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Background: Although osteoporosis is increasing in the elderly population, attempts to analyze the patterns of medical service uti-
lization for osteoporosis are currently not sufficient. The medical services and treatment patterns were investigated using Korea's
National Health Insurance claims data, which includes all of the Korean population.

Methods: Through the patient identification algorithm developed by using the administrative claims data in 2007, the adult patients
(between 50-100 years) with osteoporosis were identified. The age and gender of the patients who used medical service for osteopo-
rosis were described, in relation with six dichotomous variables. The medical service use patterns such as the type of medical insti-
tution and conducting bone mineral density measurement were investigated.

Results: The number of patients who used medical service were 1,230,580 (females 89.9%). Sixty one point six percent of the pa-
tients were prescribed osteoporosis medicine (indicated for osteoporosis only), and 12.9% of the patients had experienced osteopo-
rotic fracture. The primary medical institutions for treatment were clinics (54.3%), while hospitals were mainly used among the pa-
tients with a history of fracture and disease or drug use that may induce secondary osteoporosis. The number of visited medical in-
stitutions was 6.4 (as an outpatient) and 0.2 (as admissions) during 6 months. The proportion of patients who conducted bone min-
eral density measurements within one year before and after the diagnosis of osteoporosis was 66.7% and DXA was the most fre-
quently used densitometry (46.3%). The average number of days for the prescriptions for osteoporosis medicine was 70 days.
Conclusion: In order to prevent further osteoporotic fractures, appropriate management and treatment should be implemented for
osteoporosis patients. To do this, we need to understand the current state of medical service utilization and the treatment of osteo-
porosis using the National Health Insurance claims data. (Endocrinol Metab 25:326-339, 2010)
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Prescription of
osteoporosis medicine > 1
Yes | No
[ |
Osteoporotic fracture
Prevalent osteoporosis (based on fracture definition)
Incidence > 1
Yes No
[ |
Diagnosis of osteoporosis on
Prevalent osteoporosis admission > 2 days or outpatient
(1 day admission) >2
Yes No
[ |
Drug-induced osteoporosis
related prescription history X

within 1year: >3 months

Yes

History of condition related to secondary

Prevalent osteoporosis

osteoporosis within 1 year. primary
diagnosis on admission (> 2 days) or

outpatitient (1 day admission) > 3

Yes

No

Prevalent osteoporosis

Male >70
Female > 65

Yes

No

Prevalent osteoporosis

Diagnosis of osteoporosis +
Prescription of other
osteoporosis medicine > 1

Yes No
I |

Prevalent osteoporosis X

Fig. 1. Patient identification algorithm using National Health Insurance claims data.
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Table 1. Therapeutic agents for osteoporosis

329

Table 2. Indications of bisphosphonates

- Number of components Bisphosphonates Indications (KCD5 code)
Type Ofu(;:u:sr Content  Contentnon- Alendronate, Osteoporosis (M80-M82)
specified  specified risedronate
Indicated for osteoporosis only Etidronate Osteoporosis (MB80-M82), paget's disease (IM88)
Bisphosphonates 120 17 10 Clodronate, Osteoporosis (M80-M82), malignant tumor induced
Bisphosphonate/Vit D 3 3 3 ibandronic acid hypercalcemia or lytic bone metastasis (C00-C97)
SERM 2 1 1 Pamidronate, Osteoporosis (M80-M82), malignant tumor induced
Vit k2 ' ! ' zoledronic acid hypercalsemia or lytic bone metastasis (Co0-C97),
o Paget's disease (M88), multiple myeloma (C90.0)
Calcitonin 75 12 3
||pr|flsvone ) 3 ! 1 Table 3. Disease classification according to fracture sites
Fluoride + calcium carbonate 1 1 1
Subtotal 205 % 20 Disease classification Fracture type
Indication includes other conditions as well as osteoporosis Vertebrae M48.4 Fatigue fracture of vertebra
Estrogen 184 74 56 M48.5 Collapsed vertebra, NEC
Tissue specific estrogen (tibolone) 3 1 1 S220 Fracture of thoracic vertebra
Male hormones 16 9 9 S22.1 Multiple fracture of thoracic spine
Calcium 84 16 10 S32.0 Fracture of lumbar vertebra
Calcium/Vit D 80 23 23 Upper arm S42.2 Fracture of upper end of humerus
Vit D 86 10 6 S42.3 Fracture of shaft of humerus
Anabolic steroids (oxymetholone)* 3 1 1 Wrist S52.5 Fracture of lower end of radius
Subtotal 456 134 106 S52.6 Fracture of lower end of both ulna and radius
Total 661 170 126 Hip S72.0 Fracture of neck of femur
S72.1 Pertrochanteric fracture

