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PAT VAN PE

1. Tinh cAp thiét cha dé tai

Béo phi va Lodng xwong 1 hai van d& stc khoe 16n trén toan
thé gioi, béo phi c6 thé anh huong dén sic khoe cia xwong. Trén
thuc té, quan niém béo phi 1a bao vé chong lodng xuwong gan day da
duoc xem xét lai trén co s cac nghién cau dich t& hoc va 1am sang
mai nhat, cho thay khdi luong chat béo cao c6 thé 1a yéu td nguy co
cua bénh loang Xuong va gy xuong.

Nhimg ndm gn day nhiéu nghién ciru da két luan insulin co
tac dung truc tiép 1én t& bao xwong. Tuy nhién, do su lién quan chat
chg gitra béo phi va khang insulin nén kho phan biét cac tac dong doc
Iap cta bénh béo phi va khang insulin trén xuong.

Ngoai ra, nhitng thay d6i lién quan dén tudi trong thanh phan
co thé, cac yéu t6 trao doi chat, giam mic d6 hormon sau mén kinh,
kém theo giam hoat dong thé luc ... tat ca 1a nguyén nhan cua xu
huéng ting can & phu nir 16n tudi, dugc biéu hién boi ting khoi
luong chat béo va giam khéi luong nac 1a nguyén nhan lam ting
nguy co béo phi va Loang xuong.

O Viét Nam da co nhiéu nghién ciru vé béo phi, khang insulin,
mat d6 xuong va cac yéu td nguy co Loang xwong nhung chua c6
nghién cfru nao nghién ctu dong thoi moi lién quan gitta mat do
xuong, khang insulin va cac yeu t6 nguy co Lodng xuong & phu nit
trén 45 tudi thira can, béo phi.

Do d6 chung t6i tién hanh d& tai “Nghién ctru mat do xuong,
khang insulin va cac yéu t6 nguy co Lodng xuong & phu nit trén 45
tudi thira cén, béo phi”.

2. Muc tiéu nghién ciru

Muc tiéu 1: Khao sat mot sd yéu t6 nguy co Lodng xwong, tinh
trang khang insulin va mat d6 xwong bang phuong phap DEXA & phu
nir trén 45 tudi thira cén, béo phi.

Muc tiéu 2: Panh gia mdi lién quan giita mat d6 xuwong véi cac
yéu té nguy co Lodng xuong, khang insulin va du bao nguy co giy
xuong theo mé hinh FRAX & ddi tugng trén.

3. Y nghia khoa hoc va y nghia thuc tién ctia luin 4n

Y nghia khoa hoc Khao sat mat do xwong bang phuong phap
DEXA va cac xét nghiém danh gia khang insulin 1a nhitng tham do
khach quan va chinh xac trong nghién ciru Loang xuong va khang
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insulin. Py 13 nghién ctru ¢6 tinh cap nhét vi & Viét Nam cho dén nay
chwa c6 nghién ctru mat do xuwong két hop v6i khang insulin va cac
yéu tb nguy co Loang xuong ¢ phu nir thira can, béo phi trén 45 tudi.

Y nghia thyc tién: Xac dinh mat do xuong, tinh trang khang
insulin va nguy co Lodng xuong ¢ phy nit trén 45 tudi thira can, béo
phi. Panh gia mdi lién quan giita mat do xwong véi cac yeu t6 nguy
co Loang xwong, khang insulin, nham gitp cac thay thudc 1am sang
¢6 ké hoach phong ngura va diéu tri Lodng xuong 6 nhiing bénh nhan
nir trén 45 tudi thira can, béo phi. Ngoai ra dé tai con du bao ty 18 giy
cd xuong dui va gdy xuong toan than trong 10 nim theo mé hinh
FRAX dé gitip cac bac si lam sang biét dugc nhoém cd nguy co giy
xuong cao, nham can thiép sém cho nhing dbi tugng nay.

4. Pong gop caa dé tai

- Luan 4n nay da xac dinh mét sb yéu té nguy co lodng xuong
& phu nir thira can béo phi trén 45 tudi (tudi, tinh trang man kinh, thoi
gian man kinh, sb lan sinh con, cholesterol toan phén, khéang insulin).

- Ngoai ra con dy bao nguy co giy xuong theo mo hinh
FRAX nham khuyén céo cac bac si 1am sang khong nén chi su dung
don thuin MPX dé Chan doan va quyét dinh diéu tri Loing xuong,
nén két hop véi cac yeu t6 nguy co 1am sang khac (vi du mé hinh
FRAX cua WHO) dé tién luong gy xuong, theo dai diéu tri va du
phong gy xuong ¢ d6i tuong phu ni thira can béo phi.

CAU TRUC CUA LUAN AN

Luén an c6 108 trang véi 4 chuong, 43 bang, 6 hinh, 1 so dd,
5 biéu do, tai liéu tham khao: 126 (tiéng Viét:26 , tiéng Anh: 100).
Dit van dé va muyc tiéu nghién ctru: 4 trang. Téng quan: 27 trang. Doi
tuong va phuong phap nghién ctru:18 trang. Két qua nghién ciru: 26
trang. Ban luan: 28 trang. Két luan: 3 trang. Kién nghi: 1 trang. Han
ché cua dé tai: 1 trang.
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Chuong 1. TONG QUAN TAI LIEU

1.1. Thira cén - béo phi, khang insulin
1.1.1. Thiva cdn - béo phi

Beo phi la m6t bénh chuyén hoa man tinh déc trung boi sy gia tang
cta kho chat béo trong co thé. Theo T6 chic Y t€ The gigi (WHO), béo
phi 1a mét bao hiéu‘cﬁa stic khoe kém va da trd thanh mot trong nhitng
nguyén nhan hang dau gy ra tinh trang tan tat va tir vong

Theo tiéu chuan danh gia béo phi cia WHO danh cho nguoi
Chau A truéng thanh, thira can khi BMI > 23 kg/m?va béo phi BMI
> 25 kg/m?

Chéan doan béo phi dwa vao trong lugng md co thé bing
phuong phap do hip phu tia X ning luong kép (DEXA), béo phi khi
trong lwong md co thé & nit > 35% va & nam > 25%.

1.1.2. Khang insulin

- Khang insulin la tinh trang suy giam tac dung sinh hoc cua
insulin biéu hién bang sy gia tang ndng d¢ insulin trong mau”. Noi cach
khac khang insulin xay ra khi té bao cuia to chirc dich khong dap ung
hozc ban than cac té bao dich chdng lai s gia ting insulin méu.

- Hoi ching chuyén hoa: To chac Y té Thé gioi (WHO) dinh
nghia hoi chung chuyén hoa 1a khang insulin két hop voi bat ky hai
tiéu chi sau day: béo bung, triglyceride mau > 150 mg/dL, HDL < 35
mg/dL ddi voi nam va < 39 mg/dL dbi voi nit, huyét ap > 140/90
mmHg hoic dang st dung lidu phap diéu tri ha huyét ap, duong
huyét doi cao, microalbumin niéu.

1.2. Loang xwong
1.2.1. Ciu tricc xwong, chu chuyén xwong, mit dp xwong va
Lodng xwong

- Céu trac xuong: V& mat hinh thai: xwong duoc cu tao tir hai
loai m6 chinh g(“)m chit keo va calcium. V& mit sinh hoc: xXuong
dugc chia thanh hai nhém gom xuong dic va xuong x6p. V& mit mo
hoc: xuong la mot mo séng, nang dong, véi hé théng than kinh, mach
mau va cac té bao. V& mit héa hoc: protein chiém 1/3 méd xuong,
chat khoang chiém 2/3.
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- Chu chuyén xuong: Chu chuyén xuong 1a mot chu trinh xay
ra lién tuc gém 2 qua trinh hay xuong va tai tao xuong gitip xuong
luén d6i méi. Trong diéu kién binh thuong qué trinh hay xuong va
tao xwong hoat dong tuong duong nhau. Sy cin bang nay bi phd vo
trong mot sd giai doan, khi hily xwong nhiéu hon tao xwong s& dan
dén gia ting mat xuong.

- Mat do xuong: Mat do xuong 1a mat do chét khoang trong
md xuong tinh trén mot don vi dién tich hoac thé tich.

- Loang xuong: WHO dinh nghia Loang xuong 1a mot bénh
v6i ddc diém khdi lugng xwong suy giam, ton thwong vi cdu tric cia
xuong, dan dén tinh trang xwong bi yéu va hé qua 1a ting nguy co
gdy xuong.

- Chan doan Lodng xwong: Theo WHO Lodng xwong khi mat
d6 xwong (MPX) tai ¢d xuong dui (CXD) hoic toan bd xuong dui
(TBXD) hoic cot sdng thit lung (CSTL) < - 2,5.

1.2.2. Cic yéu té nguy co Loiing xwong

Nhiéu nghién ctru d ching minh cic yéu t6 sau diy co lién
quan dén Loang xuong & nit: suy giam mat do xwong, cao tudi, gidi
tinh nir, trong lugng co thé thap, ding glucocorticoid, dang hit thudc,
udng nhiéu ruou, bia, té ngd va yéu, tién sir gdy xwong, thiéu canxi,
c6 cac nguyén nhan thir phat gdy Loang xuong ...

1.2.3. Cic phwong phdp chin dodn Lodng xwong: Phuong phap do hap
phu tia X ning lugng kép, chup cat 16p vi tinh dinh lvong do phan giai
cao, do mét do xwong bang phuong phép siéu am dinh lugng.

1.2.4. Méi lién quan thiva cin béo phi, khdng insulin véi mdt d xwong

Nhiéu nghién ctu dich t& hoc va 1am sang da két luan khoi
luong chit béo trong co thé cao 1a mot yéu t6 nguy co cho Lodng
xuong va giy xuong. Cac thanh phan cia hgi ching chuyén hoa nhu
tang huyet ap, tang trlglycerlde giam HDL, khang insulin ... cling 1a
nhiing yeu t6 nguy co tiém an gay ra mat d¢ xuong thap va Loang
xuong. Cac té bao tao xuong va té bao m& c6 chung ngudn goc tir té
bao gdc trung mo. Lién quan giita béo phi va mat do xwong thong
gua su tuong tac phtrc tap cia cac adipokine va hormone.
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Ngodi ra, nhitng nim gan ddy nhiéu nghién ctru da két luan
insulin c6 tac dung tryc tiép 1én té bao xuong. Tuy nhién, do sy lién
quan chat ch& gitra béo phi va khang insulin nén kho phan biét cac
tac dong doc lap cia bénh béo phi va khang insulin trén xuong.

Tom lai, mbi lién quan giita béo phi, khang insulin va mat do
xuong 1a méi lién quan phic tap, cin c6 thém nhiéu nghién ctru dé
hiéu r& hon vé méi lién quan nay.

1.2.5. Cac mé hinh dw bdo nguy co gay xwong do Lodng xwong

Cac mo hinh duoc st dung 1a FRISK Score, Qfracture score,
FRAX, GARVAN ... Trong d6 m6 hinh FRAX dugc danh gia cao va
str dung nhiéu nht.

Theo khuyén céo cua Hoi Lodng xuong My (NOF: National
Osteoporosis Foundation) cac ¢4 nhan Loang xuong hoac cac ca nhan
c6 tién sir gy xwong hodc cac ca nhan thiéu xwong theo mé hinh
FRAX c6 gia tri tién lugng gdy xuwong toan than > 20% hodac gia tri
tién lugng giy cd xuong dui > 3% dugc chi dinh didu tri.

Chuong 2. POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1. Pbi twong nghién ciru

Nghién ctru dugc tién hanh & phu nit > 45 tudi tai Phong kham
Pa khoa Medic Binh Duong tir thang 1/2017 dén 6/2018.

Chung toi thuc hién khao sat 207 dbi tugng gdm 147 ddi twong
thira can béo phi (nhom bénh) va 60 dbi tuong khong thira can, béo
phi (nhém chung).

2.1.1. Tiéu chudn nhin vio

- Nhom bénh: BMI > 23 kg/m?

- Nhom ching: BMI < 23 kg/m?.

Khong c6 dbi tugng nao BMI < 18,5 kg/m?

Gom 207 dbi tugng chia 2 nhém

- Nhom bénh: 147 nguoi ¢6 thira can béo phi (BMI > 23kg/m?)

- Nhom ching: 60 khong thira can, béo phi (BMI < 23kg/m?)
2.1.2. Tiéu chudn logi triv

- Déi tuong khong dong y tham gia nghién ctru.



6

- Cac d6i tugng dang diéu tri cac thude 1am anh hudng dén mat
d6 xuong, glucose mau, insulin mau va lipid mau.
- Cac d6i tugng bi mac bénh dai thao duong.

- Céc d6i tugng nghi ngd lodng xuong thir phat qua tham kham
1am sang, hdi bénh sur, tién can.

- Pbi tugng bat dong 1au ngay.

-béi tuong co chéng chi dinh do mat d6 xuong.

