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Objective : To determine the prevalence of osteoporosis (OP) and osteoporotic vertebral fracture (OVF) in people with Parkinson's
disease (PD) in Korea and its association with socioeconomic status.

Methods : Using Health Insurance Review and Assessment Service-National Inpatient Sample (HIRA-NIS) data from 2009 to 2013,
we estimated the annual prevalence of PD, OP, and OVF and investigated its association with socioeconomic status using data from
National Health Insurance (NHI) beneficiaries and Medical Aid (MA) recipients. This study was supported by research funding from
Korean Society for Bone and Mineral Research 2015. There were no study-specific biases related to conflicts of interest.

Results : The number of PD patients in the HIRA-NIS increased each year from 2009 to 2013. Among patients with PD, the
standardized prevalence rates of OP and OVF increased from 2009 to 2013; from 23.2 to 27.8 and from 2.8 to 4.2, respectively.
Among patients with PD with OP, the prevalence of OVF were 12.2% and 15.1% in 2009 and 2013, respectively. The standardized
prevalence rates of PD with OP and PD with OVF were significantly higher in MA recipients than in NHI beneficiaries.

Conclusion : The prevalence of PD both with OP and with OVF increased and the prevalence was higher in MA recipients than in
NHI beneficiaries. These findings may suggest that age over 65 years, female and low income may be a significant factor related to
PD occurring with OP and OVF.
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INTRODUCTION

Parkinson’s disease (PD) is a common neurodegenerative
disorder in the elderly population”. The prevalence of PD in
industrialized countries is estimated at about 0.3% of the en-
tire population and 1-1.5% of people aged over 60 years™***”
The cardinal features of PD are tremor at rest, rigidity, brady-
kinesia, and postural instability, and patients in the advanced
stages of PD have reduced mobility and poor feeding'”. These
symptoms are considered to be the main risk factors of re-
duced bone mass and associated conditions such as osteopo-
rosis (OP) or osteopentia, falls, and fractures, including osteo-
porotic hip and osteoporotic vertebral fracture (OVE)"**".
PD may be a strong contributor to both osteoporosis and
fracture risk. Therefore, the study about correlation between
PD and osteoporosis may provide a valuable information to
PD and clinician.

PD affects the overall quality of life (QOL) and may be re-
lated to lower socioeconomic status*'”"*****. OP is a world-
wide disease, and its prevalence continues to increase in the
elderly population, who experience high rates of fragility-re-
lated fractures including OVF***”. OVF can lead to disability,
low QOL, and mortality”. OP and fragility-related fractures
have a serious effect on people’s health and QOL because of
the resultant chronic pain, morbidity (long-term disability),
and mortality*>""***,

The risk of vertebral fragility fractures such as OVF is
strongly related to low socioeconomic status™”. Patients with
PD frequently have OP and experience fragility fracture'***".
PD patients with OVF may have worse QOL than those with-
out OVF. In addition, low QOL may increase a patient’s socio-
economic burden. The size of the elderly population has been
increasing annually, and a higher proportion of the elderly
population has PD, OP, or OVF compared with their younger
counterparts™®*”. Given the increase in the number of elderly
people, the number of patients with PD and OVF is also ex-
pected to increase annually. Therefore, to establish effective
prevention strategies, it is important to know the prevalence
of comorbid PD and OP and whether PD with OVF is associ-
ated with socioeconomic status. Several articles have reported
on the relationship between PD, socioeconomic status, and

9,18,25,31 .
> However, no studies have used na-

tragility fracture
tional big data to examine the prevalence and socioeconomic

burden of PD with OVE.
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We conducted this study to determine the prevalence of PD
and PD with OP or OVF, and to investigate whether PD with

OP or OVF is related to socioeconomic status.

MATERIALS AND METHODS

Fig. 1 showed the framework of this study and the process
of calculating the prevalence of PD, PD with OP, and PD with
OVE

Study design and data sources

This study was designed as a multi-year cross sectional
study using the National Inpatient Sample (NIS) database
from 2009 to 2013, one of the National Patient Sample data-
bases, which are presented annually by the Health Insurance
Review and Assessment Service (HIRA) in Korea. The HIRA-
NIS contains about 700000 inpatients per year (13% of all in-
patients) and about 400000 outpatients per year (1% of all
outpatients)™"'”. The HIRA-NIS also contains weighted
score in each patient therefore can convert the whole Korean
populations. For example, if we calculated the 5458 patients
with PD using HIRA-NIS 2009, this number can convert
82599 Korean populations.

Setting and source population

Korea has adopted a Universal Healthcare System in which
all Korean citizens must be the National Health Insurance
(NHI) beneficiaries or Medical Aids (MA) recipients. Mem-
bers of low-income families are eligible for MA recipients. The
MA system is similar to Medicaid in the USA and is funded
by taxes. As of 2014, among the entire Korean population
(about 51.7 million people), NHI beneficiaries was 97.1% (50.3
million) and MA was 2.9% (1.4 million)™”. We have previously
reported on the relationship between OVF and socioeconomic
status, the Korean medical system, and the representative val-
ue of MA among those with low socioeconomic status™”. We
hypothesize that socioeconomic status can affect the preva-
lence of Parkinson’s disease occurring with osteoporosis and
osteoporotic vertebral fracture. In order to prove this hypoth-
esis, we classified the inpatients and outpatients in the HIRA-
NIS database into two groups according to type of insurance :
NHI beneficiaries and MA recipients.
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2009 HIRA-NIS 2010 HIRA-NIS
Total Parkinson's disease? Non-PD total Total Parkinson's disease? Non-PD total
1116041 — > No 1110583 1136689 No 1130911
(45930825)" Yes 45848226, 45559019 Yes 45471558
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prevalence rate prevalence rate

