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GIA TRI CUA Z-SCORE TRONG TOI WU HOA DANH GIA MAT DO XUONG CHO
NAM GIOT DUG1 50 TUOI TAI VIET NAM

TOM TAT

Trong béi cadnh Z-score dwoc khuyén céo st dung
dé& chan doan & nam gi¢i dwéi 50 tudi, muc tiéu xac
dinh sy phu hop cla ngwéng -2,0 theo ISCD
(International Society for Clinical Densitometry) trong
nhan dinh két qua do mat d6 xwong (MDX) & nam gi6i
dwéi 50 tudi so véi T-score c6 y nghia quan trong
trong cung cip bang chirng cho thwc té l1am sang.
Phwong phap: Nghién ctvu cét ngang trén 1.835 nam
gi&i dwéi 50 tudi tlr 2018-2025 tai Bénh vién Dai hoc Y
Ha Noi. Két qua: Khi sir dung T-score, ty 1& déi twong
c6 nguy co bi phan loai qua mirc dao déng 0-2,72%
(T-score < -2,5 va Z-score > -2,0), trong khi ty 1& cé
nguy co boé sét dao dong 0,61-2,67% (T-score > -2,5
va Z-score < -2,0), tly vi tri gidi phau. Ngwoc lai, khi
s dung Z-score, ty 1& phan loai qua m&c gan nhuw
khéng dang ké, dao déng 0-0,15% (Z-score < -2,0 va
T-score > -1,1); ty 1& b sot theo ngwdng T-score < -
2,5 dao dong 0-2,72% (Z-score > -2,0 va T-score < -
2,5). Két luan: S dung Z-score gép phan giam nguy
co phan loai chwa didu chinh theo tudi va lam sang,
pht hop véi khuyén cao qudc té va bdi canh 1am sang
tai Viét Nam.

Tor khoa: Mat dd xwong, Z-score, nam gidi dwoi
50 tudi, T-score, DXA.

SUMMARY

THE VALUE OF Z-SCORE IN OPTIMIZING
BONE MINERAL DENSITY ASSESSMENT IN
MEN UNDER 50 YEARS OF AGE IN VIETNAM

In the context where Z-score is recommended for
diagnosis in men under 50 years of age, determining
the appropriateness of the —2.0 threshold according to
the ISCD (International Society for Clinical
Densitometry) in interpreting bone mineral density
(BMD) results in this population, compared with T-
score, is of significant importance for providing
evidence for clinical practice. Methods: A cross-
sectional study was conducted on 1,835 men under 50
years of age from 2018 to 2025 at Hanoi Medical
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University Hospital. Results: When using T-score, the
proportion of individuals at risk of overclassification
ranged from 0-2.72% (T-score < -2.5 and Z-score >
-2.0), while the proportion at risk of underclassification
ranged from 0.61-2.67% (T-score > -2.5 and Z-score
< -2.0), depending on anatomical site. In contrast,
when using Z-score, the overclassification rate was
negligible, ranging from 0-0.15% (Z-score < -2.0 and
T-score > -1.1), while the underclassification rate
based on the T-score < -2.5 threshold ranged from 0—
2.72% (Z-score > -2.0 and T-score < -2.5).
Conclusion: The use of Z-score reduces the risk of
age-inappropriate and clinically inconsistent
classification, aligning with international
recommendations and the clinical context in Vietham.

Keywords: Bone mineral density, Z-score, men
under 50 years, T-score, DXA.

I. DAT VAN DE

Loang xwong & nam gidi 1a van dé sirc khde
céng dong nhuwng chwa dwoc quan tdm dung
murc. Tai Hoa Ky, wéc tinh khodng 2 triéu nam
gigi bi loang xwong va 12 triéu ngudi cd nguy
co, v&i chi phi y té lién quan dén gay xwong &
nam gi¢i chiém khodng 1/3 tdng chi phi gay
xwong do loang xwong."