-bbi tuong khong do duoc méat d6 xuong ving CXD hoac CSTL
2.2. Phwong phap nghién ciu
2.2.1. Thiét ké nghién ciru

Mo ta cit ngang, so sanh v6i nhom ching
2.2.2. Phwong phdp chon méu

Chon miu thuan tién thoi gian tir thang 1/2017 dén thang
6/2018 dugc 207 dbi twong dat tiéu chuan chon miu.
2.2.3 Cdc budc tién hanh nghién ciru va bién sé nghién ciru

- Chon ddi twong nghién ctru

- Hoi tién can, tham kham 1am sang: tudi, sb lan sinh con, tudi
mén kinh, thoi gian man kinh, hoat dong thé Iyc, tién su gay xuong
¢6 lién quan dén Lodng xuong ctia ban than, tién sir gy cd xuong dui
ctia bd hodc me, céc loai thube dang str dung.

-Po chibu cao, cin ning, tinh BMI

- Po méat d6 xwong vi tri cot séng thit lung va c¢b xwong dui.

-Lay mau xét nghiém ndng do cholesterol toan phan,
triglycerid, HDL - ¢, LDL - ¢, glucose mau doi , insulin mau doi.

- Tinh toan cac bién s6: HOMA, QUICKI, Mc Aule, Io/Go

-Nhap cac yéu t6 nguy co vao Mo hinh FRAX, bang phan
mém truc tuyén, str dung tri s6 tham chiéu danh cho Thai Lan.

- Phan tich cac bién s6 bang phan mém SPSS 22.0



7

Chuong 3. KET QUA NGHIEN CU'U

3.1. KHAO SAT MOT SO YEU TO NGUY CO LOANG

XUONG, TINH TRANG KHANG INSULIN VA MAT PO

XUONG BANG PHUONG PHAP DEXA O PHU NU TREN 45

TUOI THUA CAN, BEO PHI.

3.1.1. Mt s6 yéu t6 nguy co Loing xwong

Bing 3.1. Pic diém tudi, tinh trang mén kinh, thoi gian man kinh,
s6 lin sinh con, hoat dpng thé luc

Dic diém Nhém bénh ihlf:; .
(n,%) n=147 (%) n=60 (%)
45<va<59 | 73(49,7) 3060 | 405
U > 60 74 (50,3) 30 (50) ’
(Nam) TudiTB [ 60532841 | 59452908 [ >005
Tubi lon nhat, | Tmax=92 | Tmax =80
nhé nhét Tmin=46 | Tmin=46
Tinh trang Chﬁianﬁan 19(129) | 11(183) |
man Kinh e kinh | 128 (87.1) | 49 (8L7)
Thoi gian <10 73(57,0) | 21 (42,9)
mg;;r)‘h >10 55430) | 28(571) | 0%
S6 1an 0 9 (6,1) 3(5,0)
sinh con 1-2 61 (41,5) 28 (63,7) | >0,05
(Lan) >3 77 (52,4) 29 (48,3)
Hoat dong Co 45(306) | 19B3L7) | _ o
thé luc Khong 102 (69,4) | 41(68,3) ’

- Khong ¢6 sy khac biét vé tuoi, tinh trang man kinh, thoi gian
mén kinh, sb 1an sinh con, hoat dong thé lyc gitra nhém bénh va nhém

ching (p>0,05).




3.1.2. Khang insulin
Bdng 3.6. Chi sé khdng insulin ciia cdc nhém

Chi sb Nhom bénh Nhom
khang Thiracin | Béophi | TC-BP ching
insulin (n=51)® | (n=96)@ | (n=147)® | n=60®
lo/Go 2,09+£1,06 | 3,24+231 | 2,82+2,05 | 1,30 + 0,68
p D 12,14,3-4< 0,05; p 24< 0,05
HOMA-IR |3,40+1,99 [ 5,17+4,04 [ 4,56 +3,57 [ 1,94 + 1,46
p P 12 1-4,3-4,2.4< 0,05
QUICKI [0,33+0,03 ] 0,31+0,03 | 0,32+0,03 | 0,36+ 0,03
p P 12, 1-4,3-4,2-4< 0,05
McAuley | 4,14+0,68 [ 3,75+0,73 | 3,89 £ 0,75 [ 4,90 £ 0,82
p P 12, 1-4,3-4, 2.4 < 0,05
Co su khac biét c6 y nghia thong ké cac chi s6 khang insulin gitia
cac nhom.
Bdng 3.8. Ty I¢ khang insulin (HOMA - IR > 2,51) ciia NB va NC
Khang Nhém bénh Nhoém chirng
insulin (n=147) (n =60) p
(KD n % n %
Khang Insulin | 154 | g7 4 15 12,6
(n=119)
Khong KI 43 489 45 1 | O
(n=88) ’ ’
Tong
(n=207) 147 71,0 60 29,0

-Ty 1€ khang insulin ctia nhém bénh 1a 87,4% cao hon ty I¢

khang insulin ctia nhom chimng 13 12,6%, ¢ ¥ nghia thong ké.
3.1.3. Mat d¢ xwong
Bang 3.12. Mat dj xwong tai cdt song thit ling

. Nhém bénh Nhom chan
Vitri (n=147) (n=60) ’ P
L1 0,75+0,13 0,72+0,13 >0,05
L2 0,77+ 0,14 0,74+ 0,15 >0,05
L3 0,82+0,16 0,77 +0,16 >0,05
L4 0,84+ 0,15 0,79+ 0,17 <0,05
Trung binh 0,80 £ 0,14 0,76 £0,15 >0,05

Mat do xuong trung binh tai cot song that lung ctia nhém bénh
cao hon nhém chirng khong c6 y nghia thong ké. Mat d§ xuong tai vi
tri L4 cua nhom bénh cao hon nhom chung c6 y nghia thong keé.




Bing 3.13. Mt dp xwong tai cé xwong dii
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Vi tri Nhom bénh Nhém chirng
- (n=147) (n=60) P
Coxwongdui | 0,64 0,11 0,60 + 0,12 <0,05

Mat d6 xuong taircé xuwong dui cia nhom bénh cao hon
nhdém chiing c¢6 y nghia thong ké.
Bdng 3.14. Phdn logai mdt dp xwong tai cdt song that lung

Nhém bénh | Nhom chéng
Phén loai (n=147) (n=60) p
n % n %
Binh thuong
(Chisé T >-1) 29 | 19,7 5 8,3
Thiéu xwong ¥? =4,30
(25<ChisdT<-1) | 2t | 347 | 26 1434 %605
Loang xuong
(Chi s T<-25) 67 | 45,6 29 48,3
Tong 147 | 100 60 100
p <0,05 <0,05

- Nhom bénh: Ty Ié thiéu xuong 1a 34,7% va ty 1é¢ Lodng
xuong la 45,6% (p<0,05).
- Nhém chimg: Ty I¢ thiéu xwong 1a 43,4% va ty 1¢ Loang
xuong la 48,3% ( p< 0,05).
- Khong c6 su khac biét vé ty 18 thiéu xuwong va Lodng xuong
gitra nhém bénh va nhom chang (p>0,05).
Bing 3.15. Phén loai mdt dj xwong tai co xwong dii

Nhém bénh Nhom chirng
Phan loai (n=147) (n=60) p
n % n %

Binh thuong

(Chisd T >-1) 32 21,8 7 11,7

Thiéu xuong v?=6,53
(-25<Chis6 T <-1) 74| 503 26 433 p<0,05

Loang xuong

(Chisé T <-2.5) 41 27,9 27 45,0

Tong 147 100 60 100

p <0,05 <0,05
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- Nhom bénh: Ty 18 thiéu xwong 1a 50,3% va Lodng xuong la

27,9% (p<0,05).

- Nhém chimg: Ty 16 thiéu xuong 1a 43,3% va Lodng xuong 1a

45,0% (p<0,05).

- C6 su khac biét c6 y nghia thong ké vé ty Ié thiéu xwong va

Loang xuong gitta nhom bénh va nhom chang.
3.2. LIEN QUAN MAT PQ XUONG VOI CAC YEU TO
NGUY CO LOANG XUONG, KHANG INSULIN VA DU

BAO NGUY CO GAY XUONG
3.2.1. Lién quan mét dd xwong véi cac yéu td nguy co’ Loing xuong
Bing 3.16. Lién quan mdt dé xwong véi tudi

Nhém tudi C6 xwong dui Cét song thit lung
45 <va<59 0,69 + 0,09 0,86 +0,13
> 60 0,59+0,11 0,74 £ 0,11
P <0,01 <0,01

Mat do xuong tai 2 vi tri ¢ xuwong dui va cot song that
lung cua nhom 45 < va < 59 tudi cao hon nhom > 60 tudi, su
khéc biét c6 y nghia thong keé.

Bdng 3.17. Lién quan Lodng xwong cét song thdt lung vVéi tudi

Chisd T Loz"u}g xuwong Khong Ijoﬁng xuong Téng
> (Chiso T<-25) (Chiso T>-25) n (%)
Nhém tuoi n (%) n (%)
45<va<59 20 (27,4) 53(72,6) 73 (100)
> 60 47 (63,5) 27 (36,5) 74 (100)
Tong 67 80 147
OR; 95%Cl;p | OR=4,61; 95% CI = 2,29-9,28; p <0,05

Nhom > 60 tudi ty 1é Lodng xuong 1a 63,5 % va ty |é khong
Loang xwong 1a 36,5 %, su khac biét c6 ¥ nghia théng ké.

Nhom > 60 tudi ¢6 nguy co Loing xuong cot song that lung
gap 4,61 1an so v&i nhom 45 < va < 59 tudi, sy khac biét cé y nghia

thdng ké.
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Bdng 3.18. Lién quan Lodng xwong co xwong dii Véi tuoi

Chis6 T Loﬁn'g xwong Khéng Lodng Téng
(Chiso T<-2,5) xuwong (Chi so 0
Nhém tudi n (%) T>-25n@%) | ")
45 <va<59 9 (12,3) 64 (87,7) 73 (100)
> 60 32 (43,3) 42 (56,7) 74 (100)
Téng 41 106 147
OR:; 95%ClI; p | OR =5,41; 95% CI = 2,34-12,49; p <0,05

Nhom > 60 tudi ty 1& Lodng xwong 1a 43,3% va ty 1& khong
Lodng xwong la 56,7%, su khac biét c6 ¥ nghia théng ké. Nhom >
60 tudi co6 nguy co lodng xuong gip 5,41 lan so voi nhom 45 < va
<59 tudi, su khac biét c6 ¥ nghia thong ké.

Bdng 3.29. Lién quan mdt d¢ xwong véi BMI

at dg . .
- ALOXUONE | Chxwongdui | Cotsbng thit lung
Thiacan  (n=51) 0,62=0,11 0,79 = 0,14
Béophi  (n=96) 0.65+0.11 0.81£0,14
Tong (n=147) 0,64 +0,11 0,79 + 0,12
P >0,05 >0,05

Khéng co su khac biét mat do xuong tai cb xwong dui va cot séng

that lung ¢ 2 nhom thira can va béo phi.

Bdng 3.30. Lién quan Lodng xwong cét song thdt lung véi BMI

T-sore | Lodng z(u;(rng Khong Loing xwong | Téng
(Chi so (Chisé T>-25 | (n)
BMI T<-2,5) !
Thtra can 26 25 51
Béo phi 41 55 96
Tong 67 80 147
OR; 95%Cl; p | OR =1,39; 95% CI = 0,71-2,76; p >0,05

Khong ¢ su khac biét Lodng xwong cot song thit lung & 2
nhom thira cén va béo phi.
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Bdng 3.31. Lién quan Lodng xwong cé xwong dii véi BMI

Chi so Loang xwong Khz:‘f%::;ng Téng

BMI (ChisoT<-25) | chisgT>-25 | M

Thtra can 16 35 35
Béo phi 25 71 112
Tong 41 106 147

OR =1,29; 95% CI = 0,62-2,74; p
. 0 . 1 1 i) ) )
OR; 95%Cl; p 50,05

Khong c6 su khac biét Lodng xwong cd xuong dui ¢ 2 nhoém
thira can va béo phi.
Bdng 3.32. Twong quan Mt dj xwong Vdi tudi va BMI ¢ nhom bénh

Mat do xwong Mat d§ xwong
Chi s6 tai cot séng thit lung tai 6 xwong dui
r p r p
Tuoi (ndm) -0,55 <0,01 -0,61 <0,01
BMI (kg/m?) 0,19 < 0,05 0,20 <0,05

C6 su twong quan nghich mat do xwong tai cot song thit lung
VGi tudi, hé s6 twong quan r = - 0,55 (p <0,01).

C6 su twong quan nghich mat d6 xuong tai c6 xuong dui Vi
tudi, hé sb trong quan r = - 0,61 (p <0,01).

C6 su twong quan thuan mat do xwong tai cot sdng that lung
v6i BMI, hé sb twong quan r = 0,19 (p <0,05).

