
steoporosis is a metabolic bone disorder characterized by low bo-
ne mass and micro architectural deterioration with a subsequent
increase in bone fragility and susceptibility to fracture.1,2 Preven-

tion of the fractures is the only way to reduce osteoporosis-related health
expenditures. Since, osteoporosis is a long term event; there is a mandatory
need to figure out affecting factors to take precautions.
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Body Mass Index Seems the Most Effective Factor
on Bone Mineral Density Comparing

Postmenopausal Time, Age or Reproductive
Factors in Healthy Postmenopausal Women

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  The aim of this study is to de ter mi ne risk fac tors on bo ne mi ne ral den sity
(BMD) in he althy post me no pa u sal Tur kish wo men. We tar ge ted to un ders tand in di ca ti ons of me a -
su ring BMD in post me no pa u sal wo men and we tri ed to cho o se spe ci fic risk gro ups of them.  So, we
plan ned to pre vent un ne ces sary BMD scan ning. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss:: A to tal of 260 post me no pa u -
sal wo men who vi si ted our me no pa u se cli nic we re inc lu ded in this study. BMDs we re de ter mi ned by
du al energy X-ray ab sorp ti o metry (DXA) at the lum bar spi ne and fe mur in all par ti ci pants. We com-
pa red age, age at me no pa u se, post me no pa u sal ti me, and num ber of preg nancy as risk fac tors. RRee  ssuullttss::
Me an age, age at me no pa u se, and du ra ti on sin ce me no pa u se was 48.0 ± 4.3 and 45.4 ± 4.4 ye ars, 31.9
± 32.4 months res pec ti vely. Me an body mass in dex (BMI) of pa ti ents was 28.5±4.5. BMD of lum bar
spi ne (L2-L4) was 1.10 ± 0.16 g/cm2 and fe mur was 0.93 ± 0.12 g/cm2. Me an pa rity was 3.6 ± 1.9. BMD
was cor re la ted to BMI po si ti vely. A ne ga ti ve cor re la ti on bet we en BMD and pa rity was fo und sig ni fi -
cantly. CCoonncc  lluu  ssii  oonn::  This study re ve a led us that BMI and pa rity are im por tant fac tors on BMD rat her
than age or ti me af ter me no pa u se in post me no pa u sal wo men in Tur key. 

KKeeyy  WWoorrddss::  Os te o po ro sis; os te o po ro sis, post me no pa u sal; post me no pa u se    

ÖÖZZEETT  AAmmaaçç::  Ça lış ma nın ama cı, me no poz son ra sı ke mik mi ne ral yoğunluğu (KMY) üze rin de ki risk
fak tör le ri ni Türk ka dın la rın da sap ta mak tır. Biz sağ lık lı post me no po zal ka dın lar da KMY’yi ölç me en -
di kas yon la rı nı an la ma yı he def le dik ve spe si fik risk grup la rı nı seç me ye ça lış tık. Böy le ce ge rek siz
KMY öl çü mü nün ön le ne bi le ce ği ni plan la dık. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  Me no poz kli ni ği mi ze baş vu ran
top lam 260 post me no po zal ka dın ça lış ma gru bu na ka tıl dı. Bü tün ka tı lım cı la rın “Du al energy X-ray
ab sorp ti o metry (DXA)” ile lum bar ve fe mo ral ke mik dan si te le ri sap tan dı. Biz yaş, me no poz ya şı,
post me no po zal sü re ve ge be lik sa yı la rı risk fak tör le ri ola rak kar şı laş tır dık. BBuull  gguu  llaarr::  Or ta la ma yaş,
me no poz ya şı, post me no po zal sü re sı ra sıy la 48.0 ± 4.3 ve 45.4 ± 4.4 yıl, 31.9 ± 32.4 ay dı. Has ta la rın
or ta la ma beden kit le in dek si (BKİ) 28.5 ± 4.5 ve lum bar ve fe mo ral ke mik dan si te si 1.10 ± 0.16 g/cm2

ve 0.93 ± 0.12 g/cm2 idi. Or ta la ma pa ri te 3.6 ± 1.9 idi. KMY, BKİ ile po zi tif ko re le idi. Pa ri te ve
KMY ara sın da an lam lı ne ga tif ko re las yon bu lun du. SSoo  nnuuçç::  Bu ça lış ma, bi ze gös ter di ki Tür ki ye'de
post me no po zal ka dın lar da KMY üze ri ne BKİ ve pa ri te; yaş ve post me no po zal sü re ye gö re da ha
önem li fak tör ler dir. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Os te o po roz; os te o po roz, me no poz son ra sı; post me no poz       
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In or der to op ti mi ze cost/be ne fit ra ti o as a
stra tegy of pre ven ti on, it is es sen ti al to iden tify
wo men who will de ve lop frac tu res in the ir li fe.
Post me no pa u sal bo ne loss is an asym pto ma tic pro -
cess and scre e ning pro ce du res sho uld be per for -
med whom post me no pa u sal bo ne loss will be
hig her.3