Do MBX bang phwong phap tia X nang lwong
kép (DXA - Dual-energy X-ray Absorptiometry) la
tiéu chuan vang trong chan doan loang xwong.
Theo Té chirc Y t& Thé gidi (WHO), T-score < -
2,5 tai ¢cd xwong dui hodc cot sdng that lwng
dwoc dung dé chan doan lodng xwong & phu niy
sau man kinh va nam giéi = 50 tudi.2 Tiéu chuén
nay khéng dwoc khuyén céo ap dung cho nam
gi¢i dwéi 50 tudi. ISCD tir nam 2003 dén phién
ban cap nhat ndm 2023 nhét quan khuyén céo
st dung Z-score - chi s6 so sanh MDX c& nhan
v&i quan thé tham chiéu cung tudi, gidi va chiing
tdc d& nhan dinh két qua do MPX & nam giGi
dwéi 50 tudi.® Nghién ctvu cla Kim va cs trén
3.310 nam gi¢i Han Québc 20-49 tudi cho thay sy
khéng ddng nhéat dang ké gitra T-score va Z-
score, dat ra cau héi vé tinh phu hop cuia cac
ngwdng chan doan khi ap dung cho quan thé
khong phai da tréng.4

Luat Phong bénh 2026 dat muc tiéu phat hién
s&m va quan ly bénh chuyén héa trong dé co
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lodng xwong la wu tién quan trong nham giam
ganh nang gady xwong.® Nhwng theo luat bao
hiém y té nam 2024 van chi thanh toan thubc
diéu tri lodng xwong khi T-score < -2,5, c6 thé
bd sét cac trwdng hop MPX thdp can can thiép
sém, hodc chan doan qua mirc dan dén diéu tri
khéng can thiét. Hién tai, chwa c6 nghién cu
nao tai Viét Nam danh gia médt cach hé théng
tinh phu hgp cta ngwéng Z-score -2,0 v&i nam
gi¢i Viet Nam duéi 50 tudi do bdng DXA. Do
vay, chung téi thyc hién nghién ctru nham tra 15i
cau hadi: Gia tri Z-score -2,0 c6 phu hop dé ap
dung phan tich két quéd do mat d6 xwong cho
nam gidi Viét Nam duwéi 50 tudi khong?

Il. DOl TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Thiét ké nghién clru

Nghién ctru cat ngang mé ta, s&r dung di liéu
hoéi clvu tr co' s& di lieu do MDX béng DXA tai
Bénh vién Pai hoc Y Ha Noi, giai doan thang
4/2018 dén thang 4/2025.

2.2. Tiéu chuan chon mau

Tiéu chuén Iwa chon:

- Béi twong = 18 tudi tai thoi diém do MDX.

- C6 két qua do MDX bang DXA day du tai it
nhat mét trong 7 vi tri gidi phau dwoc phan tich.

Tiéu chudn loai trir:

- Nam gi¢i = 50 tudi.

- N giéi.

- H4 so thiéu di¥ liéu nhan trac hoc.

- C6 bénh ly anh hwéng chuyén héa xwong:
cuwdng/suy giap, cuwdng can giap, dai thao
dwong type 1, hdi chirng Cushing, bénh than
man, viém khép dang thap, viém cot séng dinh
khép, cac bénh ly rdi loan chuyén héa xwong
bam sinh.

- Dang hodc da dung thubc anh huéng MPX:
corticosteroid (= 5 mg prednisone/ngay = 3
thang), liéu phap thay thé hocmon.

- Tién s gdy xwong tw phat; ¢ kim loai ving
cot sbng/xwong dui &nh hwdng dén két qua
DXA.

2.3. Po lwéng

Chiéu cao va can nang dwoc do bang can
dién t&r Tanita (d6 chinh xac 0,1 kg va 0,1 cm).
Chi s khéi co thé (BMI) dwoc tinh theo cong
thirec BMI = can nang (kg)/[chiéu cao (m)]2.

Mat dd xwong dwoc do bang may DXA
Hologic Discovery A (Hologic Inc., Waltham, MA,
USA, ndm san xuét 2019).

