Energy (kcal) 1514.25 32.47

Calcium intake (mg) 578.7 268.8

Carbohydrate (g) 171.86 51.42

Fat (g) 65.24 15.36

TABLE 1: Subjects characteristics and dietary 
intake results.

Parameters Mean SD        

Fat % 29.25 3.48

Fat Weight (kg) 17.24 3.15

Lean Body % 70.74 3.48 

Lean Body Weight (kg) 41.34 2.93

Water % 50.65 2.58

Total body water (lt) 29.61 1.8

TABLE 2: Body composition analysis of the dancers.

SD: Standard deviation.
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spi ne and body fat we ight (BFW), le an body we -
ight (LBW), back ex ten sor musc le strength, ho urs
of dan cing per we ek, he ight, energy and pro te in
(p< 0.05, p< 0.01) (Tab le 4).

DIS CUS SI ON
Mec ha ni cal lo a ding cre a tes high pe ak bo ne stra ins
on the ske le ton and this pro vi des the most ef fec ti -
ve sti mu lus for bo ne mi ne ral den sity.19 In ge ne ral
high le vels of physi cal ac ti vity is as so ci a ted with an
in cre a sed bo ne mi ne ral con tent (BMC) and
BMD.19-21 Het land et al re por ted dec re a sed ver teb -
ral BMC that was ne ga ti vely cor re la ted to the we -
ekly dis tan ce run in long dis tan ce run ners.22

Si mi lar fin dings we re re por ted by Ri co et al in cy-
clists.21 

Pru itt and et al. re por ted that BMD was not in-
f lu en ced by eit her high or low in ten sity re sis tan ce

tra i ning.23 In con trast Ker net et al sug ges ted that
ma xi mum lo ad was mo re im por tant than the num-
ber of lo ad cycles for inf lu en cing BMD.24

Ac cor ding to the li te ra tu re in se den tary wo -
men nor mal BMD is 0.9 ± 0.02 g/cm2 and its 1.01
g/cm2 for ages bet we en 22-25 ye ars. In this study
me an BMD va lu e of the dan cers was 1.03 ± 0.09
g/cm2 and the ir me an age was 35.55 ± 2.67 ye ar.
This re sults of BMD show that dan ce tra i ning for a
long pe ri od of ti me can pre vent BMD but it can’t be
sa id that this long term tra i ning can en han ce lum-
bar BMD of dan cers. Alt ho ugh the re was (+) cor re-
la ti on fo und bet we en BMD and energy, pro te in
and ho urs of dan cing per we ek, this (+) cor re la ti on
co uldn’t be eno ugh to en han ce BMD.

BMD, BODY COM PO SI TI ON AND NUT RI TI O NAL STA TUS

A po si ti ve re la ti ons hip has be en ob ser ved bet we en
body we ight (BW) and BMD in se ve ral stu di es and
BMD can be inf lu en ced by age and body com po si -
ti on at the sa me ti me.25,26 In the study of Re id et al,
the re was no sig ni fi cant cor re la ti on fo und (r= 0.21)
bet we en body we ight and fe mo ral neck BMD in
ath le tes.26 but no cor re la ti on fo und bet we en fat
mass and to tal body BMD, L2-L4 BMD and fe mo ral
neck BMD. The re was no cor re la ti on fo und bet -
we en body we ight and lum bar BMD in our study.
But the re was a po si ti ve cor re la ti on bet we en BFW
and BMD, a ne ga ti ve cor re la ti on bet we en LBW
and BMD. The se re sults show that the re la ti ons hip
bet we en BW and BMD and bet we en BFW and
BMD are not al ways sta tis ti cally sig ni fi cant. Mad-
sen et al we re fo und LBW to be a bet ter pre dic tor
of BMD than BFW.25

BMD me a su re ments from dif fe rent si tes of
body such as fe mo ral neck may show dif fe rent re-
sults. Fe mo ral neck rat her than the lum bar spi ne is
the si te that be ne fits most from the we ight be a ring
na tu re of dan ce tra i ning. Fe mo ral neck may be pro-
tec ted from dec re a ses in BMD by be ing the ma jor
we ight be a ring si te. 

BMD AND MUSC LE STRENGTH

Wol man et al fo und that eli te fe ma le run ners has
sig ni fi cantly hig her mid-shaft fe mur BMD than did
ro wers, dan cers and se den tary con trols. Be ca u se

Parameters BMD (r)

Age at menarche (year) -0.216

Total body weight (kg) 0.046

Total year of dancing 0.147

Hand grip strength (Nw) 0.225 

Leg muscle strength (Nw) -0.025

BMI (kg/m2) -0.309

Calcium intake (mg) 0.225

Total body water (lt) 0.272

Carbohydrate (g) 0.313

Age (years) 0.434

TABLE 3: Correlation results between BMD and 
other analyses.

p> 0.05, BMI: Body Mass Index.