C6 sy twong quan thuin mat do xuong tai cd xuong dui Vi
BMI, hé s6 twong quan r = 0,20 (p <0,05).
3.2.2. Lién quan mat d¢ xwong véi khang insulin

Bdng 3.33. Lién quan MDX tai CSTL vdi khdang insulin

cua nhom TC va nhom BP

Mt d xwong tai cot song thit lung
Khang insulin Thira cin Béo phi p
n Triso | n Triso
Khang Insulin (n=104) | 32 /0,79 +0,15| 72 | 0,81 £0,14 |>0,05
Khong Kl (n=43) 19 10,78 +0,14| 24 | 0,79 0,12 |>0,05
Chung (n=147) 51 10,79+0,14| 96 | 0,81 +0,14 |>0,05
P >0,05 >0,05

Khong c6 mdi lién quan mat do xuong tai cot séng thit lung
véi khang insulin ciia nhém thira can va nhom béo phi (p> 0,05).



13

Bing 3.34. Lién quan MDX tai CXD véi khdng insulin
ciia nhom TC va nhom BP

Mt d9 xwong tai co xwong dui
Khang insulin Thira cdn Béo phi p
n Triso n| Trisb
Khang Insulin (n=104) | 32| 0,62+0,11 |72 | 0,65+0,12 | >0,05
Khong Kl (n=43) 19| 0,63+0,11 |24 | 0,65+0,09 | >0,05
Chung (n=147) 51| 0,62+#0,11 |96 | 0,65+0,11 | >0,05
p >0,05 >0,05

Khong ¢6 méi lién quan mat d6 xuong tai 6 xwong dui voi
khang insulin ciia nhém thira can va nhém béo phi (p> 0,05).
Bdng 3.37. Twong quan mdt d¢ xwong Véi tuéi va BMI
ciia nhom khdng insulin

Mat do xwong Mat d¢ xuwong
Chi s6 tai cot sdng thit lwng tai c xwong dui
r p r p
Tuoi -0,57 <0,01 -0,59 <0,01
BMI (kg/m?) 0,22 < 0,05 0,22 < 0,05

C6 su twong quan nghich mat do6 xwong V4i tudi. Hé sb
tuong quan r = - 0,57 MPX tai cot séng thit lung, p<0,01

C6 su twong quan nghich mat do xuong véi tudi. He sb
tuong quan r = - 0,59 MPX tai ¢4 xwong dui, p <0,01.

Co6 su tuong quan thuan mat d6 xuong véi BMI. Hé so
tuong quan r = 0,22 MPX tai cot sdng thit lung, p<0,05.

Co su tuong quan thuan mat do xuong voi BMI. Hé so
tuong quan r = 0,22 MPX tai ¢6 xuwong dui, p <0,05.

Bdng 3.38. Hai quy tuyén tinh da bién mdt dé xwong tai CSTL
Vdi cdc yéu té nguy co va khdng insulin

Hé so chwea | Hésoda Y
gz hiéu chinh | hiéu chinh nghia
Bien so % T %
B Sai s0 Beta thong
chuan ké (p)
Hang sb 1,120 0,256 4,371 < 0,001
Tudi (Nam) -0,010| 0,001 -0,598| -10,350| < 0,001
BMI (Kg/m?) 0,009| 0,003 0,221| 3,082| <0,05
Glucose (mmol/L) 0,021| 0,025 0,118 ,858| >0,05
CT (mmol/L) -0,050| 0,022 -0,384| -2,232| <0,05
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Hé sé chwa | Hésb da Y
Bidn s hiéu chinh | hiéu chinh nghia
ien so — % T %
B Sai s0 Beta thong
chuan ké (p)
HDL-c (mmol/L) 0,045| 0,027 0,132| 1,644| >0,05
LDL-c (mmol/L) 0,037| 0,023 0,257| 1,581 >0,05
TRI (mmol/L) 0,009| 0,008 0,082| 1,136| >0,05
Insulin (uU/ml) 0,004| 0,008 0,296| 0,464| >0,05
lo /Go 0,003| 0,006 0,061| 0,621 >0,05
HOMA - IR -0,019| 0,028 -0,447| -0,678| >0,05
QUICKI -6,395 -1,008| > 0,05
McAuley -0,016| 0,020 -0,096| -0,765| >0,05

R =0,640 RZdiéu chinh =0,373

Cac yéu t6 lién quan giam mat do xwong tai cot song that lung
bao gom: tudi, BMI va cholesterol toan phén.
Phuong trinh hdi quy tuyén tinh da bién:
MBDX tai CSTL = 1,120 - 0,598*tudi + 0,221*BMI — 0,384*CT
Bdng 3.39. Héi quy tuyén tinh da bién mdt dp xwong tai CXD vii
cdc yéu té nguy co va khang insulin

Hé sb Hé so da
oz chwa hiéu chinh | hiéu chinh
Bien so * X * t p
Sai so
B chuén Beta
Hang so6 0,852 0,199 4,285| <0,001
Tudi ( Nam) -0,009| 0,001 -0,643 | -11,722| < 0,001
BMI (Kg/m?) 0,009 0,002 0,268 3,942 | <0,001
Glucose (mmol/L) 0,012 0,019 0,080 0,613, >0,05
CT(mmol/L) 0,025 0,017 0,231 1,410 >0,05
HDL-c (mmol/L) | -0,019 0,021 -0,070| -0,919| >0,05
LDL-c (mmol/L) | -0,030 0,018 -0,257| -1,664| >0,05
TRI (mmol/L) -0,005 0,006 -0,059| -0,861| =>0,05
Insulin (uU/ml) 0,002 0,006 0,251 0,415| >0,05
lo/ Go -0,009 0,004 -0,188| -1,998| <0,05
HOMA - IR -0,008 0,022 -0,227| -0,363| >0,05
QUICKI -7,583 -1,260 >0,05
McAuley -0,008 0,016 -0,059| -0,496| >0,05
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R =0,683 RZdiéu chinh = 0,434
Céc yéu tb lién quan giam mat d6 xuong tai cd xwong dui bao

gom: tudi, BMI va ty sé lof/

Go.

Phuong trinh hoi quy tuyén tinh da bién:
MBDX tai CXD = 0,852 - 0,643*tudi + 0,268*BMI — 0,188*15/Go
Bdng 3.40. Hoi quy logistic cdc yéu té nguy co lién quan dén Lodng

xwong CSTL
Exp 95%ClI
B |Wald | Df p (B) |Thadp| Cao

(OR)
Hang sé -0,286
Tudi > 60 (Nam) 1,281 2,191 1| >0,05| 3,600|0,660| 19,634
TGMK > 10 (Nam) | 3,280 14,804 1| <0,001| 26,566|4,998| 141,21
S con >3 (Con) -0,176| 0,104 1|, >0,05| 0,839|0,287| 2,447
Hoat dong thé luc 0,961| 1,363| 1| >0,05| 2,613|0,521| 13,106

Thoi gian man kinh > 10 nam 1a yéu t6 nguy co lién quan

dén Loang xwong & CSTL

3.2.3. Du bao nguy co giy xwong
Bdng 3.42. Tan sudt cdc yéu té nguy co trong mé hinh FRAX

Cic yéu t6 nguy co CHUNG NCGXTT | NCGXPUI
n (%) n (%) n (%)
Tudi 45<va<59 103(49,7) 0(0,0) 3(14)
(nim) =60 104(50,3) 2(1,0) 39 (18,8)
Tong 207(100) 2(1,0) 42 (20,3)
Gidi (Ni¥) 207(100) 2(1,0) 42 (20,3)
Trong luong (kg) 5799+874 | 540+141 | 54,71+747
Chiéu cao (cm) 152,71+520 | 144,50+ 6,36 | 144,50+636
Tién st giy xuong 22 (10,6)
TS giy CXP cua b6 hodc me 1(0,5)
Hut thudce 14 0




Tién sir str dung corticoid 0

Viém khop dang thap 0

Loang xuong thit phat 0

Ubng ruou 0

Chisd T (CXDP)

+ Binh thuong (T > -1) 39 (18,8) 0(0,0) 0(0,0)
+Thiéu xwong (-2,5<T<-1) | 100 (48,3) 0(0,0) 2(1,0)
+Loang xuong (T < -2,5) 68 (32,9) 2 (1) 40 (19,3)

- Nguy co cao: 42 giéi tugng c6 nguy co giy cd xuong dui
trong10 nam > 3% va 2 doi tugng cd nguy co gdy xuong toan than

trong 10 nam > 20%

- Trong 42 dbi tuong co nguy co gy cd xuong dui trong10
nam > 3% c6 39 d6i tugng > 60 tudi, 3 doi tugng trong do tudi 45 <

va <59

- Hai d6i tuong c6 nguy co giy xuwong toan than trong 10 nim

> 20% déu > 60 tudi.

- C6 2 dbi twong c6 nguy co giy cb xuong dui trongl0 nim >

3% va thiéu xuwong.

- C6 22 dbi tugng co tién sir giy xuong va 1 ddi tugng co TS

giy CXD ctia bb hoic me.

- Tt ca cac d6i trong déu khong hat thude 14, khong tién sir sir
dung thubc glucocorticoid, khong Viém khép dang thap, khong
Loang xuong tht phat va khong udng ruou.

- Ty 18 Lodng xuong 13 32,9% va ty 18 thiéu xuong chung 14 48,3%.

Bdng 3.43. Dw bdao nguy co cao theo mé hinh FRAX

X4c xuit giy xwong S6 lwong Ty 1é %
Toan than > 20% 2 1,0
Cb xuong dui > 3% 42 20,3

Xéc suit gy xuong toan than trong 10 ndm > 20% c6 2 dbi

tugng, chiém ty ¢ 1%.

Xac suat gdy co xwong dui trong 10 nim > 3% cé 42 dbi

tuong, chiém ty 18 20,3%.
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Chwong 4. BAN LUAN

Qua nghién ctu 207 dbi twong bao gdm gdm 147 ddi twong
thira can, béo phi va 60 d6i twong khong thira can, béo phi ching t6i
ghi nhan
41.YEU TO NGUY CO LOANG XUONG, TINH TRANG
KHANG INSULIN VA MAT PQ XUONG
4.1.1. Yéu t6 nguy co' Loang xwong

Vé yéu to nguy co Loang xuong chung toi nhan thay khong
¢ su khac biét vé dac diém tudi, tinh trang man kinh, thoi gian
mén kinh, sé 1an sinh con, hoat dong thé luc va cac chi sé lipid
mau gitta nhom bénh va nhom chung. Co6 su khac biét cd y nghia
théng ké vé& chi sé6 BMI va ndng d6 glucose mau déi gitta nhom
bénh va nhom chirng.

4.1.2. Khang insulin

Hién nay cac tac gia sir dung nhiéu loai chi sé dé xéac dinh ty 1€
khang insulin trong nhiéu déi twong khac nhau trong d6 c6 béo phi.

Theo khuyén céo ciia to chirc y té thé gidi, chan doan khéng
insulin dwa trén chi s6 HOMA véi diém cit gi6i han 1a tr phan vi cao
nhét trong nhom chimg, trong nghién ctru cua ching t6i HOMA=2,51.

So sanh vé6i két qua nghién ctru ciia tac gia Tran Thira Nguyén
1a 1,39, tac gia Kalish GM 1a 2,1, tac gia Ascaso J.F. 1a 2,6. Két qua
cta chung toi twong duong vdi cua Kalish GM va Ascaso JF nhung
cao hon két qua ciia tac gia Tran Thira Nguyén. Két qua khac nhau la
do nhom ching khac nhau dan dén gia tri t phan vi khac nhau.

Khao sat tinh trang cudng-khang insulin ching toi nhan thiy
co su khac biét néng d6 insulin mau doi va céc chi sb khang insulin
cta cac nhom. Ty 1€ khéng insulin ctia nhom bénh la 87,4%, nhom
ching 1a 12,6%, su khac biét c6 ¥ nghia théng ké.

4.1.3. Mat do xwong

Khao sat mat do xuong ching toi nhan thiy MPX CXD & nhom
bénh cao hon so véi nhéom chimg (0,64 = 0,11 so vai 0,60 = 0,12,
p<0,05). Ty I& Lodng xuong va thiéu xwong tai CXP ctia nhém bénh
tuong ung 1a 27,9% va 50,3%, nhom ching tuwong tng la 45,0% va
43,3%. Ty Ié Loang xuong va thiéu xuong tai CSTL cta nhom bénh
tuong ung la 45,6% va 34,7%, nhom ching tuong tng la 48,3% va
43,4%. Ty & Lodng xwong ¢ nhom bénh thap hon so véi nhém chung,
trong d6 sur khac biét cua chi s6 T & CXD (27,9% va 45,0%) p<0,05.
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Ty 1¢ Loang xuwong va thiéu xuong CXD trong nghién ciru cta
chung t6i cao hon két qua nghién ciru cia tac gia Dang Thi Hai Yén,
ti 1¢ Lodng xwong do & vi tri ¢ xwong dui ¢ phu nit > 50 tudi 1a 21%
va ti 18 thiéu xuong 1a 19%.