*Oxymetholone is classified as a therapeutic agent for osteoporosis though it is
not a commonly used in osteoporosis intervention, because it was included in
the formulary reevaluation list.

SERM, selective estrogen receptor modulator.
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NEC, necrotizing enterocolitis.
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Table 4. Agents related to drug-induced osteoporosis on the treatment guidelines of seven countries

Agents related to drug-induced osteoporosis WHO FRAX us Japan Korea EU UK Austrailia Total

Glucocorticoids™ 0 0 0 0 0 0 0 7

Anticonvulsants 0 0 2

Anticoagulants 0 0 2

Thyroid hormones 0

Gonadotropin releasing hormone agonists 0 2

Chematherapeutic drugs 0 0 2

Methotrexates 0

[mmunosuppressive drugs 0

Cyclosporine A and Tacrolimus 0

Antidepressants 0

Lithium 0 0 2

Aluminium containing antacids 0 0 2

Aromatase inhibitors 0 0 2

Antituberculous drugs 0

Depo-medroxyprogesterones 0

Barbiturates 0

*Glucocorticoids were defined as daily prednison 5 mg or daily same dosage for more than 3 months.

WHQO, World Health Organization; FRAX, fracture risk assessment tool.
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3} smo] ARolExn AR Hok- Yuk3w), Adelatam), 7pye]  Chemotherapeutic drugs 1135 245 120

_ Immunosuppressive drugs 64 27 19

RREC Wafarin 13 5 1

Aromatase inhibitor 8 4

O 235 F7tsdAY & Thyroid hormones' 26 11 3
ZrHEES QURITHL R o] o4 oW OIS AntE  Total 2,068 435 22

OF AFESE A9 ot Gubelkchar Aolg 4= 9l=A] 71 7]&  *Glucocorticoid agents for external use (ointments, creams, opthalmics, sprays,

& A7) Sistol 2] ARAUT Folylee] Dristel g [helants)are oxcuded | .

Thyroid hormone use were counted only when there is more than one claim for

7h ofAEARE AT thyroid carcinoma (C73, D34) within 1 year prior to the first medical service use.
HA] $F=H12], World Health Organization (WHO) [13], H]=H1

qu Al 3719 oo 2 Holsigik

4],
A X[15], European Union (EU) [16], United Kingdom (UK) [17], &
F8 5 0 1) QA BRG] ol 2rhE S G
4 Qthal Wr)E ofA] B2 g AEE WHEQITHTable 4). 18]l 9]
Azl ol sl BT BohES $4 71 oPAlE B1% 4
§711% H2H 0 2 AASISITHTable 5 27 20009 19 19) 7]

=

o2 & oY oA T Ag7A ARl SAE A2 F 4357
1 2,008% 5ot} T12al FrhES-S S 4 Sl oA AR
2 Selue AR Foi7|eS et 3820 149 ol

http://www.enm-kes.org

® 2423 PUHsABY R
BH3% FWISABE BFF WA th AR
A QP ARAYL Hushol oAby BrFBFEL R
WFEE YAES WET, 0 5 GARA Foldh 52 wEAL A
A3 WS NS 1 A HEH 0 R B Sk
WO 2 B IEARE 5 147) A2HE A ATHTable 6

DOI: 10.3803/EnM.2010.25.4.326



Medical Service Utilization with Osteoporosis

Table 6. Conditions related to secondary osteoporosis
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Condition