2.4. Tiéu chuan chan doan

T-score va Z-score déu la cac gia tri dwoc
chuén héa theo d9 léch chuan, nhung khac nhau
& quan thé tham chiéu dwoc s dung dé so sanh
BMD clia c4 thé.6

Coéng thirc tinh T-score:

BMD do duoc— BMD trung binh clia quén thé tham chiéu fré khée manh

T-score =

Céng thre tinh Z-score:

D6 léch chuan clia quan thé tham chiéu tré khée manh

BMD do duoc — BMD trung binh clia quan thé tham chiéu cung tudi

Z-score =

T-score dwoc ap dung theo tiéu chudn WHO
cho phu ni* sau man kinh va nam = 50 tudi: T-
score =2 -1,0 la binh thwong; -2,5 < T-score <
-1,0 la gidam mat do xwong; T-score < -2,5 la
loang xwong. Z-score dwgc ap dung cho phu niy
chwa man kinh va nam < 50 tudi theo khuyén
cdo ISCD 2019/2023: Z-score < -2,0 la "thap
hon so v&i ky vong theo tudi"; Z-score > -2,0 Ia
"trong gi¢i han ky vong theo tuéi".

2.5. Phan tich thong ké

Sé ligu duwgc xt ly bang phan mém Python
(phién ban 3.10.1). M6 t& bang trung binh + do
léch chuan (SD) cho bién lién tuc va tan suét/ty
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D6 léch chuan ctia quan thé tham chiéu cung tudi

lé phan tram cho bién phan loai. Phan tich
phwong sai mot yéu t6 (ANOVA) dwoc siv dung
dé so sanh Z-score va T-score gilra cac nhém
tudi. Ngwéng y nghia théng ké p < 0,05.

ll. KET QUA

3.1. Dac diém chung

So d6 chon mau dwoc trinh bay trong hinh 1
tbng sb 56.280 dbi twong, sau khi loai trir ni (n
= 48.076) va nam = 50 tudi (n = 6.341), nghién
cru phan tich tap trung vao 1.835 nam gi¢i dwéi
50 tudi khéng c6 tién st bénh ly anh huwdng dén
chuyén héa xwong.
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Téng s6
n=56.280

/\

Nam Nw
n=8.204 (14.6%) n=48.076 (85.4%)
Khéng cé tién sit bénh 1y Cé tidn si¥ bénh 17 Nit chira mén kinh Nit 34 mn kinh
n=8.176 (14,5%) n=28 (0,3%) n=8.534 (15.2%) n=39.542 (70.3%)

M

> 50 tudi
n=6.341 (15,2%4)

Hinh 1. So dé chon méu

<50 tudi
n=1.835 (3,3%)

'f

Miu phin tich
n=1.833

Bang 1. Béc diém chung

Pic diém

Nam < 50 tudi (n = 1.835)

Tudi (ndm) (Mean + SD) 42,97 +5,78
Can nang (kg) (Mean £ SD) 65,07 £ 11,12
Chiéu cao (cm) (Mean * SD) 166,11 + 8,70
BMI (kg/m?) (Mean * SD) 23,31+285
BMI < 18,5 22 (3,9%)
BMI 18,5-24,9 416 (73,2%)
BMI 25-29,9 118 (20,8%)
BMI = 30 12 (2,1%)
Nhém tudi

20-29 68 (3,7%)
30-39 342 (18,6%)
40-49 1.425 (77,7%)

Két qua bang 1 cho thay quan thé nghién cru cé tudi trung binh 42,97 + 5,78, phan 16n tap trung
& nhém 40-49 tudi (77,7%). BMI trung binh & mrc binh thwong (23,31 + 2,85 kg/m?).