Age, ge ne tic pre dis po si ti on, li fe style are risk
fac tors ca u sing pri mary os te o po ro sis. Ho we ver, the
re sults that ha ve be en pub lis hed from stu di es on
rep ro duc ti ve fac tors and bone mineral density
(BMD) are ex tre mely con tro ver si al. So me de mons -
tra te a be ne fi ci al ef fect, whi le ot hers show a det ri -
men tal im pact of the se fac tors on bo ne mass.4

Pre vi o us stu di es ha ve shown a po si ti ve cor re la ti on
bet we en age at me no pa u se and BMD.5,6 Fin dings
abo ut the re la ti on bet we en pa rity and BMD are
con tro ver si al to o. A bet ter un ders tan ding of the se
risk fac tors may pro vi de new op por tu ni ti es to pre-
vent bo ne loss and to cho o se which post me no pa u -
sal wo man ne eds early in ter ven ti on.

We ai med to find the risk fac tors on BMD of
he althy post me no pa u sal Tur kish wo men in this
study. So that, we may put for ward early in di ca ti -
ons of me a su ring BMD and cho o se spe ci fic risk gro -
ups of post me no pa u sal wo men. We al so tri ed to
find out how we can avo id using un ne ces sary di-
ag nos tic to ols wit ho ut gi ving up early in ter ven ti -
on and pre ven ti on of os te o po ro sis in risk gro ups
that will help im pro ving pub lic he alth po li ci es.

MA TE RI AL AND MET HODS
The par ti ci pants we re se lec ted from post me no pa u -
sal wo men who vi si ted our me no pa u se cli nic in
2009. We exc lu ded wo men from the study who
had any hor mo ne the rapy or drug in ta ke ef fec ti ve
on bo ne den sity, me no pa u se du e to sur gi cally re-
mo ved ova ri es or early me no pa u se (un der the age
of 40), smo king and al co hol in ta ke, any his tory of
di se a se ef fec ti ve on bo ne den sity. A to tal of 260
par ti ci pants we re inc lu ded in this study. A writ ten
in for med con sent was sig ned by all par ti ci pants. 

Age, age at me no pa u se, du ra ti on sin ce me no -
pa u se, num ber of preg nancy and birth, he ight and
we ight of the par ti ci pants was re cor ded. BMD was

me a su red at the lum bar spi ne bet we en L2-L4 and
fe mur using du al energy X-ray ab sorp ti o metry (Lu -
nar corp., Ma di son, WI). 

Body mass index (BMI) was cal cu la ted as we -
ight (kg)/he ight (m2). BMI of the par ti ci pants we re
gro u ped as <25, 25<.

Du ra ti on af ter me no pa u se we re gro u ped as
<12, 13-24, 25-60, 60< months. 

Sta tis ti cal analy sis was per for med with the
SPSS 13.0. Analy sis of va ri an ce (ANO VA) was used
to com pa re me ans of the gro ups. Pe ar son cor re la ti -
on analy sis was used in the eva lu a ti on of cor re la ti -
ons. Fin dings with a p va lu e of less than 0.05 we re
con si de red to be sig ni fi cant. Each fac tor’s cor re la -
ti on was analy zed by con trol ling ot her risk fac tors.
Re sults we re eva lu a ted with Bon fer ro ni’s.

RE SULTS
A to tal of 260 post me no pa u sal wo men par ti ci pa ted
in the study ac cor ding to inc lu si on cri te ri a. Me an
age of the par ti ci pants we re 48.0 ± 4.3 ye ars (ran ge
in 40-62 ye ars) (Tab le 1). Me an age at me no pa u se
was 45.4 ± 4.4 (ran ge in 40-54) ye ars. Me an du ra ti -
on sin ce me no pa u se was 31.9 ± 32.4 (ran ge in 6-168)
months (Tab le 1). Me an BMI was 28.5 ± 4.5 (mi ni -
mum 17, ma xi mum 39). BMD of lum bar spi ne (L2-

Mean Std. Deviation

Age+ 48.00 4.31

Age at menopause+ 45.44 4.40

Duration since menopause‡ 31.90 32.39

BMI* 28.55 4.48

Lumbar BMD (g/cm2)** 1.10 0.16

Lumbar t score -0.44 1.38

Lumbar z score -0.28 1.28

Femur BMD (g/cm2)** 0.93 0.12

Femur t score -0.39 1.05

Femur z score 0.14 1.02

Pregnancy 5.25 2.83

Parity 3.61 1.93

TABLE 1: Demographic characteristics and 
BMDs of patients. 