Disease classification

Hyperprolactinemia
Panhypopituitarism

Premature ovarian failure
Turner's & Klinefelter's syndrome

Hypogonadal states

Endocrine disorder Cushing's syndrome
Hyperparathyroidism
Hyperthyroidism

Rheumatic disease Rheumatoid arthritis

Miscellaneous conditions and disease ~ ESRD

Respiratory disease COPD

Gastrointestinal disorder Gastric bypass

Inflammatory bowel disease
Multiple myeloma
|diopathic hypercalciuria

Hematologic disorder
Genetic factor

E22.1, user fee exception (V113)
E23.0
£28.3

Q96 (turner’s syndrome)
098.0,298.1,298.2, 098.4 (klinefelter syndrome)

E24

E21

E05

M05, Ma6, M08, M12.00-M12.09

Disease classification codes of diagnosis with chronic renal disease
(N18 or N19) and dialysis-related treatment (Z49), treatment with a
kidney dialysis machine (299.2), or procedure code V001 (hemodialysis),
V003 (peritoneal dialysis), V005 (immunosuppression post renal
transplantation) were defined as ESRD patients

Jar-Jas

Gastroenterostomy (02571, 02572, 02573)

Primary disease code of K50 or K51

C90.0

E83.5

ESRD, end stage renal disease; COPD, chronic obstructive pulmonary disease.
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Table 7. Comorbid conditions that are included in Charlson comorbidity index

Comorbidity ICD-10 code Weight
Myocardial infarction 121.x,122.x,125.2 1
Congestive heart failure* 109.9%,111.0, 113.0, 113.2, 125.5, 142.x, 143.x, 150.x 1
Peripheral vascular disease [70.x,171.x,173.1,173.8,173.9,177.1,179.0, 179.2, K55.1, K55.8, K55.9, 795.8, 795.9 1
Cerebrovascular disease 160.x, 161.x, 162.x, 163.x, 164.x, 165., 166.x, 167 X, 168.X", 169.X 1
Dimentia F00.x, FO1.x, FO2.x, F03.x, F05.1, G30.x, G31.1 1
Chronic pulmonary diseases’ 127.8,127.9, J40.x, JA x, J42.x, JA3.x, J44 x, J45.x, JA6.x, J47 x, J60.x, J61.x, J62.X, J63.X, J64.X, JB5.X, J6B.X, 1

Connective tissue disease
Peptic ulcer
Mild liver diseases

Uncomplicated diabetes*

Diabetes complicated with
retinopathy, neuropathy, renal
disease

Hemiplegia
Moderate or severe renal diseases

Non-metastatic solid cancer,
leukemia, lymphoma, multiple
myeloma

Moderate or severe liver diseases
Metastatic solid cancer
AIDS

J67.x, J68.4, J70.1, J70.3

M05.x, M06.x, M32.x, M33.x, M34.x, M31.5, M35.1, M35.3, M36.0 1
K25.x, K26.x, K27.x, K28 x 1
B18.x, K73.x, K74.x, K70.0, K70.1, K70.2, K70.3, K70.9, K71.3, K71.4, K71.5,K71.7, K76.0, K76.2, K76.3, K76 .4, 1

K76.8,K76.9, 294.4

E10, E11, E12, E13, E14, E10.0, E10.1, E10.6, E10.8, E10.9, E11.0, E11.1, E11.6, E11.8, E11.9, E12.0, E12.1, E12.6, 1
E12.8, E12.9, E13.0, E13.1, E13.6, E13.8, E13.9, E14.0, E14.1, E14.6, E14.8, E14.9

E10.2, E10.3,E10.4, E10.5,E10.7, E11.2, E11.3, E11.4, E11.5, E11.7, E12.2, E12.3, E12.4, E12.5, E12.7, E13.2, 2
E13.3,E13.4,E13.5,E13.7, E14.2, E14.3 E14.4, E145, E14.7

G81.x, GB2.x, G04.1, G11.4, G80.1, GBO.2, GB3.0, G83.1, G83.2, GB3.3, G83.4, G83.9 2
112.0,113.1, N03.2-N03.7, N05.2-N05.7, N18.x, N19.x, N25.0, 749.0-749.2, 794.0, 799.2 2
C00.x-C26.x, C30.x-C34.x, C37.x-C41.x, C43.x, C45.x-C58.x, C60.x-C76.x, C81.x-C85.x, C88.x, C0.x-C97.x 2
185.0, 185.9, 186.4, 198.2, K70.4, K71.1, K72.1,K72.9, K76.5, K76 .6, K76.7 3
C77.x,C78.x, C79.x, C80.x 6
B20.x, B21.x, B22 x, B24.x 6

*Among Charlson’s Index, P29.0 (Neonatal cardiac failure) was excluded because the study population of this study is over 18 years old.

