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Practice Patterns on Osteoporosis Screening and Treatment at Orthopaedic Surgery
Outpatient Unit and the Issue on Different Osteoporosis Treatment Guidelines in Korea

Jun-Young Chung, Hwan-Mo Lee, Ho-Joong Kim, Hak-Sun Kim, Eun-su Moon,
Hyon-su Chong, Yu-Mi Lee*, Seong-Hwan Moon

Department of Orthopedic Surgery, Yonsei University College of Medicine,
Department of Internal Medicine, Yonsei University College of Medicine

Back ground: We planned to present the percentage of patients neglected and deprived of a chance to be treated for
osteoporosis by comparing the treatment guidelines and also analyze how well the screening and treatment guidelines
were kept by the clinicians in orthopedic surgery outpatient unit.
Methods: A cross sectional study was done to patients who visited orthopaedic surgery outpatient clinic from January 1,
2007 to February 28. Data on patients' age, sex, comorbidities, past medical history, presence and location of previous
fractures, whether osteoporosis screening was done using DXA, T-score, osteoporosis medications were collected.
Results: The study population consisted of 6301 patients (males 2513, females 3788). 16.2~23.6% of patients who
were indicated for osteoporosis treatment could not benefit from the public health insurance, and when T-score for the
treatment indication by Korean Health Insurance Review Agency was raised from -3.0 to -2.5, the percentage of
patients in the intermediate group was decreased to less than 10%. Among patients who were indicated for osteoporosis
screening, only 44.5% actually received DXA, and among patients indicated for osteoporosis treatment, only 67.0%
were taking medications. In addition, in females than males, and when the attending doctor was subspecialized in
osteoporosis, the osteoporosis screening and treatment rates were significantly higher.
Conclusion: More attention and strenuous effort on osteoporosis should be endowed with by orthopaedic surgeons in
order to modify the propensity to underdiagnose and undertreat osteoporosis.

[Korean Journal of Bone Metabolism, 15(1): 49-57, 2008]
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Figure 1. Comparison of osteoporosis treatment guidelines accor-
ding to the T-score and the presence of risk factors. Abbrevia-
tions. NOF: National Osteoporosis Foundation, AACE: American
Assaciation of Clinical Endocrinologists, NAMS: North American
Menopause Society.
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Figure 2. Distributions of patients indicated for osteoporosis
screening and those who had BMD measured.
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Figure 3. Distributions of patients indicated for osteoporosis
treatment and those currently taking medications.
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Figure 4. Distributions of patients who had BMD measured or
took osteoporosis medications among patients with prior fragility
fracture. Among the patients with fragility fracture history, the
numbers of the patients who actually performed bone mineral
density (BMD) measurement and who were currently taking anti-
osteoporosis medication were depicted in order.
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Figure 5. The sites of prior fragility fractures.
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Figure 6. The types of anti-osteoporosis medications used in
fragility fractures.
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Figure 7. Distributions of fragility fractures by the subspecialty of
the attending physician. Note that when the attending doctor was
subspecialized in osteoporosis, the rates of osteoporosis screening
and treatment were significantly greater.
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Figure 8. Distributions of female osteoporosis patients indicated
for medical treatment based on various treatment guidelines.
Abbreviations. NOF: National Osteoporosis Foundation, AACE:
American Association of Clinical Endocrinologists, NAMS: North
American Menopause Society.
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Figure 9. Comparison of treatment indications from Korean Health
Insurance Review Agency with those of international osteoporosis
organizations. Note that 16.2~23.6% of the female patients in-
dicated for osteoporosis treatment could not benefit from the public
health insurance. Abbreviations. NOF: National Osteoporosis Foun-
dation, AACE: American Association of Clinical Endocrinologists,
NAMS: North American Menopause Society.

yeltt} (Figure 8). 3%
0] Hu B ES ] Esl= FX1 (intermediate)
25 g HlEE Zhzhe] A R7)sel wt oF 16.2%0
A 23.6%2] MR ZAE AT (Figure 9). 23+ T-score”}
25 o]} -30 2391 AT F 1587 (A 131, o
A} 145) 0.2, WEJNA7FES 3,004 -25% FF =
A Aol & 3kxte] oF 136% (12} 3Rl A= 13.8%)0l)
A F7H o R ofE AR FES s F Ade Ao

2 Uit

I
—

i

Il

Ht FAE0] ghas) 3 fevele F48H =2l
o177} F7kekaL glom, 2006\ EAI% Aol FA0)
2 =0 Zyk 20009 654 o] AF =211 A A
O12] 7% o|Akel 'uE 3} ALS]'e RIgiar, 2018\l =
14% o]AFol 'ared AL3]', 202630l 20% ©]el ' L
% 218 7F 2 Agelt®, ojejdt F453 1y d
o= Qlgk B, o, BA] T B ARA ZATF diF
Ha glow, Agte] Y% HPA Hdd, HaAd A
T Al athas ol9 wHE =4o] &
AAZ &) 3 AFolME, g4 2% F 19 2o
3 3 T 1S I B avETsos Qg =