HO Pham Thuc Lan va cong su (2011) nghién ctu trén 1227
ngudi (357 nam va 870 nit) tudi tir 18 - 89 séng tai Thanh phd Hb
Chi Minh, do mat d6 xuong cot séng thit lung, c¢b xwong dui va toan
than, bang may Hologic QDR 4500. Két qua nghién ctru cho thay ty
1€ Loang xuong & phu nit man kinh theo chi s6 T cua may cung cap
1a 44%, theo gia tri tham chiéu cho ngudi Viét Nam 13 29%. Ty 1é
Loang xuong CXP & nhom chung trong nghlen ciru nay la 45%,
twrong duong voi ty 1¢ Loang xwong theo chi s6 T cua may cung cap
trong nghién ciru cia HO Pham Thuc Lan 14 44%, tuong dong nay
mot phan 14 do chi sé T cia cac may Hologic sir dung & Viét Nam
déu st dung gi4 tri tham chiéu cta dan s6 Nhat Ban.

4.2. LIEN QUAN VA TUONG QUAN MAT PQ XUONG VOI
CAC YEU TO NGUY CO LOANG XUON( G, KHANG INSULIN
VA DU BAO NGUY CO GAY XUONG

4.2.1. Lién quan mat do xwong véi cac yeu t6 nguy co’ Loang Xuong

Vé moi lién quan va twong quan gitra mat do xwong va cac yéu
t6 nguy co chung tbi co nhitng nhan xét sau:

+ Pon bién

- C6 mbi lién quan MPX va LX CSTL, CXD véi tudi (p< 0,01),
tinh trang man kinh (p<0,01), thoi gian man kinh (p<0,01).

- C6 mdi lién quan LX CXD véi s6 1an sinh con (p<0,05)

- Khong c6 mdi lién quan MPX va LX voi hoat dong thé luc, BML

+ Pa bién:

- C6 su tuong quan nghich, mic d¢ vira, mat d¢ xuong tai
CSTL véi tudi (r = - 0,55, n=147, p <0,01) va co su tuong quan
thuan, mac do yéu, mat do xuwong tai CSTL véi BMI (r = 0,19,
n=147,p<0,05).

- C6 su tuong quan nghich, mirc d6 manh, mat d¢ xuong tai CXD
VO’i tudi (r = - 0,61, n =147, p <0,01) va c6 sy twrong quan thuan, mirc do
yéu, mat do xuong tai CXD véi BMI (r = 0,20, n=147, p <0,05).

- Cac yéu t6 lién quan giam mat d6 xuong tai cot song that
lung bao gdm: tudi, BMI va cholesterol toan phan. MPX tai
CSTL=1,120 - 0,598*tu6i +0,221*BMI - 0,384*CT
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- Cac yéu t6 lién quan giam mat d¢ xuong tai c6 xwong dui bao
gom: tudi, BMI va ty s6 Io/Go. Phuong trinh hoi quy tuyén tinh da
bién:MDX tai CXD = 0,852 - 0,643*tudi + 0,268*BMI — 0,188*1o/Go

- Phén tich hoi quy logistic cac yéu td lién quan dén Lodng
xuong CSTL: thoi gian méan kinh > 10 nam 1a yéu t6 lién quan dén
Loang xuong & CSTL.

Két qua nghién ctru ctia ching toi phu hop véi nhiéu nghién
ctru trong va ngoai nudc.

Nghién ctru cia Nguyén Vin Thach va cong sy, nghién ciru trén
1400 dbi turong & mién Béc Viét Nam tir thang 5/2012 dén 5/2015. Cac
tac gia két luan tudi cao 1 mot trong nhiing nguyén nhan gy Lodng
xuong. Liang Shi va cong su, nghién ctru ¢ 543 phu nit Trung qudc
mén kinh, béo phi (BMI >30). Nghién ctru cua Liang Shi cho théy co
su twong quan nghich gitra mat d§ xuong tai ¢b xuong dui va cot séng
thit lung voi tudi, tudi cang cao mat do xwong cang giam.

Tac gia Bang Thi Hai Yén nghién cttu ¢ 410 phy nt > 50
tudi két luan phu nit ¢a man kinh c6 ti ¢ thiéu xwong va Loang
xuong cao hon phu nit chua man kinh.

Baccaro L.F va cong sy nghién ctru cit ngang & 622 phu nit
Brazil trén 50 tudi. Cac tac gia két luan thoi gian sau man kinh cang
dai mat d6 xuong cang giam. Theo nghién cuu cua tac gia Hoang
Vian Diing, nguy co Loang xwong & nhom phu nit c6 thoi gian man
kinh > 10 nam cao hon 4,17 1an so véi nhém phu nit c6 thoi gian
man kinh < 10 nam.

Két qua nghién ctru cua tac gia Dang Nguyén Trung An nghién
cliru & 766 trén 45 tudi & Quan Tha Bic TP HCM, sinh nhiéu con ¢o
lién quan dén Lodng xuong. Ti I¢ Lodng xuong ctia nhom nhiéu con
1a 95,8%, nhom khong sinh nhiéu con la 8,4%. Tac gia Bang Thi
Hai Yén nghién ctu ¢ 410 phu nit > 50 tudi két luan nhiing phu ni
c6 s lan sinh con > 3 ¢6 ty 1é Lodng xwong va thiéu xuong cao
hon nhitng phu nit < 3 con. Két qua nhitng nghién ctru nay phu
hop voi két qua nghién ciu cia chung t61, trong nghién ctru cua
chung t6i nhimg truong hop €6 so lan sinh con > 3 ¢6 nguy co
Lodng xuong c6 xuong dui gap 2.08 lan so véi nhirng trudng hop
c6 s6 lan sinh con 1 - 2.

Johansson H. va cong su nghién cuu trén 398.610 phu nit tir 20
dén 105 tudi, tudi trung binh 1a 63 tudi, két qua nghién ctru cho thiy
béo phi 1a mot yéu té nguy co doc 1ap cho tit ca cac loai giy xuong
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do Loang xuong. Nghién ctru ciia Greco EA va cong su nghién cou &
398 ngudi béo phi, két luan BMI twong quan nghich v6i mat do
xuong cot séng thit lung.

Radojka Bijelic nghién cttu ¢ 100 phu n&t man kinh dugc
chan doan Loang xuong bang phuong phap DEXA va nhom chung
1a 100 phu nir man kinh khong Lodng xuwong. Két qua phan tich
hdi quy da bién cho thiy cholesterol toan phan l1a mét yéu té nguy
co doc lap dbi véi Loang xwong & phu nit sau man kinh. Ngoai ra
trong nghién ciru ndy céac tic gia con két luan BMI khong c6 mdi
lién quan voi Loang xuong.

Nghién ctru cta Tintut Y. va nghién ciu cua Mohiti-Ardekani J.
cho thiy ting lipid mau c6 lién quan dén Lodng xuong do lipid
mau anh hudng dén su tai hip thu xuong. Shukl va cong su nghién
clru trén 56 phu Nt man kinh so sanh v4i nhom ching 56 phu ni
tién mén kinh, céc tac gia két luan phy nir sau mén kinh bi Lodng
xuong cholesterol toan phan cao so véi phu nit tién man kinh bi
Loang xuong.

4.2.2. Lién quan mit d¢ xwong v6i khang insulin

Nhimng ndm gan day nhiéu nghién ciru di két luan insulin c6
tac dung truc tiép 18n té bao xuong. Nghién ctru cia Fulzele K. va
cong su nghién ciru trén chudt cho thy insulin lam giam sy phan hoa
va giam tao xuong, dan dén sd luong té bao xuong thap va giam khdi
lugng xuong. Nhirng dit liéu ndy cung véi viéc xuong mong manh dé
gdy ¢ nhitng bénh nhan bi thiéu insulin do bénh tiéu dudng typ 1, di
dan dén gia thuyét rang thiéu insulin 1am giam chat luong xuong.
Tuy nhién, do sy lién quan chit ché gitta béo phi va khang insulin
nén kho phan biét cac tac dong doc 1ap cua bénh béo phi va khang
insulin trén xwong. Nghién ctru ciia Shanbhogue V.V. va cong su két
ludn c6 mbi lién quan giita ndng d6 insulin trong mau va mat do
xuong ddc 1ap voi BMI. Nguoc lai, nghién clru cua Srikanthan P. va
cong su va cua Dennison EM va cdng su cho théy mat mbi lién quan
giita insulin va MDX sau khi diéu chinh BML.

Theo két qua nghién ctru cia Shin D va cong su, c6 mdi lién
quan gitra khang insulin va mat do xwong. Nong do6 insulin trong
huyét tuong luc doi tuong quan nghich véi MPX va Loang xuong.
Két qua nghién ciru ndy cho thiy khang insulin 1a mot yéu t6 du bao
tiéu cuc ddi voi suc khoe cua xwong. Mdi twong quan gitra insulin
trong huyét twong va MPX khac nhau tuy theo mirc d6 khang insulin.
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Mot nghién ctru khéc, Srikanthan P va cong su nghién cau &
717 ngudi My bi dai thao duong, két luan khang insulin tuong quan
nghich véi stc manh c6 xwong dui thip. Va cac tac gia ciing
khuyén cdo khong phai glucose mau tao nén méi lién hé nay ma
chinh nong d6 insulin ting cao trong mau quyét dinh. Nghién cau
két luan khang insulin anh huong xau dén sic manh cua cac xuong
chiu stic nang co thé.

Buday B. va cong su nghién ctru trén 20 phu nir khée manh va
51phu nit khéng dung nap glucose, do tudi trung binh ctia nhém nghién
ctru 1a 49. Cac tac gia két luan c6 su tuong quan nghich gitta mat do
xuong voi d6 nhay insulin va sy tai hap thu xuong giam di khi tinh trang
khang insulin nang hon.

Két qua nghién ctru cua ching t6i phan tich don bién khong thiy
méi lién quan gira mat d xwong voi khang insulin theo HOMA - IR,
phan tich hdi quy tuyén tinh da bién mat do xuong tai CXD voi cac
yeu t6 nguy co va khang insulin két qua cho thay ty sb 1o/Go ting 1a
yeu t6 nguy co giam mat do xuong tai CXD.

MDX tai CXP = 0,852 - 0,643*tu6i +0,268*BMI — 0,188*1o/Go
4.2.3. Du bao nguy co gay xuwong

Viéc str dung MPX don doc dé danh gia nguy co gy xuong co
do dac hiéu cao nhung do nhay thip. Po nhay thap dong nghia vai
viéc xuwong cé thé giy xay & nhitng phu nit chua bi Lodng xuong.
Vi thé xu hudng hién nay khong st dung MPX don doc dé chan
doan ciing nhu quyét dinh diéu tri Lodng xwong.

Theo khuyén céo ciia Hoi Lodng xwong My (NOF: National
Osteoporosis Foundation) cac ca nhan Lodng xwong hodc cac ca nhéan
c6 tién sir gy xuong hodc cac ca nhan thiéu xuong nhung co gia tri
tién lugng giy xuong toan than > 20% hodc gia tri tién luong giy cb
xuong dii > 3% duoc chi dinh didu tri.

Nguyén Thi Thanh Mai va cong su nghién ctru trén 853 nir va
320 nam, tudi tir 50 dén 93. Cac tac gia st dung mé hinh FRAX tri sb
tham chiéu danh cho ngudi Thai Lan. Két qua nghién ctru cho thay &
nit ty 16 LX 1a 13% va thiéu xwong 1a 53%, & nam ty 1é LX 1a 8% va
ty 1¢ thiéu xuong 1a 50%. C6 28% nir va 23% nam c6 chi dinh diéu
trj LX theo khuyén cao cua NOF. Johansson H va cong sy nghién ctru
tir 10 doan hé dan s6 tiém ning, ghi nhan mat d§ xuong va cac yéu t6
nguy co, sur dung m6 hinh FRAX voi tri s6 tham chiéu ctia Vuong
qudc Anh. Cac tac gia két luan viée st dung FRAX két hop v6i mat



22

dé xuong lam tang hi€u qud cta viéc cia danh gid nguy co gay
xuwong. Nam 2011, Kanis J.A va cong su da dua ra mo6 hinh FRAX diéu
chinh theo liéu corticoid d va dang sir dung. Céc tic gia khuyén co ddi
Vi corticoid lidu thap (<2,5 mg /ngay prednison hodc tuong duong), xac
suat gdy xwong toan than giam khoang 20% tuy theo do tudi. Bi véi
lidu trung binh (2,5-7,5 mg/ngay), gia tri FRAX chua dleu chinh ¢c6 thé
duoc su dung. Déi vai lidu cao (> 7,5 mg/ngay), x4c sudt gy xuong co
thé duoc diéu chinh ting khoang 15% .