Among chronic pulmonary diseases converted to ICD-10, J40 (Bronchitis, not specified as acute or chronic) and J450 (allergic asthma) are excluded.
‘Diabetes coded only for first three digits are classified as uncomplicated diabetes (E10, E11, 112, E13, E14).

%109.9 (Rheumatic heart disease, unspecified) is excluded, because it is difficult to be determined as congestive heart failure.

I Other cerebrovascular disease: 168.x are excluded because it is classified as other disease.

N
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HA17]+= DXA, quantitative computed tomography (QCT), radio-
graphic absorptiometry (RA) 52 0|83t 49 WEE Zo54ch
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Table 9. Number of osteoporosis patients who utilized medical service
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2007 50-100 years (Total) 50-64 years 65-74 years 75-100 years
Total Proportion (per 10,000 persons) 986 516 1,661 1,880
Number (persons) 1,230,580 395,607 525,646 309,327
Estimated population (person) 12,479,694 7,669,331 3,165,089 1,645,274
Male Proportion (per 10,000 persons) 216 89 355 751
Number (persons) 124,159 33,790 49,472 40,897
Estimated population (person) 5,741,961 3,803,323 1,393,750 544,838
Female Proportion (per 10,000 persons) 1,642 936 2,688 2439
Number (persons) 1,106,421 361,817 476,174 268,430
Estimated population (person) 6,737,733 3,866,008 1,771,339 1,100,386
Table 10. Number of osteoporosis patients according to the criteria
Proportion (%) Number (persons)
Total Male Female Total Male Female
Osteoporosis patients in 2007 100.0 100.0 100.0 1,230,580 124,159 1,106,421
Patients prescribed osteoporosis medicine 81.64 59.63 84.11 1,004,636 74,031 930,605
Prescription of osteoporosis only medicine 61.64 43.18 63.71 758,536 53,614 704,922
Prescription of osteoporosis medicine with other indication 40.18 28.12 4153 494,460 34,915 459,545
Male > 70, Female > 65 66.35 57.90 67.30 816,492 71,888 744,604
History of drug-induced osteoporosis related prescription or 4.89 7.4 4.60 60,150 9,205 50,945
condition related to secondary osteoporosis
Drug-induced osteoporosis related prescription history 0.48 0.88 0.43 5,864 1,094 4,770
History of condition related to secondary osteoporosis 452 6.72 428 55,654 8,349 47,305
Patients with osteoporatic fracture in 2007 12.86 2772 11.19 158,220 34,419 123,801
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Table 11. Subject demographics and comorbidity

2007
Total Number %
1,125,159 100.00
Gender Male 109,170 9.70
Female 1,015,989 90.30
Age (years) 50-59 219,043 19.47
60-69 403,171 35.83
70-79 388,232 3450
80-100 114,713 10.20
Type of medical  Medical insurance 962,537 85.55
insurance Medical aid 162,622 14.45
Medical history ~ Yes 50,704 451
of condition  No 1,074,455 9549
related to
secondary
osteoporosis
History of using ~ Yes 5,116 0.45
drug refated o No 1120043 9955
drug-induced
osteoporosis
Comorbidity Myocardial infarction 3,185 0.28
Congestive heart failure 25,462 2.26
Peripheral vascular disease 3,295 0.29
Cerebrovascular disease 41,388 3.68
Dimentia 8,896 0.79
Chronic pulmonary diseases 34,225 3.04
Connective tissue disease 24.801 220
Peptic ulcer 18,222 162
Mild liver diseases 7,168 0.64
Uncomplicated diabetes 61,475 5.46
Complicated diabetes™ 38,966 3.46
Hemiplegia 3,578 0.32
Moderate or severe renal 6,564 0.58
diseases
Non-metastatic solid cancer, 20,132 1.79
etc.'
Moderate or severe liver 276 0.02
diseases
Metastatic solid cancer 249 0.02
AIDS 7 0.00
Depression 9,856 0.88
Alcohol abuse 353 0.03
Osteoarthritis 162,506 14.44
Fracture history 31,634 281