+ year.
‡ Month.
* Body Mass Index.
** Bone Mineral Density.



L4) and fe mur we re 1.10 ± 0.16 g/cm² and 0.93 ±
0.12 g/cm2 res pec ti vely. All de mog rap hic fin dings
of pa ti ents and BMDs are shown at Tab le 1. 

Age of the pa ti ents was not cor re la ted to BMD.
The re sults was not sta tis ti cally sig ni fi cant (r:-
0.107, p: 0.19 for lum bar and r:-0.127, p: 0.12 for
fe mur) (Tab le 2).   

Age at me no pa u se was not cor re la ted to BMD
of pa ti ents sig ni fi cantly in our study (r: 0.109, p:
0.18 for lum bar and r: 0.132, p: 0.10 for fe mur)
(Tab le 2).

We fo und that ti me af ter me no pa u se was not
cor re la ted to eit her lum bar or fe mur BMD (r:
0.075, p: 0.36 and r: 0.109, p: 0.18). Tab le 2 shows
BMD’s cor re la ti ons with ti me af ter me no pa u se.

BMI was fo und re la ted to bo ne den si ti es sig-
ni fi cantly in our study (r: 0.307, p< 0.001 for lum-
bar and r: 0.387, p< 0.001 for fe mur) (Tab le 2).

As preg nancy in cre a ses, BMD dec re a ses. But,
re la ti ons hip bet we en BMD and preg nancy was not
strong. The re sult was not sta tis ti cally sig ni fi cant
(r: -0.113, p: 0.09 for lum bar and r: 0.076, p: 0.26
for fe mur). Pa rity cor re la ted to lum bar BMD sig ni -
fi cantly (r: -0,133, p: 0.04 for lum bar and r: 0.023,
p: 0.73 for fe mur) (Tab le 2). But the re sults we re
not strong as BMI’s (Tab le 3).

We di vi ded the study gro up ac cor ding to BMIs
(Tab le 3). Me an age of BMI lo wer than 25 was dif-
fe rent than me an age of BMI hig her than 25 sta tis -

ti cally (47.10 and 48.31, p: 0.038). Me an BMDs of
the gro ups we re dif fe rent (p: 0.001 for lum bar and
p< 0.001 for fe mur). 

We al so di vi ded the pa ti ents ac cor ding to du-
ra ti on af ter me no pa u se in to fo ur gro ups (Tab le 4).
Me an BMDs of the gro ups we re se en at Tab le 4.
Only pa ti ents with mo re than 60 months af ter me -
no pa u se has lo wer BMD than ot her gro ups (p<
0.001 for lum bar and p: 0.03 for fe mur). 

DIS CUS SI ON
Our study shows us that the ma jor in de pen dent
de ter mi nant of BMD is BMI in Tur kish post me -
no pa u sal wo men. BMIs we re strongly cor re la ted
to lum bar and fe mur BMDs of pa ti ents (r: 0.307,
p< 0.001 for lum bar and r: 0.387, p<0.001 for fe -
mur). No sig ni fi cant as so ci a ti ons with BMD we re
fo und for age and age at me no pa u se (Tab le 2).
Only mo re than 5 ye ars (60 months) du ra ti on af -
ter me no pa u se was sig ni fi cantly as so ci a ted with
lo wer BMD (Tab le 4). Alt ho ugh num ber of preg-
nancy of pa ti ents had ne ga ti ve ef fect on BMD, the
cor re la ti on was we a ker than that of BMI of pa ti -
ents (Tab le 2).  

BMI is the most im por tant fac tor on bo ne den-
sity in post me no pa u sal wo men in our study. Our pa-
ti ents ha ve hig her BMI with hig her age. Obe sity can
pro tect the ske le ton thro ugh two mec ha nisms: the
mec ha ni cal sti mu la ti on exer ted by cor po ral we ight
and con ver si on of an dro gens to es tro gen by fat tis-
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Lumbar BMD Lumbar t score Lumbar z score Femur BMD Femur t score Femur z score