Nghién ctru cua chung to1 sir dung m6 hinh FRAX véi gia tri
tham chiéu danh cho ngudi Thai Lan. Két qua nghién cau xéc suat
gy xuong toan than trong 10 nam > 20% chiém ty 1& 1% va xéc suat
gdy cb xuong dui trong 10 ndm > 3% chiém ty 16 20,3%. Ty 1& Lodng
xuong chung tai CXD 12 32,9 % va ty 18 ¢6 chi dinh diéu tri LX theo
khuyén c4o ctiia NOF 1a 45%.

KET LUAN

Nghién ctu 207 phu nit trén 45 tudi, gom 147 phu ni thira
can béo phi (nhom bénh) va 60 phu nit khong thira can béo phi
(nhom ching) chiing t6i c6 mot sé két luan sau:

1. Nguy co loang xwong, tinh trang khang insulin va mat d¢
xwong & phu nir trén 45 tudi thira cin, béo phi
1.1. Yéu té nguy co lodng xwong

- C6 su khéc biét vé néng dd glucose mau doi gitra nhom bénh
va nhom ching (p<0,05).

- Khong co6 su khac biét vé tudi, tinh trang méan kinh, thoi gian
mén kinh, s6 1an sinh con, hoat dong thé luc va cac chi sb lipid mau
gilta 2 nhom nay (p>0,05).

1.2. Khang insulin

- C6 sy khac biét vé n@)ng d6 insulin mau déi va cac chi sd
khang insulin gitta nhém bénh va nhém chirng (p<0,05).

- Ty I¢ khang insulin (HOMA-IR) ciua nhém bénh 1a 87,4%
cao hon ty 1€ khang insulin ciia nhom chung 1a 12,6% (p<0,01).

- Gi4 tri du bao cuong insulin tai diém cit BMI 1a 26,43 kg/m?
véi AUC la 0,663 va gia tri dy bao khang insulin (HOMA-IR > 2,51)
tai diém cit BMI 1a 26,4 kg/m? véi AUC 1a 0,640.

1.3. Mdt d¢ xwong

- MbX CXD & nhom bénh cao hon so voi nhom chung

(0,64 + 0,11 so voi 0,60 + 0,12), p<0,05.
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- Ty ¢ lodng xuong va thiéu xuong tai CXD ctia nhom bénh twong
ung 1a 27,9% va 50,3%, nhom chimg tuwong ung la 45,0% va 43,3%.

- Ty 18 lodng xuong va thiéu xwong tai CSTL ctia nhom bénh twong
ung la 45,6% va 34,7%, nhom chimg tuong ung la 48,3% va 43,4%.

- Ty 1€ lodng xuong ¢ nhom bénh thip hon so v&i nhém ching,
trong d6 su khéc biét cua chi s6 T & CXP (27, 9% va 45,0%), p<0,05.
2. Méi lién quan giira mat do xwong véi cic yéu td nguy co loding
xuwong, khang insulin va du bao nguy co gay xwong
2.1. Lién quan mdt dj xwong véi cdc yéu té nguy co lodng xwong

- C6 mdi lién quan MPX va LX CSTL, CXDP vé6i tudi
(p< 0,01), tinh trang méan kinh (p<0,01), thoi gian man kinh (p<0,01).

- C6 mbi lién quan LX CXP vdi sb 1an sinh con (p<0,05).

- Khong c6 mdi lién quan MbX va LX vdéi hoat dong thé luc, BMI
(p>0,05).

- Co sy twrong quan nghich, mirc d6 vira, mat d6 xuong tai CSTL
VGi tudi (r = - 0,55, =147, p <0,01) va c6 su tuong quan thuan, mac do
yéu, mat do xuong tai CSTL v6i BMI (r = 0,19, n = 147, p < 0,05).

- C6 su twong quan nghich, mac d6 manh, mat dé6 xuong
tai CXP véi tudi (r = - 0,61, n =147, p <0,01) va c6 su twong
quan thuan, mic d6 yéu, mat d6 xuong tai CXD véi BMI
(r=0,20, n=147, p <0,05).

- Cac yéu tb lién quan giam mat d6 xwong tai CSTL bao
gom: tudi, BMI va cholesterol toan phan ting. Phuong trinh hoi
quy tuyén tinh da bién:

MBDX tai CSTL = 1,120 - 0,598* tui + 0,221* BMI —0,384* CT.

- Cac yéu t6 lién quan giam mat do xuong tai CXD bao gdm:
tudi, BMI va ty 6 lo/Go tang. Phuwong trinh hdi quy tuyén tinh da bién:

MDX tai CXD = 0,852 - 0,643* tudi + 0,268* BMI - 0,188* 15/Gs.

- Phan tich hdi quy logistic cic yéu t6 lién quan dén lodng
xuong CSTL: thoi gian méan kinh > 10 nam 1a yéu té lién quan dén
loang xuong & CSTL.

2.2, Lién quan mdt d¢ xwong vdi khdang insulin

- Khéng c6 mdi lién quan mat do xuong voi cac chi s6 khang
insulin (p>0,05).

- Hoi quy da bién: C6 mdi lién quan mat d6 xuong tai cbd
xuong dui v6i khang insulin. Phuong trinh hdi quy tuyén tinh da bién:

MDX tai CXD = 0,852 - 0,643* tudi + 0,268* BMI - 0,188* 1o/G
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2.3. Dw bdo nguy co gay xuwong theo FRAX
- Xac suat gdy xuong toan than trong 10 ndm > 20% chiém ty l¢
1% va x4c suat giy ¢ xuwong dui trong 10 ndm > 3% chiém ty 1& 20,3%.
- Ty 1€ loang xuong chung tai CXD la 32,9 % va ty 1€ c6 chi
dinh diéu tri LX theo khuyén céo ciia NOF 14 45%.

KIEN NGHI

Nhitng phu nir trén 45 tudi, thira can béo phi c6 cholesterol
toan phan cao nén chi dinh do MPX nhit 1a MPX tai CSTL vi tudi,
BMI va cholesterol toan phan 1 yéu t6 nguy co giam MPX tai CSTL.

Nhiing phu nit trén 45 tudi, thira can béo phi va ty sb 1o/Go cao
nén chi dinh do MPX nhét 1a MPX tai CXD vi tudi, BMI va ty sb
lo/Go 12 yéu t6 nguy co giam MPX tai CXP.

Nhiing phu nir trén 45 tudi, thira can béo phi khong nén sir
dung don thudan MPX dé chan doan va quyét dinh diéu tri lodng
xuong, nén két hop voi cac yéu td nguy co 1am sang khac (vi du mo
hinh FRAX ciia WHO) dé tién lugng giy xuong, theo ddi diéu tri va
du phong gy xuong.

HAN CHE CUA PE TAI

- Do han ché vé& phuong tién danh gia thira can, béo phi nén
khéng danh gia duoc chinh xac khdi nac, khdi md, nhat 1a khong
danh gia dugc khdi md ndi tang.

- SO lwgng miu nghién ciru con han ché dé xac dinh gia tri
du bao giy xuong theo mé hinh FRAX trén ddi twong nir thira can
béo phi.
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PREFACE

1. The urgency of the thesis

Obesity and Osteoporosis are two major global health issues, with
obesity probably interfering with bone health. In fact, the belief that
obesity is protective against Osteoporosis has recently come into
guestion on the basis of the latest epidemiologic and clinical studies,
which have shown that a high level of fat mass might be a risk factor for
Osteoporosis and fragility fractures.

In recent years, many studies have concluded that insulin acts
directly on bone cells. However, due to the close association between
obesity and insulin resistance, it is difficult to distinguish the independent
effects of obesity and insulin resistance on bone.

Besides, age-related changes in body composition, metabolic
factors, and hormonal levels after menopause, accompanied by a decline
in physical activities may all provide mechanisms for the propensity to
gain weight, which is often characterized by an increase in fat mass and a
decrease in lean mass is the cause of increased risk of obesity and
Osteoporosis.

In Vietnam, there have been many studies on obesity, insulin
resistance, and bone mineral density but there has been no study on the
relationship between insulin resistance and bone mineral density in the
overweight and obese women over 45 years old.

Therefore, we study the topic "Study on bone mineral density,
insulin resistance and Osteoporosis risk factors in the overweight and
obese women over 45 years old".

2. Objectives

First objective: To assess some Osteoporosis risk factors, the insulin
resistance and the bone mineral density by DEXA method in the
overweight and obese women over 45 years old.

Second objective: To evaluate the relationships between the bone
mineral density, the Osteoporosis risk factors and the insulin resistance;
to predict the FRAX fracture risk in the above subjects.

3. Scientific significance and practical meaning

Scientific significance: The examination of bone mineral density by
DEXA and insulin resistance assessment tests are objective and accurate
surveys in Osteoporosis and insulin resistance studies. This is an
up-to-date study because there has been no study done on the bone
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mineral density associated with insulin resistance and Osteoporosis risk
factors in women overweight and obese in Vietnam.

Practical meaning: To determine the bone mineral density, insulin
resistance and Osteoporosis risk factors in women over 45 years old with
overweight and obesity. By assessing the relationship between bone
mineral density, Osteoporosis risk factors, and insulin resistance, this
study can help clinicians have a plan for prevention and treatment of
Osteoporosis in overweight and obese female patients over 45 years old.
Moreover, the study also predicts the rate of femoral neck fractures and
bone fractures in 10 years using FRAX model to help clinicians identify
the high-risk individuals for early intervention.

4. Contributions of the thesis

This thesis has defined some of Osteoporosis risk factors in the
overweight and obese women over 45 years old (age, menopause status,
menopause duration, number of births, total cholesterol, insulin
resistance).

Besides, the study also showed that prediction of risk of bone
fracture according to FRAX model was valuable to recommend that
clinicians should not only use BMD to diagnose and decide
Osteoporosis treatment, so should be combined with risk factors other
recommendation (Eg. WHO FRAX model) for prognosis of fractures,
monitoring of treatment and prevention of fractures in overweight and
obese women.

STRUCTURE OF THESIS

This is a 108 page thesis with 4 chapters, 43 tables, 6 figures, 1
diagrams, 5 charts, and 126 references (Vietnamese: 26, English: 100).
Preface: 4 pages, overview: 27 pages, subjects and methods: 18 pages,
results: 26 pages, discussion: 28 pages, conclusion: 03 pages,
recommendation: 01 page, study limitations: 01 page.
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CHAPTER 1: OVERVIEW

1.1. Overweight - Obesity, insulin resistance and metabolic syndrome
1.1.1. Overweight - Obesity

Obesity is a chronic metabolic disease characterized by an increase in
stored body fat. According to the World Health Organization (WHO), obesity
is a sign of poor health and has become one of the leading causes of disability
and death.

According to WHO's obesity assessment criteria for adult Asians, overweight
happens when BMI>23 kg / m? and obesity occurs when BMI > 25 kg / n,

Diagnosis of obesity is based on body fat by dual energy X-ray
adsorption (DEXA), obesity takes place when body fat > 35% for women and
>25% for men.

1.1.2. Insulin resistance

- Insulin resistance is a condition in which the biological effects of
insulin is reduced by an increase in blood insulin levels. In other words,
insulin resistance occurs when the cells of the target organ do not respond or
the target cells themselves resist the increase in blood insulin.

- Metabolic syndrome: The World Health Organization (WHO)
defines metabolic syndrome as insulin resistance in combination with any
of the following two criteria: abdominal obesity, triglyceridemia >150
mg/dL, HDL <35 mg/dL for men and < 39 mg/dL for women, blood
pressure > 140/90mmHg or are using antihypertensive, high blood
glucose, microalbuminuria.

1.2. Osteoporosis
1.2.1. Bone structure, bone turnover, bone mineral density and Osteoporosis

- Bone structure: In terms of morphology: bone is composed of two main
types of tissue including the matrix and calcium. Biologically: the bone is
divided into two groups including compact bone and spongy bone.
Histologically: the bone is a living, active tissue with the nervous system,
blood vessels, and cells. Chemically: protein accounts for one-third of bone
tissues and minerals account for two-thirds.

- Bone turnover: Bone turnover is a continuous cycle of bone resorption
and bone formation processes that help bones remodel. Under normal
conditions, the process of bone resorption and bone formation works equally.
This balance is broken in some stages. When there is more bone resorption
than bone formation, it will lead to the increase in bone loss.

- Bone mineral density: Bone mineral density is the density of minerals
in bone tissue per unit area or volume.
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- Osteoporosis: The WHO defines Osteoporosis as a disease that is
characterized by low bone mass, deterioration of bone tissue, and disruption
of bone microarchitecture; it can lead to compromised bone strength and an
increase in the risk of fractures

- Diagnosis of Osteoporosis: According to WHO criteria, Osteoporosis
is diagnosed once the bone mineral density (BMD) of femoral neck, total
femur or lumbar spine is equal or below -2.5.