*Diabetes complicated with retinopathy, neuropathy, renal disease.
"Non-metastatic solid cancer, leukemia, lymphoma, multiple myeloma.

2 oz 7ol Aoy} welth o]t A} EAo| w2 Z o7 7]
T o] F R O] ZJo|= F1o|A|F (chi-squared tesH O & AT AL
A 1= EA A0 7 9.0]8} 2o = ERATH Table 12).
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Table 12. Medical institutions that individuals with osteoporosis diagnosis primarily used

USRI qeneral General hospital Hospital Clinic Public health center
hospital
Number % Number % Number % Number % Number %
Total 94,860 843 195,064 17.34 210,493 18.71 610,814 54.29 13,928 1.24
Gender* Male 10,289 942 23,056 21.12 28,619 2622 45,753 4191 1,453 1.33
Female 84,571 832 172,008 16.93 181,874 1790 565,061 55.62 12,475 1.23
Age group” 50-59 25875 11.81 43,312 19.77 33,644 1536 113,836 51.97 2,376 1.08
(years) 60-69 36,765 9.12 67,318 16.70 66,299 16.44 227439 56.41 5,350 1.33
70-79 26,160 6.74 63,680 16.40 76,698 1976 216,552 55.78 5,142 1.32
80-100 6,060 5.28 20,754 18.09 33,852 29.51 52,987 46.19 1,060 0.92
Insurance type®  Medical insurance 87,051 904 165520 1720 171,072 1777 527,081 54.76 11,813 123
Medical aid 7,809 480 29,544 18.17 39,421 2424 83,733 51.49 2,115 1.30
History of related  Previous related 8,931 17.61 11,875 2342 7,632 15.05 21,977 4334 289 0.57
disease™® diseases
No previous related 85,929 800 183,189 17.06 202,861 1888 588,837 54.80 13,639 127
diseases
History of related ~ Previous related 1,610 31.47 1,027 20.07 894 17.47 1,567 30.63 18 0.35
drugs use® drugs use
No previous related 93,250 833 194,037 17.32 209,599 18.71 609,247 54.39 13910 1.24
drugs use
History of fracture* Previous fractures 2,651 8.38 6,798 2149 8,077 25,53 13,825 4370 283 0.89
No previous fractures 92,209 843 188,266 1722 202,416 18.51 596,989 5459 13,645 1.25
*P<0.0001 by the chi-square test.
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Table 13. The number of visiting medical institutions with osteoporosis (during 6 months)

Admission Outpatient
Number
Mean + std P-value* Mean + std P-value*

Total 1,125,159 0.21+053 6.36+8.6
Gender Male 109,170 0.42+0.69 <0.0001 5.87+955 <0.0001

Female 1,015,989 0.19+05 6.41+£849
Age 50-59 219,043 0.12+04 <0.0001 574 +7.43 <0.0001

(years) 60-69 403,171 0.15+044 65+84

70-79 388,232 0.25+057 6.77£9.29

80-100 114,713 047 +£0.74 562+8.79
Medical insurance 962,537 0.2+0.51 <0.0001 6.1+8.25 <0.0001
Medical aid 162,622 0.28+0.63 7.85+£10.29
Related disease history 50,704 0.25+061 <0.0001 6.91+10.22 <0.0001
No related condition 1,074,455 0.21+0.52 6.33+£851
Related drug history 5116 0.27+0.62 <0.0001 6.14 +9.46 <0.0001
No related drug 1,120,043 0.21+053 6.36+8.59
Fracture history 31,634 0.23+0.55 0.0002 6.82+9.65 0.0003
No previous fracture 1,093,525 0.21+053 6.34 +8.56

*Pvalue: Wilcoxon rank sum test, Kruskal Wallis test.