(ol

S|
=
AEstu® M= 104 7HEo s A T o
ZA A FohaEAd tiE F4do) 1

1o o ¢

A% BAFo] 71 Aow B YTk, AL Pt

I Ttk Zde 9% A

1% 5009 Qo2 Huye], FtfEZE

3} o] Qg Ao Zvlel| wE Al = A}3] A A S

2 H)g A= dxdos A4 7t 9= A6,

BESA Bdel V9ol g BlAe 744
3w

..

o
o
ro
e
-4
=
-
[rtt
s

TA YA EEE J19eo] g Bt vl A 20
o B3, 454 TEANE 47 O Fohe I 9)
of 24 Am A AFAQ FrhEEe] AW U w7}
Aol ehar SHATY,

Frigze) AwlEon @d B S 190

(WHO)oI A wh3get 7|58 mEan
oIt} T-scoreZ o] WHO Het7|&2 7hata 47
Hg3t 5 glo] A AAMCE de) o] g¥o] grom,

4
ol
£
i
o
o b
:
1o
I
Tx
\I
N,
B
i)
rr
o
o
]
o,
%
ol

, A 5 g9
A7} Ak ) A] grol || of i Ao st 7o) H
o] =&} gt} ofF 205 W] H7H

s
% o4& Ao = 3 NORA (National Osteoporosis Risk
Assessment) AT 1d FAR FhAF L FUTE

5"?** =4 A NS HL A ZH9
Ao A =gont, =4 e 4
T-score -2.5 ©]AQl Aoz e
o o] oNIET}F e A

4= 80% ©]2o]
WHO Zgt7]|Eo]l 34 o5

©° 2 Yepgti®, Kanis 52 22 T-scoreZ 7H4 gkxje}
dx2ls, 10 W thEE Zdo] 24 A Y=ot
Aol wpet A kol YERHS TRy, 2de
AIAEE H7H e dE 9 oE AT v E A
&2 WHO 7] A8 oAF-E5 A4 e B
Alko] Q&S BHAFATUD, HT WHOoIM = ol
Aol S5 fste] E9= AF/MAE T aedh

109 W 24 WA A Y3 % (Absolute 10-year fracture
risk) & o]83slo] XBEX R Ans HASta 9lory,

M7 del BgEAE Reka ed 54| neol

B S9e] avhes ARUAelA I8 2 =4,
Y 55 T Ivhese] AdIAE AAskl o,
0|2 nlgto 7 dlo] Fulys HNEHAA 2 82 93
AHANE ANE ot Foes AES 919 FUE
Arre A5 ol AFelA] bzl ddE= Ao W

-54 -



HE=H S HY W Qe H20A BO2RS &
A, Frhes B8RS AEdA| vt} 57 4F
o] oA o]zt glo] UM g THE §uE = 9l
ot} &AL s R Fe] RE HEA|o| A % T-score

)

slout, )

R

L

BoRE

sko.

HEANA7]FE9
oFAHA] o] & Fkz el
o] H-53 Ao, wheba
35 AEGATE AA 254
9] S} e s A AN BFaLA; skl
Aol A= tigh=tiAEls] A s7]Ed AARE 7R
7S val Al F A5 di 912l 116078
oF 235% (SJAFTE HlaL A] 23.6%)0l 4 X =2 4%
v Byees ] gk Zlo® YElkket], ole
5ol 200630 HFH H2Fol e 7678 =Ty
A oz 3 Agolla] dojl oF 22.4% (767
179)9k frold Axte} & 5= JAYO, L3 Bl
715& T-score -3.004] -25&%F Ak 2A = & 3
Akl oF 136% (S1AF Aol A= 138%)0ll A F714] o2
oFE X zo] FYg s e Aoz vER, o
=& A=A U] BEINAG7|E Aol 1% 5
7t (intermediate) “1559] H]&S 10% o= =Y F
Ao = ERTE
oFAIE B AFeAE, ] BEAAY] &
el F-gsh= 2o, 53] AP QT ofrte] =t
ek 9 % g Bl Fo] FE5g Ao
o] H+= $hx}o] 445%%to]
Rom, ArE7H Ve

= 32}9] 67.0%0)

rr

oL

il

[ RN
A

H]

5o
=

X

=

o ofN o\ M3 O of\ [

=
[<)

il
S

3

L
R

=z
o

1.

o

o

ar

=
= <]

o ol

o

o

R

-55-

3kate] 86% Holl A %
B2 AoA 7 ool
A} HIEE7} 3~24%, oF

3 Bk, A
Toll A A e
@ 9 57t

o}

j
a

iy

R
N
o

e ML gy

Bt

_r,J
o, o
2 ox 1

il = ok
o oX

£

}:lo]