1.2.2. Risk factors for Osteoporosis

Many studies have indicated the following factors related to
Osteoporosis in women: bone mineral density decline, elderly, female sex,
low body weight, glucocorticoid use, smoking, alcohol consumption, beer,
falls and weakness, a history of bone fractures, calcium deficiency, and
secondary causes of Osteoporosis ...

1.2.3. Methods for Osteoporosis diagnosis:

Dual energy X-ray adsorption method, high-resolution quantitative
computed tomography, and bone mineral density measurement by
quantitative ultrasound methods.

1.2.4. The relationships between overweight, obesity, insulin resistance, and
bone mineral density

Many epidemiological and clinical studies have concluded that high
body fat mass is a risk factor for Osteoporosis and fractures. The components
of metabolic syndrome such as hypertension, hypertriglyceridemia, HDL
reduction, insulin resistance and so forth are also potential risk factors for low
bone mineral density and Osteoporosis. Bone-forming cells and fat cells share
the same origin from mesenchymal stem cells. The relationship between
obesity and bone mineral density is established through the complex
interaction of adipokines and hormones.

In addition, in recent years many studies have concluded that insulin acts
directly on bone cells. However, due to the close association between obesity
and insulin resistance, it is difficult to distinguish the independent effects of
obesity and insulin resistance on bone.

In summary, the link between obesity, insulin resistance and bone
mineral density is a complex association, and more research is needed for
better understanding this association.

1.2.5. Models for prediction the risks of Osteoporosis fractures

The models that was used are FRISK Score, Qfracture score, FRAX,
GARVAN ... The FRAX model is highly appreciated and used the most
among those models.
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According to the recommendation of the Osteoporosis Foundation
(NOF) that Osteoporosis individuals or individuals with a history of
fractures or individuals with osteosarcoma of FRAX model with prognosis
of systemic fracture 20 % or the initial value of femoral neck fracture > 3%
are indicated for treatment.

CHAPTER 2: PATIENTS AND METHODS

2.1. Study subjects

The study was conducted on women over 45 years old at Medic-
Binh Duong Hospital from January 2017 to 6/2018.

We conducted a survey of 207 subjects including 147 overweight
and obese subjects (disease groups) and 60 non-overweight and obese
subjects (control group).

2.1.1. Inclusive criteria

- Disease group: BMI > 23 kg/m?

- Control group: BMI < 23 kg/m?. No subjects with a BMI < 18.5 kg/m?

207 subjects divided into 2 groups:

- Disease group: 147 women with a BMI > 23 kg/m?

- Control group: 60 women with a BMI < 23 kg/m?.

2.1.2. Exclusive criteria

- Individuals who refused to sign informed consent.

- Individuals who has been using medications that affect bone
mineral density, blood glucose, blood insulin and blood lipids.

- Individuals who were diagnosed with diabetes.

- Individuals who were clinically diagnosed of secondary Osteoporosis.

- Long-term immobile patients.

- Individuals who were contraindicated for obtaining BM.

- Individuals with unattainable FN BMD or LS BMD.

2.2. Methods
2.2.1. Design

Cross-sectional descriptions compared with control group.
2.2.2. Sampling method

By convenience sampling from January 2017 to June 2018, we got
207 participants.

2.2.3. Research protocol and variables

- Select study subjects.

- Perform: history taking and physical examination: age, number of
births, menopause status, menopause duration, physical activities,
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history of individual's bone fractures related to Osteoporosis, history of
femoral neck fracture of their parents, medication being used.

- Measure: height, weight, and BMI.

- Measure: BMDs at lumbar spine and femoral neck.

- Obtain lab results regarding the concentration of total cholesterol,
triglyceride, HDL - ¢, LDL - ¢, fasting blood glucose, and fasting serum
insulin concentrations.

- Calculating other variables: HOMA, QUICKI, Mc Aule, 1o/Go

- Entering risk factors into FRAX Model using online software and
using reference values for Thailand.

- Analyzing the variables by SPSS 22.0 software.

Chapter 3: RESULTS

3.1. Survey on some risk factors, insulin resistance and bone mineral

density by DEXA method in overweight and obese women over 45

years old.

3.1.1. Some Osteoporosis risk factors

Table 3.1. Age characteristics, menopause status, menopause duration,
number of births, physical activities

e Disease Control
Char(arl‘c(t)/er)lstlcs group group D
70 n=147 (%) | n=60 (%)
45<and <59 | 73 (49.7) 30 (50) >0.05
Age > 60 74 (50.3) 30 (50) '
(Years old) Average age | 60.53£8.41 | 59.45+£9.08 | >0.05
Theoldest, | Tmax=92 | Tmax =80
the youngest | Tmin = 46 Tmin =46
Not yet
Mesrlgfuasuse menopausal 19 (12.9) 11 (18.3) > 0.05
Menopausal | 128 (87.1) 49 (81.7)
Menopause <10 73 (57.0) 21 (42.9) > 0.05
duration (Years) >10 55 (43.0) 28 (57.1) '
0 9(6.1) 3(5.0
bhl#]?t()ﬁ:n%fs) ) 61(415) | 28(63.7) | >0.05
>3 77 (52.4) 29 (48.3)
Physical Yes 45 (30.6) 19 (31.7) > 0.05
activities No 102 (69.4) 41 (68.3) '

- There was no difference in age, menopause status, menopause
duration, number of births, physical activities between the disease group
and control group (p> 0.05).




3.1.2. Insulin resistance
Table 3.6. Insulin resistance index of the groups
Insulin Disease group Control
resistance | Overweight Obese TC-BP group
index (n=51)® | (n=96)@ | (n=147)® | n=60®
lo/Go 2.09+1.06 | 3.24+2.31 | 2.82+2.05 | 1.30 + 0.68
p P 12, 1-4,34<0.05; p 2.4< 0.05
HOMA-IR [ 3.40+1.99 | 5.17+4.04 [ 456+3.57 [ 1.94+1.46
P P 12 14,34 24<0.05
QUICKI [ 0.33+0.03 ] 0.31+0.03 | 0.32+0.03 [ 0.36+0.03

p P 12 1-4,3-4,2-4< 0.05
McAuley | 4.14+0.68 | 3.75+0.73 | 3.89 £0.75 | 4.90 +0.82
p P 1-2,1-4, 3-4, 2.4 < 0.05

There were statistically significant differences in insulin resistance
index between groups.
Table 3.8. Rate of insulin resistance (HOMA - IR> 2.51) of disease
group and control group
Disease group | Control group
Insulin resistance (n =147) (n =60) p
n % n %

104 87.4 15 12.6

Insulin resistance
(n=119)
No insulin resistance
(n=88) 43 48.9 45 51.1

Total (n=207) 147 71.0 60 29.0
The rate of insulin resistance of the disease group was 87.4%,
higher than the control group's insulin resistance which was 12.6%,
showing the statistical significance.
3.1.3. Bone mineral density
Table 3.12. Bone mineral density at the lumbar spine

<0.01

o, Disease grou Control grou
Position (n=127) P (n=6%) P p
L1 0.75+0.13 0.72+0.13 > 0.05
L2 0.77+0.14 0.74+0.15 > 0.05
L3 0.82+0.16 0.77+0.16 > 0.05
L4 0.84+0.15 0.79+0.17 <0.05
Average 0.80+0.14 0.76 £ 0.15 >0.05

The average bone mineral density in the lumbar spine of the
disease group is higher than the control group's, which was not
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statistically significant. Bone mineral density at the L4 position of the
group was significantly higher than that of the control group.
Table 3.13. Bone mineral density at the femoral neck

. Disease group | Control group
Position (n:147) (n=60) p
Femoral neck 0.64+0.11 0.60+0.12 < 0.05

Bone mineral density in the femoral neck of the group was
significantly higher than that of control group.
Table 3.14. Classification of bone mineral density at the lumbar spine

Disease Control
ee group group
Classification (n=147) (n=60) p
n % n %
Normal
(T index > -1) 29 19.7 5 8.3

o 2 _
e Vs | wr | a0 |wa) 22
Osteoporosis

(T index <-2.5) 67 | 456 | 29 | 483
Total 147 | 100 60 | 100
D <0.05 <0.05

- Disease group: The rate of bone deficiency is 34.7% and
Osteoporosis rate is 45.6% (p <0.05).

- Control group: The rate of bone deficiency was 43.4% and
Osteoporosis rate was 48.3% (p <0.05).

- There was no difference in bone deficiency and Osteoporosis rate
between the group and control group (p> 0.05).
Table 3.15. Classification of bone mineral density at the femoral neck

R Disease group | Control group
Classification (n=147) (n=60) D
n % n %
Normal
(T index > -1) 32 21.8 7 11.7
Bone deficient x> =6.53
(25<Tindex<-1) | 4 | 993 | 26 | 433 1% 005
Osteoporosis
(T index < -2.5) 41 27.9 27 45.0
Total 147 100 60 100
p <0.05 <0.05




9

- Disease group: The rate of bone deficiency was 50.3% and
Osteoporosis was 27.9% (p <0.05).

- Control group: The rate of bone deficiency was 43.3% and
Osteoporosis was 45.0% (p <0.05).

- There was a statistically significant difference in bone deficiency and
Osteoporosis rate between the disease group and the control group.
3.2. Relationship between bone mineral density, risk factors, and
resulin resistance; prediction of fracture risks
3.2.1. Relationship between bone mineral density and Osteoporosis
risk factors

Table 3.16. Relationship between bone mineral density and age

Age Femoral neck Lumbar spine
(years old)
45 <and <59 0.69 £ 0.09 0.86+£0.13
> 60 0.59+0.11 0.74+0.11
P <0.01 <0.01

Bone mineral density at the 2 positions of the femoral neck and
lumbar spine of the 45 < and < 59 year old group is higher than that of

those aged > 60, the difference was statistically significant.
Table 3.17. Relationship between Osteoporosis
at the lumbar spine and age

T index Osteoporosis Non-Osteoporosis Total
(Tindex<-2.5) (T index >-2.5) n (%)
Age n (%) n (%)
45<and <59 20 (27.4) 53 (72.6) 73 (100)
>60 47 (63.5) 27 (36.5) 74 (100)
Total 67 80 147
OR; 95%Cl; p OR =4.61; 95% CI = 2.29-9.28; p <0.05

In the group over 60 years old, Osteoporosis rate was 63.5% and
the non-Osteoporosis rate was 36.5%. The difference was statistically
significant.

The group over 60 years old had 4.61 times the Osteoporosis risk
at the lumbar spine of the group aged 45 < and < 59 years old. The
difference is statistically significant.
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Table 3.18. Relationship between Osteoporosis at the femoral neck and age

T index Osteoporosis Non-Osteoporosis Total
(Tindex<-2.5)n (T index> - 2.5) n (%)
Age (%) n (%)
45 <and <59 9(12.3) 64 (87.7) 73 (100)
> 60 32 (43.3) 42 (56.7) 74 (100)
Total 41 106 147
OR; 95%CI; p | OR =5.41; 95% CI = 2.34-12.49; p <0.05

The over 60-year-old group had the Osteoporosis rate of 43.3% and

the non-Osteoporosis rate of 56.7%; the difference was statistically
significant. The over 60-year-old group had 5.41 times the Osteoporosis

risk at the femoral neck of the group aged between 45 and 59 years old;
the difference was statistically significant.

Table 3.29. Relationship between bone mineral density and BMI

one mineral density Femoral Lumbar
BMI neck spine
Overweight (n=51) 0.62+£0.11 0.79 £ 0.14
Obesity (n=96) 0.65+0.11 0.81+0.14
Total (n=147) 0.64+£0.11 0.79£0.12
>0.05 > 0.05

There was no difference in bone mineral density in the femoral neck

and in the lumbar spine between the two groups of overweight and obesity.

Table 3.30. Relationship between Osteoporosis at the lumbar spine and BMI

T index Osteoporosis Non-Osteoporosis | Total
BMI (T index <-2.5) (T index > -2.5) (n)
Overweight 26 25 51
Obese 41 55 96
Total 67 80 147
OR; 95%Cl; p | OR =1.39; 95% CI =0.71-2.76; p > 0.05

There was no difference in Osteoporosis at the lumbar spine

between the overweight and obese groups.

Table 3.31. Relationship between Osteoporosis at the femoral neck and BMI

T index Osteoporosis Non-Osteoporosis | Total
BMI (T index <£-2.5) (T index > -2.5) (n)
Overweight 16 35 35
Obese 25 71 112
Total 41 106 147
OR; 95%Cl; p | OR =1.29; 95% CI = 0.62-2.74; p > 0.05

There is no difference in Osteoporosis at the femoral neck between

the overweight and obese groups.
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Table 3.32. Correlation of the bone mineral density with age and BMI in
the disease group

Bone mineral density | Bone mineral density
Index at the femoral neck at the lumbar spine
r p r p
Age (years) -0.55 <0.01 -0.61 <0.01
BMI (kg/m?) 0.19 <0.05 0.20 < 0.05

There was an inverse correlation of bone mineral density at the
lumbar spine with age, correlation coefficient r = - 0.55 (p <0.01).