3.2. Bic diém mat dé xwong
Bang 2. Bac diém méat do xuong theo tudi va céc vi tri gidi phdu

20-29 30-39 40-49 p-value
Vi tri Chi sé (n=68) (n=342) (n=1425) P gg;
(1) (2) (3) P
T-score 023+1,14 | -024+1,16 | -0,38 + 1,56 < 0,001
CXD trai (n=1.816) Z-score 032+1,16 | 0,02+1,16 | -0,47 1,59 < 0,001
BMD 082+014 | 082+014 | 082%0,18 < 0,001
T-score 032+110 | -034+128 | -014+147 <0,001
CXD phai (n=675) Z-score 024+113 | -012+1,40 | -0,26 1,55 <0,001
BMD 0814013 | 080+016 | 083+017 <0,001
T-score 0,70+1,19 | -0,63+1,06 | -1,09+1.13 <0,001
CSTL L1 (n=841) Z-score 0,29+0,99 | -0,51+0,95 | -1,06+1,19 <0,001
BMD 090+014 | 090+013 | 085+0,13 <0,001
T-score 0,59+128 | -0,56+1,13 | -0,99 + 1,26 < 0,001
CSTL L2 (n=844) Z-score 0,19+1,07 | -0,44+1,01 | -0,97 +1,32 < 0,001
BMD 0924016 | 092+014 | 0,880,115 < 0,001
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20-29 30-39 40-49 p";a'“ze
Vi tri Chisé (n=68) (n=342) (n=1425) p 22;13;
(1) 2) (3) P
T-score 0,85£1,36 | -0,80£1,18 | -1,21£1,17 < 0,001
CSTL L3 (n=846) Z-score 0,38+1,13 | -0,65+1,06 | 1,17 £1,22 < 0,001
BMD 095+0,17 | 095+0,14 | 0,90 £0,14 < 0,001
T-score 0,91+140 | -0,99+1,16 | -1,31£1,23 < 0,001
CSTL L4 (n=840) Z-score 0,42+1,16 | -0,83+1,04 | -1,25+1,29 < 0,001
BMD 093£0,19 | 093+0,14 | 0,88£0,15 < 0,001
T-score 0,95+1,23 | -0,78+1,06 | -0,85%0,82 0,002
CSTL L1-L4 (n=837) Z-score -0,45£1,03 | -0,61£0,93 | -0,71£0,84 0,002
BMD 0,91+0,15 | 093+0,13 | 0,93 0,09 0,002

*CXP: C6 xwong dui: CSTL: Cot séng thét lung

Két qua & bang 2 cho thdy T-score tai cd xwong dui trai dn dao dong tir -0,23 dén -0,38 gitra cac
nhém tudi; Z-score dao ddng tir 0,32 (20-29) dén -0,47 (40-49). BMD trung binh tai ¢ xwong dui trai
4n dinh & mwrc 0,82 g/cm? & cac nhom tudi. Tai cot sdng that lwng, T-score va Z-score c6 xu hwéng
am hon, dac biét nhém 40-49 (L3: T-score -1,21 + 1,17; Z-score -1,17 + 1,22). Sy khac biét vé MPbX
gitra cac nhém tudi co y nghia thdng ké (p < 0,002) & tAt ca cac vi tri gidi phau.

3.3. Phan tich dic diém phan bé T-score theo Z-score

Két qua bang 3 va hinh 2 cho thay néu str dung phan loai theo T-score, ty I& chan doan qua muc
(T-score < -2,5 nhuwng Z-score > -2) dao dong khoang 0,0-2,7%, trong khi ty 1& bd sét (T-score > -2,5
nhwng Z-score < -2) dao déng khoang 0,6-2,7% tuy vi tri gidi phau. Néu s& dung phan loai theo Z-
score, ty 1& chan doan qua muc (Z-score < -2 nhung T-score > -1,1) gan nhw khéng dang ké, chi
khoang 0,0-0,1%, trong khi ty 1& bd sét (Z-score > -2 nhwng T-score < -2,5) dao dong khoang 0,0-
2,7%.