1l

3}, A% o

1

o Nl b
o

R o

-
=

o

oF 57%2] H]
9 = Fom
Edg svssi

[e 3o
of mpe wEs )

o o
=y

e

nE

El-\r(ll—ﬂl
o~ T
oF Hf M
o X0 3L

i i

e
ST T e

ol
il
s
=2
rr
ALk

1

, o) 3}

s
R

2
Moo (2 o

o

ofh

A Aghs FAE Hdd W
7 (selection bias)e] 1o, o]z
A T A5 Ao = gk st
=4de] Aol g ez EA o
© A= e
FARE A A
Atell A Q1+ wE o
w7t glow®,

:
9

12 o

i

hy2

(]

i

¢

32
0%
2

e
s 3
A
£ Aw
Sl
(]

Mo

o 2

5

Ky

oK

2

N

s
=

i ok

Zholl A =4 @A) HlEE vl A, Ey 7

zhe] & AP Q1T ol 24 Bje] ulgo] of
Aol B H A Uskid, o) oln
2, AxjelA] Ar) Fao] Aw, o4 B2
of B Akt A 5 oY olfre} o
AZpAT B Aol @ AH So

7}

=

o

1
.

=



N ot

S

o 1o ox o

up) = -’FSE (compllance)

g

o ¥E

o
ox

eld

] §-9]

Mg
i)

-

Yy

S

o, N

¢

/‘}%7} Hol A AgAF] e

E«] H]EE zfol& vehieA] dobr izt gk Aqto
U} B Ao A X m7)Fe] AJolZ lale] ok 2350%9]
ZZb (intermediate) 135 A7t X 5.9
B wx] Eahe A & 5 AR v A
79 FAR Qlste FIF aAFoNAN EHES
g7} 1:1 = 59] A F-A ]

AEEES

[F ofd oot rr o & mMr oF -

Q‘_QOE'

—_

=

S
O/H ZA o

X N

oN 4z
o, 1 o

o

R

w ﬂxu eIk
} (intermediate) —L
o;} :nlljr:’_

g]
I A R

=
]

=] =
=4 =4

-

3 ofn oy rﬂ o4

o U f ok AL goh
2
o

o
N A
FUJ- n

sy

=1 0

e
2

b 5

pud

O_u
N

[Et:
i

kel

v

1 41zt slehe] vh)
T&, e Etes e

o1 %
E

Jo=

e

il

o, rlr

oh
gl

N
i

ot

-56 -

Ao} A o] TrhgE X575 xpo]w olE)
°F 16.2~23.6%°] 3} (intermediate) 1% A} A

o] Hu ny S m;q
249k 4

o =
A5

2 T-score -3. Ooﬂf\i 252

o

e

2 AFeAE e S]] =tEE A
A}%ﬂ%M HEgo] JA7ES g o=
Q710 EAH ] Golr iz} gt
vk ooluel AA et
93 22 o]d Hre
oJate] FvES oY B
A dolr 312} 3o}
H & 42% 284714
< A=
5041 o]/l A5l
ghte] ;o 7]
E &} H 2ts =t
AE AAL AdE ‘:‘*46}911?}.

74,@9] xLQ%_o] 1;]1:_
, 97 14367) ol om, o]F A=
o[t} AARE7HA
AAPS T-score 7} -3.0 o]sto]Avt W
g 242 Jddse] Fuas
Tl Sl & 7197 (PR
oo olF F HAAR IthEF

& 482'3 (Ak 241, A

A
=t

>
i)

o

o

R4

s

AoEoo b N

%Eé

off 0T W & & ob ry

o

X
L

A}
(o)

ol

L

;_'L
=
=

o
e o
o

[e)
ELE

]

R4

o u:,d Io o

®) 51 = a7 o
&4 , o|d T =4 75

Z4
=

af:
(&= 3007
7} Al o= 7727 (44.5%)

aiu)
= ==

Jaul =

A= F 1736

12 of

Mof U orx AN HI
d

N

il

aL
=

1 o

>
o

-

/\]-/;)1—

(

2
oo

(@)
w
2
>

N
2
f

il

R

N
o
®©
o
32

~

=)

oL
[}

S

R

=

FHU
r}mﬂi

:rL
Zo] 5t AL} K2} A
oh mebd, o B ol weol
Hoh

ato] A elat ool =t
o o} 227} 9]¢

=2 = AR AR
Ao Az

m\]