Parameters BMD (r)

Body fat weight (kg) -0.514 *

Lean body weight (kg) 0.514 *

Back extensor muscle strength (Nw) 0.446 *

Hours of dancing per week 0.537 **

Height (cm) 0.562 **

Energy (kcal) 0.471**

Protein (g) 0.447**

TABLE 4: Correlation results between BMD and 
other analyses.

*p< 0.01, **p< 0.05.
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the dan cers spent most of the ir work ti me in mo ve-
ments in vol ving co or di na ti on, ba lan ce and fle xi bi -
lity with less than 10% in vol ving jump.27

Ske le tal tis su e res pon se to exer ci se de pends on
se ve ral fac tors such as du ra ti on, in ten sity and type
of exer ci se.8 The op ti mal du ra ti on of exer ci se is un-
k nown but 30-60 min we ight be a ring exer ci se, 2-3
ti mes per we ek can be suf fi ci ent to ma in ta in as in-
cre a se bo ne mass ac cor ding to the li te ra tu re.19,28 Fe-
ma le fo ot ball pla yers ha ve be en shown to ha ve
in cre a sed lum bar spi ne and fe mo ral neck bo ne
mass.19,29 For examp le He i no nen and co-wor kers
re por ted that the bo ne mass ga i ned af ter 18 months
of su per vi sed high im pact tra i ning in pre me no pa -
u sal wo men (35-45 ye ar of age) can be ma in ta i ned,
or even en han ced in so me re gi ons, just by at ten -
ding “a ero bi c” and “ste p” clas ses of 60 min du ra ti -
on twi ce a we ek du ring the fol lo wing 8 months.28

Be verly et al re por ted %5 in cre a se in dis tal ra-
di us af ter 6 we ek of tra i ning using ma xi mum iso-
met ric con trac ti on.29 In a 12 month study by
Nel son et al lum bar BMD was in cre a sed by 1% af -
ter tra i ning at 80% 1RM.30 Si mi lar re sults we re al -
so re por ted in study of Ta af fe et al31 In con trast,
stu di es using low to mo de ra te mus cu lar en du ran ce
type ac ti vi ti es such as wal king and ae ro bic dan ce
prog rams ha ve typi cally re por ted no chan ges or de-
c re a sed va lu es for lum bar BMD.32,33

Lum bar BMD was cor re la ted with back musc -
le ex ten sor strength in this study and this re sult
may be du e to the in cre a se in back strength may
pro du ce chan ges to the lum bar BMD be ca u se in-
cre a sed stress must pla ced on the musc les that are
at tac hed at this si te.

It has be en ac cep ted that we ight be a ring forms
of vi go ro us exer ci se are as so ci a ted with gre a ter le -
vels of BMD.34

The physi o lo gi cal mec ha nisms in vol ved in the
res pon se of bo ne cells to mec ha ni cal stress are still
unc le ar. A pos sib le exp la na ti on may be that os te -
ocy tes ac ting as mec ha no re cep tors res pond and re-
le a se che mi cal fac tor ca pab le to pro mo ting
os te ob last pro li fe ra ti on at the lo cal bo ne si te.1

Ad di ti o nally we co uldn’t as sess but en vi ron -
men tal fac tors li ke pre vi o us physi cal ac ti vity as a
child, hor mo nal ho me os ta sis and ge ne tics all may
play a ro le on BMD.

In conc lu si on long term dan ce tra i ning ap pe -
ars to ha ve a be ne fi ci al ef fect on bo ne mass.   

Alt ho ugh Tur kish folk dan ce style in vol ves a
high deg re e of leg, back and hand ac ti vity the re
was no cor re la ti on fo und bet we en hand grip-leg
musc le strength and BMD ex cept back ex ten sor
strength. The se re sults sug ges ting musc le strength
alo ne is not en ti rely res pon sib le for the in cre a sed
BMD in dan cers. Ho urs of tra i ning per we ek, BFW,
LBW, he ight and back ex ten sor musc le strength,
energy and pro te in af fect the le vel of and chan ges
in BMD in Tur kish fe ma le folk dan cers. Alt ho ugh
to tal ye ar of dan cing of the dan cers was very long,
this study co uld not sug gest that long term dan ce
tra i ning has a det ri men tal ef fect on BMD at the
lum bar spi ne.

Our re sults do not sup port a ma jor ro le for cur-
rent cal ci um in ta ke in de ter mi ning BMD in Tur k-
ish fe ma le folk dan cers. But energy ob ta i ned from
di e tary in ta ke pla ce a very im por tant ro le for the
per for man ce of the se dan cers. Alt ho ugh we did not
inc lu de the dan cers who we re using oral con tra -
cep ti ve pills or ha ve prob lems in the ir mens tru al
cycles, the se fac tors can al so af fect BMD con tent of
the dan cers. We ho pe that this study will be a light
for new re se arc hes in folk lo ric dan ces.
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