Age   r: -0.107 r:-0.090 r: -0.021 r:-0.127 r:-0.125 r:-0.112

p: 0.19 p:0.27 p:0.80 p:0.12 p:0.13 p:0.17

Age at menopause r:0.109 r:0.091 r:0.035 r:0.132 r:0.130 r:0.130

p:0.18 p:0.27 p:0.67 p:0.10 p:0.11 p:0.11

Duration since menopause r:0.075 r:0.056 r:0.004 r:0.109 r:0.107 r:0.110

p:0.36 p:0.49 p:0.95 p:0.18 p:0.19 p:0.18

BMI r:0.307 r:0.309 r:0.091 r:0.387 r:0.386 r:0.375

p<0.001 p<0.001 p:0.26 p<0.001 p<0.001 p<0.001

Pregnancy r:-0.113 r:-0.124 r:-0.143 r:0.076 r:0.082 r:0.074

p:0.09 p:0.05 p:0.03 p:0.26 p:0.21 p:0.27

Parity r:-0.133 r:-0.146 r:-0.176 r:0.023 r:0.006 r:0.025

p:0.04 p:0.02 p:0.009 p:0.73 p:0.92 p:0.71

TABLE 2: Correlations of effecting factors on BMD.
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su e. Fat tis su e is not only ef fec ti ve in post me no pa u -
sal pe ri od, but al so ef fec ti ve in pre me no pa u sal pe ri -
od.7 The ef fect of BMI on BMD and du ra ti on of
ex po su re to en do ge no us es tro gen is dif fi cult to in ter-
pret. A high BMI is as so ci a ted with mo re adi po se
tis su e. Adi po se tis su e is ca pab le of tur ning an dros -
te ne di o ne and tes tos te ro ne in to es tro gens and con-
ti nu es do ing so af ter me no pa u se.8 At the sa me ti me,
a high BMI me ans a hig her physi cal lo ad on the bo -
nes, which may in cre a se bo ne mass.9 Do uc hi et al.
conc lu ded that the strenght of cor re la ti on bet we en
BMI and BMD was sig ni fi cantly gre a ter in post me -
no pa u sal wo men than pre me no pa u sal wo men.10

They sta ted that obe se pre me no pa u sal and post me -

no pa u sal wo men ha ve high aro ma ti zed es tro gen le -
vels in cir cu la ti on du ring rep ro duc ti ve age. The ef-
fect of ex trag lan du lar es tro gen on bo ne den sity is
mas ked by the gre a ter amo unt of ova ri an es tro gen
in pre me no pa u sal wo men. So that they fo und BMI
had no di rect inf lu en ce on non-we ight be a ring bo -
ne den sity in nor mal pre me no pa u sal wo men.10

Du ring preg nancy, mi ne ra li za ti on of fe tal ske -
le ton in cre a ses re ab sorp ti on of cal ci um from ma ter -
nal bo ne sto res. Ot her wi se es tro gen le vels are
ele va ted du ring preg nancy. The se fin dings ha ve sug-
ges ted that pa rity may be the risk of os te o po ro sis.
Cli ni cal and epi de mi o lo gi cal da ta are in con sis tent
sho wing both an in cre a sed and a re du ced risk in pa -
ro us wo men.11-13

CONC LU SI ON
As a conc lu si on, we fo und that post me no pa u sal
wo men with BMIs’ lo wer than 25 and post me no -
pa u sal ti me mo re than fi ve ye ars ha ve gre a ter risk
for os te o po ro sis than ot her post me no pa u sal wo men
in Tur kish po pu la ti on. Num ber of preg nancy was
not fo und as a strong fac tor af fec ting on BMD ne -
ga ti vely. Post me no pa u sal ti me was only ef fec ti ve
on BMI af ter 5 ye ars in our study. Ac cor ding to our
study, pa rity sho uld not be con si de red as an in di -
ca ti on for scre e ning os te o po ro sis.

Group 1*(82) Group 2**(178)

Mean Std dev± Mean Std dev± P

Lumbar BMD 1.04 0.15 1.12 0.16 0.001

Lumbar t score -0.94 1.26 -0.24 1.38 <0.001

Lumbar z score -0.43 1.31 -0.22 1.26 0.27

Femur BMD 0.86 0.10 0.96 0.12 <0.001

Femur t score -0.89 0.85 -0.17 1.06 <0.001

Femur z score -0.39 0.81 0.38 1.01 <0.001

TABLE 3: BMD values of BMI groups.

* BMI lower than 25
** BMI higher than 25.

Groups ≤12 months 13-24 months 25-60 months >60 months p

Number of patients 102 28 72 30

Lumbar BMD 1.14 ± 0.13 1.05 ± 0.11 1.09 ± 0.20 1.00 ± 0.15 <0.001

Lumbar t score -0.07 ± 1.16 -0.86 ± 0.89 -0.46 ± 1.69 -1.33 ± 1.21

Lumbar z score 0.01 ± 0.94 -0.84 ± 1.01 -0.30 ± 1.65 -0.91 ± 1.22

Femur BMD 0.96 ± 0.11 0.90 ± 0.10 0.91 ± 0.10 0.86 ± 0.16 0.03

Femur t score -0.06 ± 1.01 -0.70 ± 0.96 -0.47 ± 0.89 -0.98 ± 1.30

Femur z score 0.36 ± 0.98 -0.02 ± 0.82 0.03 ± 1.01 -0.18 ± 1.24

TABLE 4: Mean BMD values of groups according to time after menopause.
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