Table 14. BMD measurement rates among the type of bone densitometry

Drug prescription

Bone densitometry DXA QcT RA Others (indication for
osteoporosis only)

N % N % N % N % N % N %
Total 750,853 6673 347504 4628 136295 18.15 17185 229 327642 4364 511660 6814
Gender Male 63480 5815 29362 46.25 14588  22.98 918 145 23030 3628 33954 5349
Female 687,379 6766 318142 4628 121,707 17.71 16,267 237 304612 4431 477,706 69.50
Age 50-59 103,043  47.04 56,150  54.49 19550 1897 1,720 167 30107 29.22 64,529  62.62
(years) 60-69 270135  67.00 128332 4751 49863 1846 6180 229 112930 41.81 188,179  69.66
70-79 296,123 7627 130,264 4399 51,706  17.46 1322 247 144,407 4877 203597 6875
80-100 81,558  71.10 32,758 4017 15177 1861 1963 241 40198  49.29 55,355  67.87
Medical insurance 627061 6515 297411 4743 109668 17.49 14097 225 264618 4220 425759 67.90
Medical aid 123,798 76.13 50,093  40.46 26627 2151 3088 249 63,024 5091 85901 69.39
Related disease history 34913 6886 21616 61.91 5152  14.76 572 164 11640 3334 23,178 66.39
No related condition 715946  66.63 325888 4552 131,143 1832 16613 232 316,002 4414 488482 68.23
Related drug history 3773 7375 2571 68.14 577 1529 b4 143 977 2589 2369 6279
No related drug 747086 6670 344933 4617 135718  18.17 17131 229 326665 4373 509291 68.17
Fracture history 23791 7521 11,365 47.77 5819 2446 591 248 10277 4320 19125  80.39
No previous fracture 727068 6649 336,139 4623 130476 1795 16594 228 317,365 4365 492535 67.74

BMD, bone mineral density; DXA, dual-energy X-ray absorptiometry ; QCT, quantitative computed tomography; RA, radiographic absorptiometry.
*The proportion of the total patients.
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Table 15. BMD test rates of medical institutions
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Type of primary medical Number of osteoporosis Place of BMD test
institution patients Total % Same institution % Other institution %
Tertiary general hospital 94,860 77,974 82.20 50,571 53.31 27,403 28.89
General hospital 195,064 159,543 81.79 114,152 58.52 45,391 23.27
Hospital 210,493 176,175 83.70 112,821 53.60 63,354 30.10
Clinic 610,814 473,431 7751 336,203 55.04 137,228 2247
Public health center 13,928 8,180 58.73 7,034 50.50 1,146 8.23
BMD, bone mineral density.
Table 16. The average number of days of prescription among the anti-osteoporosis medicine (during 6 months)
Indication for Indication includes other
Number . P-value* conditions as well as P-value*
osteoporosis only .
osteoporosis

Total 1,125,159 700+85.1 443+713
Gender Male 109,170 422+708 <0.0001 300650 <0.0001

Female 1,015,989 73.0+86.0 458+78.3
Age 50-59 219,043 58.1+83.7 <0.0001 705+£929 <0.0001
(years) 60-69 403,171 76.7£879 468+78.7

70-79 388,232 73+839 326+66.2

80-100 114,713 593+778 247578
Medical insurance 962,537 69.3+£85 <0.0001 453+783 <0.0001
Medical aid 162,622 7414853 382+708
Related disease history 50,704 754+876 <0.0001 59.6+87.7 <0.0001
No related condition 1,074,455 69.8+85 435+767
Related drug history 5,116 80.7 £106.4 <0.0001 69.9 £107.1 <0.0001
No related drug 1,120,043 70+85 441 +77.1
Fracture history 31,634 96.8+85.6 <0.0001 349+67.8 <0.0001
No previous fracture 1,093,525 69.3+85 445+775
*P-value: Wilcoxon rank sum test, Kruskal Wallis test.
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Medical Service Utilization with Osteoporosis
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