There was an inverse correlation of bone mineral density at the
femoral neck with age, correlation coefficient r = - 0.61 (p <0.01).

There was a positive correlation of bone mineral density at the
lumbar spine with BMI, correlation coefficient r = 0.19 (p <0.05).

There was a positive correlation of bone mineral density at the
femoral neck with BMI, correlation coefficient r = 0.20 (p <0.05).
3.2.2. Relationship between bone mineral density and insulin resistance
Table 3.33. Relationship between BMD at the lumbar spine and insulin

resistance of overweight and obese groups

Bone mineral density at the lumbar
. . spine
Insulin resistance Overweight Obesity p
n Value n Value
Insulin resistance
"~ (n=104) 32 |{0.79+0.15| 72 | 0.81 +£0.14 |>0.05
No 'nsu('n'g L{g?'“a”ce 19 |0.78+0.14| 24 | 0.79+0.12 |>0.05
Total (n=147) 51 10.79+£0.14| 96 | 0.81+0.14 |>0.05
P >0.05 >0.05
There was no correlation of bone mineral density at the lumbar

spine with insulin resistance of overweight and obese groups (p> 0.05).
Table 3.33. Relationship between BMD at the femoral neck and insulin
resistance of overweight and obese groups
Bone mineral density
at the femoral neck
Overweight Obesity P
n| Value | n Value
Insulin resistance (n=104) |32 ]0.62+0.11 | 72 | 0.65+0.12 | >0.05
No insulin resistance (n=43) | 19 | 0.63+0.11 | 24 | 0.65+0.09 | >0.05
Total (n=147) 51[0.62+0.11] 96 | 0.65+0.11 | >0.05
p >0.05 >0.05
There was no correlation of bone mineral density at the femoral
neck with insulin resistance of overweight and obese groups (p> 0.05).

Insulin resistance
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Table 3.37. Relationship between bone mineral density, age and BMI
in the insulin resistance group

Bone mineral density Bone mineral density
Values at the lumbar spine at the femoral neck
r P r p
Age -0.57 <0.01 -0.59 <0.01
BMI (kg/m?) 0.22 <0.05 0.22 <0.05

There was an inverse correlation of bone mineral density with age.
Correlation coefficient r = -0.57, BMD at the lumbar spine, p <0.01
There was an inverse correlation of bone mineral density with age.
Correlation coefficient r = -0.59, BMD at the femoral neck, p <0.01.
There was a positive correlation of bone mineral density with BMI.
Correlation coefficient r = 0.22, BMD at the lumbar spine, p <0.05.
There was a positive correlation of bone mineral density with BMI.
Correlation coefficient r = 0.22 BMD at the femoral neck, p <0.05.
Table 3.38. Multivariate linear regression of bone mineral density at
the lumbar spine, the risk factors, and insulin resistance

Variable Coefficient | ~arorated Statistical
t |significance
Standard P
B Errors Beta

Constant 1.120| 0.256 4371 <0.001
Age (years old) -0.010; 0.001 -0.598 |-10.350| < 0.001
BMI (Kg/m?) 0.009| 0.003 0.221 3.082 <0.05
Glucose (mmol/L) |0.021] 0.025 0.118 0.858 > 0.05
CT (mmol/L) -0.050, 0.022 -0.384 | -2.232 <0.05
HDL-c (mmol/L) |0.045| 0.027 0.132 1.644 > 0.05
LDL-c (mmol/L) |0.037| 0.023 0.257 1.581 > 0.05
TRI (mmol/L) 0.009| 0.008 0.082 1.136 > 0.05
Insulin (uU/ml) 0.004| 0.008 0.296 0.464 > 0.05
lo /Go 0.003| 0.006 0.061 0.621 > 0.05
HOMA - IR -0.019, 0.028 -0.447 |-0.678 > 0.05
QUICKI -6.395 -1.008 > 0.05
McAuley -0.016/ 0.020 -0.096 | -0.765 > 0.05

R = 0.640, the adjusted R? = 0.373

The risk factors related to bone mineral density reduction at lumbar
spine including age, BMI and total cholesterol.

Multivariate linear regression equation:

BMD at Lumbar spine = 1.120—0.598 * age + 0.221 * BMI —-0.384 * CT.
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Table 3.39. Multivariate linear regression of bone mineral density at
the femoral neck, risk factors and insulin resistance

Coefficient Callb_rgted
. coefficient
Variable t p
Standard
B Beta
Errors
Constant 0.852 0.199 4.285 < 0.001
Age (years old) -0.009 0.001 -0.643  |-11.722|< 0.001
BMI (Kg/m?) 0.009 0.002 0.268 3.942 |< 0.001
Glucose (mmol/L) | 0.012 0.019 0.080 0.613 | >0.05
CT(mmol/L) 0.025 0.017 0.231 1.410 |>0.05
HDL-c (mmol/L) | -0.019 0.021 -0.070 -0.919|>0.05
LDL-c (mmol/L) -0.030 0.018 -0.257 -1.664 | > 0.05
TRI (mmol/L) -0.005 0.006 -0.059 -0.861|>0.05
Insulin (uU/ml) 0.002 0.006 0.251 0.415 | > 0.05
16/Go -0.009 0.004 -0.188 -1.998 | < 0.05
HOMA - IR -0.008 0.022 -0.227 -0.363|>0.05
QUICKI -7.583 -1.260 | >0.05
McAuley -0.008 0.016 -0.059 -0.496 | > 0.05

R = 0.683, the adjusted R? = 0.434.
The factors related to bone mineral density reduction at femoral
neck including age, BMI and lo/Gg ratio.

Multivariate linear regression equation:

BMD at femoral neck = 0.852 - 0.643 * age + 0.268 * BMI - 0.188 * I¢/Gy.
Table 3.40. Logistic regression of risk factors related to Osteoporosis

Exp 95%ClI
B Wald |Df| p (B) .
(OR) Low | High
Constant -0.286
Age > 60 (Years old) | 1.281 2191 1| >0,05| 3.600|0.660| 19.634
Menopause duration
> 10 (Years) 3.280| 14.804| 1|<0.001|26.566|4.998|141.21
Number of children=| 1751 0104 1| >0.05| 0.839]0.287| 2.447
3 (children)
Physical activities 0.961 1.363| 1| >0.05| 2.613|0.521| 13.106

Menopause duration > 10 years is a risk factor related to
Osteoporosis at the lumbar spine.
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3.2.3. Prediction of fracture risks
Table 3.42. Frequency of risk factors in FRAX model

Risks for Risks for
_ Total Iumbar femoral
Risk factors n (%) spine neck
fracture fracture
n (%) n (%)
Age 45 <and <59 103 (49.7) 0(0.0) 3(14)
(years old) >60 104 (50.3) 2(1.0) 39 (18.8)
Total 207 (100) 2(1.0) 42 (20.3)
Gender (Female) 207 (100) 2(1.0) 42 (20.3)
Weight (k) 5;%3 + 540+ 1.41 | 54.71+7.47
Hei 152,71+ | 144.50+£6.36 | 14450+6.36
eight (cm) 520
History of fractures 22 (10.6)
History of fractures of patient's 1(0.5)
father or mother
Smoking 0
History of corticosteroids use 0
Rheumatoid arthritis 0
Secondary Osteoporosis 0
Drink alcohol 0
T index (at the femoral neck)
+Normal (T >-1) 39(18.8) 0(0.0) 0(0.0)
+ Bone deficiency (-2.5<T<-1) | 100 (48.3) 0(0.0) 2(1.0)
+ Osteoporosis (T <-2.5) 68 (32.9) 2(1) 40 (19.3)

- High risks: 42 subjects had a risk of femoral neck fracture in 10 years
> 3% and 2 subjects had a risk of systemic fracture in 10 years > 20%

- Among 42 subjects at risk of femoral neck fracture in 10 years >
3%, there are 39 subjects > 60 years old and 3 other subjects in the age
group of 45 < and < 59 years old.

- Two subjects with the risks of systemic fracture for 10 years >20%

are > 60 years old.

- There were 2 subjects at risk of femoral neck fracture in 10 years >

3% as well as bone deficiency.

- There were 22 subjects with a history of bone fractures and 1

object with history of fracture of either parent.
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- All subjects were non-smokers, with no history of glucocorticoid use,
no rheumatoid arthritis, no secondary Osteoporosis and non-alcoholic.

- Osteoporosis rate is 32.9% and general bone deficiency rate is 48.3%.

Table 3.43. Prediction of high risks according to FRAX model

- Amount Percentage
Fracture probability (subjects) (%)
Systemic fracture > 20% 2 1.00
Femoral neck > 3% 42 20.3

There are 2 subjects that have the probability of systemic
fractures in 10 years is greater than 20%, accounting for 1%.

There are 42 subjects that have the probability of femoral neck
fractures in 10 years > 3%, accounting for 20.3%.

CHAPTER 4: DISCUSSION

We conducted research on 207 women over 45 years age including
147 overweight and obese women (disease group) and 60
non-overweight women (control group), we noted the results and
conclusions following
4.1. Risk factors of osteoporosis, insulin resistance status and bone
mineral density
4.1.1. Risk factors of Osteoporosis

Regarding Osteoporosis risk factors, we found no differences in age,
menopause status, menopause duration, number of births, physical
activities and blood lipid indexes between the disease group and the
control group. There was a statistically significant difference in BMI and
fasting blood glucose concentrations between the control group and the
control group.
4.1.2. Insulin resistance

Currently, the authors use a variety of indicators to determine the
rate of insulin resistance in many different subjects, including obesity.

As recommended by the World Health Organization, the diagnosis
of insulin resistance based on HOMA index with the cut-off point is the
highest quartile in the control group, in our study HOMA = 2.51.

We compared our results with the research results of author Tran
Thua Nguyen (HOMA = 1.39), author Kalish G.M. (HOMA = 2.1), of
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author Ascaso J.F. (HOMA = 2.6). Our results are equivalent to those of
Kalish G.M and Ascaso J.F., but higher than the results of author Tran
Thua Nguyen. Different results are due to different control groups,
leading to different values of quartiles.

In the investigation of insulin resistance status, we found that there
were differences in fasting blood insulin levels and insulin resistance
index of the groups. The rate of insulin resistance of the disease group
was 87.4%, and of the control group was 12.6%; the difference was
statistically significant.

4.1.3. Bone mineral density

By surveying bone mineral density, we found that the bone mineral
density at the femoral neck in the disease group was higher than that of
the control group (0.64 £ 0.11 compared with 0.60 + 0.12, p <0.05). The
rate of Osteoporosis and bone deficiency at the femoral neck of the
disease group were 27.9% and 50.3%, respectively, and of the control
groups were 45.0% and 43.3%, respectively. The rate of Osteoporosis
and bone deficiency at the lumbar spine of the disease group were 45.6%
and 34.7%, respectively, and of the control group were 48.3% and 43.4%
respectively. The rate of Osteoporosis in the disease group was lower
than that of the control group, in which the difference of T indices at the
femoral neck (27.9% and 45.0%), p <0.05.

The rate of Osteoporosis and bone deficiency in our study was higher
than the research results of author Dang Thi Hai Yen; the rate of
Osteoporosis measured at the femoral neck position in women > 50 years
old was 21% and bone deficiency rate was 19%.

Ho Pham Thuc Lan et al (2011) studied over 1227 people (357 male
and 870 female) aged from 18 - 89 years old living in Ho Chi Minh City,
measuring the bone mineral density at the lumbar spine, femoral neck
and whole body by Hologic QDR 4500 machine. The study results
showed that the Osteoporosis rate in menopausal women according to the
T index supplied by the machine was 44%, with the reference value for
Vietnamese people is 29%. The rate of Osteoporosis at the femoral neck
of the control group in this study was 45%, equivalent to the
Osteoporosis rate according to the T index supplied by the machine of Ho
Pham Thuc Lan's research which was 44%. This similarity is partly due
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to the T index of Hologic machines used in Vietham use the reference
value of the Japanese population.

4.2. Relationship and correlation between bone mineral density and
risk factors, insulin resistance; precautions of bone fractures

4.2.1. Relationship between bone mineral density and Osteoporosis
risk factors

Regarding the relationship and correlation between bone mineral
density and risk factors we had the following remarks:

+ Single variable analysis:

- There is a relationship between BMD and Osteoporosis at lumbar
spine and the femoral neck with age (p <0.01), menopause status (p
<0.01), menopause duration (p <0.01).

- There is a relationship between Osteoporosis at femoral neck with
the number of births (p <0.05)

- There is no relationship between BMD and Osteoporosis with
physical activities, BMI (p> 0.05).

+ Multivariate analysis:

- There was a medium negative correlation between BMD at
lumbar spine with age (r = - 0.55, n = 147, p <0.01) and there was a
weak positive correlation between BMD at lumbar spine with BMI (r =
0.19, n = 147, p <0.05).