LIS

g g 3+



L 2 A=A SUES

b

o

51

MO

i

1) Sernbo I, Johnell O. Consequences of a hip fracture: a
prospective study over 1 year. Osteoporos Int 3:148-153, 1993
2) Cooper C. The crippling consequences of fractures and their
impact on quality of life. Am J Med 103:12S-19S, 1997
3) Cranney AB, Coyle D, Hopman W, Hum V, Power B, Tugwell
PS. Prospective evaluation of preferences and quality of life
in women with hip fractures. J Rheumatol 32:2393-2399,
2005
4) Ray NF, Chan JK, Thamer M, Melton LJ 3" Medical
expenditures for the treatment of osteoporotic fractures in the
United States in 1995: report from the National Osteoporosis
Foundation. J Bone Miner Res 12:24-35, 1997
5) Moon SH. =tta<o] ks Fdf & =vese] 4
Z+4). The Korean Society of Osteoporosis 5:3-11, 2007
6) Hodgson SF, Watts NB, Bilezikian JP, Clarke BL, Gray TK,
Harris DW, et al. American Association of Clinical Endo-
crinologists medical guidelines for clinical practice for the
prevention and treatment of postmenopausal osteoporosis:
2001 edition, with selected updates for 2003. Endocr Pract
9:544-564, 2003
7) The Writing Group for the International Society for Clinical
Densitometry Position Development Conference. Indications
and reporting for dual-energy x-ray absorptiomerty. J Clin
Densitom 7:37-44, 2004
8) Management of postmenopausal osteoporosis: position state-
ment of the North American Menopause Society. Menopause
9:84-101, 2002
9) National Osteoporosis Foundation: Physician's guide to pre-
vention and treatment of osteoporosis. Washington: National
Osteoporosis Foundation, 2003
10) Barrett-Connor E, Siris ES, Wehren LE, Miller PD, Abbott TA,
Berger ML, et al. Osteoporosis and fracture risk in women of
different ethnic groups. J Bone Miner Res, 20:185-194, 2005
11) Siris ES, Chen YT, Abbott TA, Barrett-Connor E, Miller PD,
Wehren LE, et al. Bone mineral density thresholds for
pharmacological intervention to prevent fractures. Arch Intern
Med 164:1108-1112, 2004
12) Kanis J, Melton LJ 3", Christiansen C, Johnston CC, Khaltaev
N. The diagnosis of osteoporosis. J Bone Miner Res 9:1137
-1141, 1994

XICH

(i)

13) Orwoll ES. Osteoporosis in men. Endocrinol Metab Clin North
Am 27:349-367, 1998

14) Moon YW. The Diagnosis of Osteoporosis. J Korean Hip
Society 18:397-404, 2006

15) Black DM, Palermo L, Nevitt MC, Genant HK, Christensen
L, Cummings SR. Defining incident vertebral deformity: a
prospective comparison of several approaches. The study
group of osteoporotic fractures research group. J Bone Miner
Res 14:90-101, 1999

16) Ismail AA, Cooper C, Felsenberg D, Varlow J, Kanis JA,
Silman AJ et al. Number and type of vertebral deformities:
epidemiological characteristics and relation to back pain and
height loss. Osteoporos Int 9:206-213, 1999

17) Eastell R, Cedel SL, Wahner HW, Riggs BL, Melton LJ 3¢
Classification of vertebral fractures. J Bone Miner Res 6:207
-215, 1991

18) No author list. population composition table [Korea national
statistical office web site]. May 1, 2007. Available at: http://
211.34.86.121:8092  /nsiiu/view/stat.do?task=viewStatTbl.
Accessed January 22,2008.

19) Ross PD. Osteoporosis. Frequency, consequences, and risk
factors. Arch Intern Med 156:1399-1411, 1996

20) Rowe SM, Song EK, Kim JS, Lee JY, Park YB, Bae BH, et al.
Rising incidence of hip fracture in Gwangju City and Chonnam
Province, Korea. J Korean Med Sci 20:655-658, 2005

21) Klotzbuecher CM, Ross PD, Landsman PB, Abbott TA, Berger
M. Patients with prior fractures have an increased risk of
future fractures: a summary of the literature and statistical
synthesis. J Bone Miner Res 15:721-739, 2000

22) Kim DY. Clincal application of bone mineral density measure-
ment. Korean J Nucl Med 38:275-281, 2004

23) Kanis JA, Johnell O, Oden A, Dawson A, de Laet C, Jonsson
B. Ten year probabilities of osteoporotic fractures according
to BMD and diagnostic thresholds. Osteoporos Int 12:989-
995, 2001

24) Ha YC, Kim SR, Koo KH, Yoon TR, Kim SY, Lee BJ, et al.
An epidemiologic study of hip fracture in Jeju island, Korea.
J of Korean Orthop Assoc 39:131-136, 2004

25) Feldstein AC, Nichols GA, Elmer PJ, Smith DH, Aickin M,
Herson M. Older women with fractures: patients falling
through the cracks of guideline-recommended osteoporosis
screening and treatment. J Bone Joint Surg Am 85:2294-302,
2003

-57-