Bang 3. Béc diém phén b6 T-score theo Z-score tai céc vi tri gidi phiu

Z-score £ -2,0 Z-score > -2,0
Vi tri Tudi | Tscores | 2°<T- T- T-score | 2o<T- T-score>-
25 score < - score> - <25 score < - 11
’ 1,1 1,1 ’ 1,1 ’
20-29 | 7 (11,5%) 3 (4,9%) 0(0,0%) | 0(0,0%) 4 (6,6%) 47 (77,0%)
30-39 6 (1,8%) 7 (2,1%) 0(0,0%) | 0(0,0%) | 56 (16,6%) 268
. (79,5%)
(c:i?gfé) 40-49 | 11 (0,8%) 1(0,1%) 0(0,0%) | 3(0,2%) 297 1106
(20,9%) (78,0%)
Téng | 24 (1,3%) 11 (0,6%) 0(0,0%) | 3(0,2%) 357 1421
(19,7%) (78,2%)
20-29 | 3(12,0%) 1 (4,0%) 0(0,0%) | 0(0,0%) 1 (4,0%) 20 (80,0%)
30-39 3(1,6%) 3(1,6%) 1(0,5%) | 0(0,0%) | 42 (22,6%) 137
(73,7%)
CXD phai (n=675) | 40-49 3(0,6%) 0 (0,0%) 0(0,0%) | 0(0,0%) 105 356
(22,6%) (76,7%)
Téng 9 (1,3%) 4 (0,6%) 1(0,1%) | 0 (0,0%) 148 513
(21,9%) (76,0%)
20-29 | 6(16,7%) 2 (5,6%) 0(0,0%) | 0(0,0%) 8 (22,2%) 20 (55,6%)
30-39 9 (3,9%) 5(2,2%) 0(0,0%) | 0(0,0%) | 54 (23,5%) 162
(70,4%)
CSTL L1 (n=841) 40-49 | 12 (2,1%) 0 (0,0%) 0 (0,0%) 17 185 361
(3,0%) (32,2%) (62,8%)
Téng | 27 (3,2%) 7 (0,8%) 0 (0,0%) 17 247 543
(2,0%) (29,4%) (64,6%)
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Z-score <-2,0 Z-score > -2,0
Vi tri Tudi | Tscores | 2°<T- T- T-score | 2°<T- T-score>-
25 score < - score> - <25 score < - 11
’ 1,1 1,1 ’ 1,1 ’
20-29 | 7(19,4%) 2 (5,6%) 0(0,0%) | 0(0,0%) | 4(11,1%) 23 (63,9%)
30-39 9 (3,9%) 3(1,3%) 0(0,0%) | 0(0,0%) | 55 (23,8%) 164
(71,0%)
CSTL L2 (n=844) 40-49 | 17 (2,9%) 0 (0,0%) 1(0,2%) 18 152 389
(3,1%) (26,3%) (67,4%)
Téng | 33(3,9%) 5 (0,6%) 1(0,1%) 18 211 576
(2,1%) (25,0%) (68,2%)
20-29 | 6 (16,7%) 1(2,8%) 0(0,0%) | 0(0,0%) | 13(36,1%) | 16 (44,4%)
30-39 | 19(8,2%) 5(2,2%) 0(0,0%) | 1(0,4%) | 59 (25,4%) 148
(63,8%)
CSTL L3 (n=846) 40-49 | 41(7,1%) 0 (0,0%) 0 (0,0%) 22 192 323
(3,8%) (33,2%) (55,9%)
Téng | 66 (7,8%) 6 (0,7%) 0 (0,0%) 23 264 487
(2,7%) (31,2%) (57,6%)
20-29 | 7(20,0%) 3 (8,6%) 0(0,0%) | 0(0,0%) | 7(20,0%) 18 (51,4%)
30-39 27 6 (2,6%) 0(0,0%) | 0(0,0%) | 69 (29,6%) 131
(11,6%) (56,2%)
CSTL L4 (n=840) 40-49 | 40 (7,0%) 0 (0,0%) 0 (0,0%) 22 195 315
(3,8%) (34,1%) (55,1%)
Téng | 74 (8,8%) 9 (1,1%) 0 (0,0%) 22 271 464
(2,6%) (32,3%) (55,2%)
20-29 | 8(19,5%) 3(7,3%) 0(0,0%) | 0(0,0%) | 9(22,0%) 21 (51,2%)
30-39 | 25(9,2%) 6 (2,2%) 0(0,0%) | 1(0,4%) | 84 (31,0%) 155
(57,2%)
(C;]S='£I57I_)1-L4 40-49 | 38 (6,8%) 0 (0,0%) 0 (0,0%) 21 178 324
(3,7%) (31,7%) (57,8%)
Téng | 71(8,5%) 9 (1,1%) 0 (0,0%) 22 271 464
(2,6%) (32,4%) (55,4%)
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Phaén loai két hop Z-score x T-score