- There was a strong negative correlation between BMD at femoral
neck with age (r = - 0.61, n = 147, p <0.01) and there was a weak
positive correlation between BMD at lumbar spine with BMI (r = 0.20,
n =147, p <0.05).

- The risk factors related to bone mineral density reduction at lumbar
spine including: age, BMI and total cholesterol. Multivariate linear
regression equation: BMD at Lumbar spine =1.120 - 0.598 * age + 0.221
*BMI -0.384 * CT.

- The factors related to bone mineral density reduction at femoral
neck including : age, BMI and lo/Go ratio. Multivariate linear regression
equation: BMD at femoral neck = 0.852 - 0.643 * age + 0.268 * BMI -
0.188 * 1o/Go.

- Logistic regression analysis of Osteoporosis related factors at
lumbar spine: menopause duration > 10 years is a factor related to
Osteoporosis in lumbar spine.

Our research results agreed with many domestic and foreign studies.
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Nguyen Van Thach and his colleagues studied over 1400 subjects in
northern Vietham from May 2012 to May 2015. The authors concluded
that advanced age is one of the causes of Osteoporosis. Liang Shi and
colleagues studied 543 Chinese menopausal, obese women (BMI >30).
Liang Shi's study showed an inverse correlation between bone mineral
density at the femoral neck and lumbar spine with age, the older have
more bone mineral density reduction.

Dang Thi Hai Yen's study on 410 women > 50 years old concluded
that menopausal women have higher rate of bone deficiency and
Osteoporosis than non-menopausal women.

Baccaro L.F and colleagues carried out the cross sectional study on
622 Brazilian women over 50 years old. The authors concluded that the
longer the post-menopause, the lower the bone mineral density.
According to the research by Hoang Van Dung, the risk of Osteoporosis
in women with menopause duration > 10 years is 4.17 times higher than
in women with menopause duration < 10 years.

According to the results from the research of the author Dang
Nguyen Trung An on 766 over 45 years old in Thu Duc District, Ho Chi
Minh City, there is a relationship between having more children and
Osteoporosis. The Osteoporosis rate of the group having many children
was 95.8%, the rate of the group not having many children was 8.4%.
Dang Thi Hai Yen's study on 410 women who is > 50 years old concluded
that women with a number of births > 3 had higher rates of Osteoporosis
and Osteoporosis than women with less than 3 children. The results of
these studies are consistent with our results. In our study, the group that
have a number of births > 3 has 2.08 times the Osteoporosis risk at
femoral neck of the cases with number of births of 1 - 2.

Johansson H. and colleagues studied over 398,610 women aged
from 20 to 105 years old, the average age was 63 years old, the study
results showed that obesity is an independent risk factor for all types of
fractures due to Osteoporosis. The study of Greco EA and colleagues on
398 obese people, concluding that BMI is correlated negatively with
bone mineral density at lumbar spine.

Radojka Bijelic conducted a study among 100 menopausal women
who were diagnosed with Osteoporosis by DEXA method and the control
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group of 100 menopausal women without Osteoporosis. The results of
multivariate regression analysis showed that the total cholesterol was an
independent risk factor for Osteoporosis in postmenopausal women. In
addition, in this study, the authors concluded that BMI had no
relationship with Osteoporosis.

The study of Tintut Y. and the study of Mohiti-Ardekani J. showed
that hyperlipidemia is associated with Osteoporosis due to lipids,
affecting the bone resorption. Shukl and colleagues cunducted research
on 56 postmenopausal women, compared with control group of 56
premenopausal women; the authors concluded that Osteoporosis due to
high total cholesterol in postmenopausal women is more than that of
pre-menopausal women.

4.2.2. Relationship between bone mineral density and insulin resistance

In recent years, many studies have concluded that insulin acts directly
on bone cells. Research by Fulzele K. et al. in mice showed that insulin
reduced differentiation and reduced bone formation, leading to low bone
cells and bone mass reduction. These data, along with fragile bones in
patients with insulin deficiency due to type 1 diabetes, have led to the
hypothesis that insulin deficiency lowers bone quality. However, due to the
close association between obesity and insulin resistance, it is difficult to
distinguish the independent effects of obesity and insulin resistance on
bone. The research by Shanbhogue V.V. and colleagues concluded that
there was an association between blood insulin concentration and bone
mineral density, independent of BMI. In contrast, the study of Srikanthan
P. et al as well as the study of Dennison EM and colleagues showed a loss
of association between insulin and BMD after adjusting BMI.

According to the research by Shin D and colleagues, there is an
association between insulin resistance and bone mineral density. The
concentration of fasting plasma insulin correlates negatively with
BMD and Osteoporosis. This research results suggest that insulin
resistance is a negative predictor of bone health. The correlation
between plasma insulin concentration and BMD varies according to
the level of insulin resistance.

In another study, Srikanthan P and colleagues studied 717
Americans with diabetes, concluding that the insulin resistance
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correlated negatively with low femoral neck strength. And the authors
also recommended that it was not the blood glucose that makes this
correlation, but that the elevated blood insulin levels decide. The study
concluded that insulin resistance adversely affects the strength of bones
bearing the body weight.

Buday B. and colleagues studied 20 healthy women and 51 women
with glucose intolerance, with the average age of the study group was 49.
The authors concluded that there was an inverse correlation between
bone mineral density and insulin sensitivity; the bone resorption decrease
when insulin resistance becomes worse.

The results of our study, using univariate analysis, showed no
association between bone mineral density and insulin resistance
according to HOMA — IR. With multivariate linear regression analysis of
bone mineral density at the femoral neck, the risk factors and insulin
resistance, the results showed that increase 1¢/Go ratio. is a risk factor for
bone mineral density reduction at femoral neck. BMD at femoral neck
=0.852 - 0.643 * age + 0.268 * BMI - 0.188 * 1o¢/Go
4.2.3. Prediction of fracture risks

The use of BMD alone to assess the risk of fracture is highly specific
but low sensitive. Low sensitivity means that bones can easily break
which happens in women who have not had Osteoporosis. Therefore, the
current trend is not to use BMD alone to diagnose and to treat
Osteoporosis.

According to the recommendation of the National Osteoporosis
Foundation (NOF) of individuals with Osteoporosis, or individuals with
a history of fractures, or individuals with bone deficiency with a
prognostic value of systemic fractures > 20% or with a prognostic value
of femoral neck fractures > 3% are indicated for treatment.

Nguyen Thi Thanh Mai and colleagues studied over 853 women and
320 men, aged 50 to 93 years old. The authors used the FRAX model
with reference value used for Thai people. Research results showed that
the rate of Osteoporosis was 13% and bone deficiency was 53% for
women, the rate of Osteoporosis was 8% and bone defect rate was 50%
for men. There were 28% of women and 23% of men indicated for
Osteoporosis treatment according to NOF recommendations. Johansson
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H. and colleagues studied 10 potential population cohorts, recording
bone mineral density and risk factors by using FRAX models with UK
reference values. The authors concluded that the use of FRAX in
combination with bone mineral density evaluation increases the
effectiveness of the assessment of fracture risks. In 2011, Kanis J.A and
colleagues introduced a FRAX model modified with dose of corticoid
has been wused. The authors recommended that for low-dose
corticosteroids (<2.5 mg/day prednisone or equivalent), the probability
of systemic fracture is reduced by about 20% depending on age. For the
average dose (2.5-7.5 mg/day), unmodified FRAX values can be used.
For high doses (> 7.5 mg/day), the probability of fractures can be
adjusted to increase by about 15%.

Our research uses FRAX model with reference values for Thai
people. The research results showed that the probability of systemic
fracture in 10 years > 20% accounted for 1% and the probability of
femoral neck fracture in 10 years > 3% accounted for 20.3%. The overall
Osteoporosis rate at femoral neck was 32.9% and the rate of indication of
Osteoporosis treatment recommended by the NOF was 45%.

CONCLUSION

The study of 207 women over 45 years age including 147
overweight and obese women (disease group) and 60 non-overweight
women (control group), we have had the conclusions following:

1. The Osteoporosis risk factors, the insulin resistance and the bone
mineral density in the overweight and obese women over 45 years old
1.1. The Osteoporosis risk factors

There was a difference in fasting blood glucose concentration
between the disease group and the control group (p<0.05).

There was no difference in age, menopause status, menopause
duration, number of births, physical activities and blood lipid profile
between these two groups (p> 0.05).
1.2.The insulin resistance

- There was a difference in fasting serum insulin concentration and
insulin resistance index between the disease group and the control
group (p <0.05).
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- The prevalence of insulin resistance (HOMA-IR) of the disease
group higher than the control group (87.4% vs 12.6%, p <0.01).

- Predicting hyperinsulinemia at the cut point of BMI is 26.43
kg/m? with an AUC of 0.663, and insulin resistance using HOMA-IR>
2.51 at the BMI cut off point of 26.4 kg/m? with the AUC is 0.640.
1.3.The bone mineral density

- BMD of femoral neck in the disease group is higher than the
control group (0.64 + 0.11 vs 0.60 + 0.12), p <0.05.

- Prevalence of Osteoporosis and osteopenia at femoral neck in
disease group were 27.9% and 50.3% and in control group were 45.0%
and 43.3%, respectively. Prevalence of Osteoporosis and osteopenia at
lumbar spine in disease group 45.6% and 34.7% and in control group
were 48.3% and 43.4%, respectively.

- The prevalence of Osteoporosis in the disease group is lower than
that of the control group, in which the difference of T index in femoral
neck (27.9% vs 45.0%), p <0.05.

2. The relationships between the bone mineral density, the
Osteoporosis risk factors and the insulin resistance; prediction of
bone fracture risks

2.1.The relationship between the bone mineral density and the
Osteoporosis risk factors

- There was a relationship between BMD and Osteoporosis at
lumbar spine and femoral neck with age (p<0.01), menopause status
(p<0.01), menopause duration (p<0.01).

- There was a relationship between Osteoporosis at femoral neck
with number of births (p<0.05).

- There was no relationship between BMD and Osteoporosis with
physical activities, BMI (p> 0.05).

- There was a medium negative correlation between BMD at
lumbar spine with age (r = - 0.55, n = 147, p <0.01) and there was a
weak positive correlation between BMD at lumbar spine with BMI
(r=0.19, n = 147, p <0.05).

- There was a strong negative correlation between BMD at
femoral neck with age (r = - 0.61, n = 147, p <0.01) and there was a
weak positive correlation between BMD at lumbar spine with BMI
(r=0.20, n = 147, p <0.05).
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- The factors related to bone mineral density reduction at lumbar
spine including: age, BMI and total cholesterol. Multivariate linear
regression equation: BMD at Lumbar spine = 1.120 - 0.598 * age +
0.221 * BMI - 0.384 * CT.

- The factors related to bone mineral density reduction at femoral neck
including: age, BMI and increase lo¢/Go ratio. Multivariate linear regression equation:
BMD at femoral neck = 0.852 - 0.643 * age + 0.268 * BMI - 0.188 * Iy/Go.

- Logistic regression analysis of Osteoporosis related factors at
lumbar spine: menopause duration > 10 years is a factor related to
Osteoporosis in lumbar spine.

2.2. The relationship between the bone mineral density and the insulin
resistance

- There was no relationship of bone mineral density with insulin
resistance index (p > 0.05).

- Multivariate regression: There is an association of bone mineral
density at the femoral neck with insulin resistance.

BMD at femoral neck = 0.852 - 0.643 * age + 0.268 * BMI - 0.188 * 1o/Gy,
2.3. Prediction of bone fracture risks according to FRAX

The probability of systemic fracture in 10 years > 20% accounts
for 1% and the probability of femoral neck fracture in 10 years > 3%
accounts for 20.3%. The overall Osteoporosis rate at femoral neck was
32.9% and the rate of indication of Osteoporosis treatment
recommended by the NOF was 45%.
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RECOMMENDATION

- For overweight and obese women over 45 years old with high
total cholesterol, it is recommended to measure BMD, especially BMD
in the lumbar spine because age, BMI and total cholesterol are risk
factors for BMD reduction in the lumbar spine.

- For overweight and obese women over 45 years old who have a
high 1o/Go ratio, it is recommended to measure BMD, especially BMD
at the femoral neck because age, BMI and 1o/Go ratio are risk factors for
BMD reduction at the femoral neck.

- For overweight and obese women over 45 years old, clinicians
should not only use BMD to diagnose and decide Osteoporosis
treatment, so should be combined with risk factors other
recommendation (e.g. WHO FRAX model) for the prognosis of
fractures, monitoring of treatment and prevention of fractures.

LIMITATIONS OF THE STUDY

- Due to limitations on the means of assessing overweight and
obesity, it is not possible to accurately assess the lean mass and fat mass,
especially the visceral fat.

- The number of research samples is still limited to determine the
predictive value of fractures using the FRAX model in overweight and
obese women.
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