Hinh 2. Biéu dé phén bé T-score theo Z-score
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- Z=-20&T>-1,1 == Z>-20&-25<Ts-11
- Z2=-20&-25<T=-11 wm 2>-20&T=<-25 mwm Z>-20&T>-11
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IV. BAN LUAN

1. Déc diém chung

Két qua nghién cru cho thay Z-score trung
binh tai ¢ xwong dui va dau trén xwong dui &
nam gi¢i dwdi 50 tudi dao déng quanh gia tri O
hoac gidm nhe theo nhém tudi, trong khi tai cét
sbng that lung, dac biét L3, L4 va L1-L4, Z-score
thdp hon rd hon & nhom 40-49 tudi. Diéu nay
phu hop v&i ban chét clia Z-score 1a chi sb da
duwoc hiéu chinh theo tudi va gidi, phan anh muc
do khac biét mat dd xwong so v&i quan thé cung
tudi thay vi so v&i nguwdi tré khde manh nhw T-
score.”

2. Tinh phu hop clia ngwéng Z-score -2,0
theo vi tri giai phau

Két qua cho thdy néu sir dung Z-score, ty lé&
chan doan qua murc, tirc Z-score < -2,0 nhwng T-
score > -1,1, gan nhw khéng dang ké, chi khoang
0,0-0,1%; trong khi ty 1& bd sét, tirc Z-score > -
2,0 nhwng T-score < -2,5, dao dong 0,0-2,7%. Z-
score gilp han ché phan loai qua m&rc & nam
gi6¢i dwdi 50 tudi, nhét 1a tai cé xwong dui va dau
trén xwong dui.

Két qua nay twong ddng véi nghién clru cla
Lewiecki va cong sw trén nhém 20-49 tudi, cho
thdy khi thay T-score bang Z-score, sb nguoi
dwgc phan loai gidm MBPX hoac lodng xwong
gidm dang ké, dong thoi co sy bat ddng thuan
chan doan gitra hai chi s6.8 Kim va cong sy khi
nghién clru nam gid¢i trwdng thanh tré cling ghi
nhan bat twong hop gitra T-score va Z-score,
nhan manh nguy co phan loai khéng phu hop
néu ap dung nguéng T-score cla ngudi lon tudi
cho nhém tré.4 Ngoai ra, cac nghién clru vé bat
twong hop gitra cot sdng that lwng va xwong dui
cho thay bat ddng thuan thwdng gép hon tai cot
sbng, phu hop véi di liéu cla chung toi khi ty lé
bat twong hop cao hon & L3, L4 va L1-L4. Theo
ISCD, & nam gi¢i dwdi 50 tudi, Z-score < -2,0
nén dwoc xem la “thdp hon so véi ky vong theo
tudi”, khéng nén chan doan lodng xwong chi dua
trén MBX don thuan. Do do, Z-score cé vai trd
sang loc nhdm nguy co va goi y tim nguyén
nhan th& phat, hon 13 thay thé hoan toan danh
gia 1dm sang

Han ché: Nghién clru nay con mot sé han ché
nhw thiét ké cat ngang, di liéu tir mot trung tam
va sir dung co s& tham chiéu NHANES lll, cé
thé anh hwéng dén kha ndng khai quat va do
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chinh xac tai mot sb vi tri giai phau. Tuy nhién,
ching téi da ap dung tiéu chuan chon mau chat
ché, kiém soat cac yéu td nhiéu va phan tich trén
¢®& mau Ién nham giadm thiéu sai léch.

V. KET LUAN

Viéc st dung nguéng Z-score -2,0 gilp gan
nhw loai bd chan doan qua murc (0-0,1%) trong
khi ty 1& bd sét thap (0,0-2,7%), phu hop va can
bang trong danh gia mat dé xwong & nam gidi
dwdi 50 tudi ca theo khuyén céo ISCD 2013 va
bdi canh 1am sang Viét Nam.
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