Factors associated with
prevalence of PD

SPR'
2327

Factors associated with
prevalence of PD

PD with OVF

SPR'
23.66

Multivariate regression +Caleulating standardized Multivariate regression +Caleu\ating standardized
p rate p rate
Factors associated with SPR! Factors associated with SPR'
prevalence of PD with OP 2.86 prevalence of PD with OP 358

Multivariate regression *
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y
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Y
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No 1162409
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Yes 88082
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SPR 1017 No 792 SPR 112 No 838
179.68 (12992) 10986) 197.44 (12892) 10416,
Multivariate regression * Caleulatln? standardized Multivariate regression Caleulatin? standardized
prevalence rate prevalence rate
Factors associated with SPR' Factors associated with SPR'
prevalence of PD 25.41 prevalence of PD 25.21
Multivariate regression Caleulatin? standardized Multivariate regression CaIeu\atin? standardized
prevalence rate prevalence rate
Factorsassociated with SPR! Factors associated with SPR'
prevalence of PD with OP 392 prevalence of PD with OP 4.84

Multivariate regression *
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2013 HIRA-NIS

Total Parkinson's disease?
1163117 >
45382408
Yes

Non-PD total
No 1155614
45275957

Y
i is? Non-QP total
With osteoporosis? Y 5407
Yes 92205
(‘nlonlntin? i 5 4 oGV o
revalence rate w lon-OVF total
P SPR! No 864
208.15 (14246) 12092
Multivariate regression * Caleulatin? standardized
prevalence rate PO W OV
Factors associated with SPR! 232
prevalence of PD 27.86 (2154)
Multivariate regression  y Caleulating standardized
¢ + i rate *
Factors associated with SPR'
prevalence of PD with OP 421

Multivariate regression *

Fig. 1. Framework of this study. *The number of parentheses mean the setimate numbers to the Korean populations. "Per 100000 Korean people. HIRA-
NIS : Health Insurance Review and Assessment Service-National Inpatient Sample, PD : Parkinson's disease, OP : osteoporosis, SPR : standardized
prevalence rate, OVF : osteoporotic vertebral fracture.
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Participants

PD patients

Patients were considered to have PD if they were diagnosed
as having PD according to the G20 code in the HIRA-NIS da-
tabase from 2009 to 2013, which is based on the International
Classification of Diseases, 10th Revision (ICD-10). In clinical
tield of Korea, majority of PD patients were assigned to G20
code. In addition, the number of the patients registered as sec-
ondary PD was too small to get statistical significance. Be-
cause of that, we analyzed the group of the PD patients with
(G20 code in the present study.

PD patient with OP

Among the patients with PD, we selected patients with OP.
Patients with OP were defined as those having fulfilled at least
one of the following ICD-10 diagnosis codes : M810 (post-
menopausal osteoporosis), M818 (senile osteoporosis), M819
(male osteoporosis), M800 (postmenopausal osteoporosis
with pathologic fracture), M808 (osteoporotic compression

fracture), or M809 (osteoporosis with pathologic fracture).

PD patient with OVF

Among the patients with PD, we defined patients with OVF
as those fulfilling one of the following two criteria. The first
was a diagnosis of at least one of the ICD-10 codes M800,
MB808, or M809, and the second was a diagnosis of at least one
of the ICD-10 codes M810, M818, or M819, together with a di-
agnosis of at least one of the ICD-10 codes S220 (fracture of
thoracic spine), S221 (multiple fracture of thoracic spine), or

S32 (fracture of lumbar spine) at the same time.

Measurement

In this study, prevalence refers to the total number of cases
of PD, PD with OP, or PD with OVF, in a whole Korean popu-
lation estimated from the HIRA-NIS database at years of
2009, 2010, 2011, 2012 and 2013, respectively. That is, we ad-
opted the concept of period prevalence (usually the past 12
months, 1 year) which is more applicable to the HIRA-NIS
database™. We calculated prevalence in two ways : crude
prevalence and standardized prevalence rate (SPR). Crude
prevalence means the actual number and calculates without
any adjustment, and SPR refers adjusted number after reflect-

ing population structure such as sex and age. To calculate the

74 https://doi.org/10.3340/jkns.2018.0012

SPR, prevalence was adjusted by sex and age using 2013 popu-
lation data from the Korea National Statistics Office and then

calculated as an annual number per 100000 population.

Statistical methods

Covariates

To investigate whether the prevalence of the conditions of
interest is associated with socioeconomic status, we defined
the following as covariates : age (under 65 years vs. 65 years
and older), sex (male vs. female), type of medical center where
the patient was treated (tertiary hospital, general hospital, hos-
pital, and clinic), region (metropolitan areas vs. nonmetropol-
itan areas), and the Charlson comorbidity index (CCI), which
is a summary score index that includes 17 medical conditions
to quantify the severity of disease'”*”. In this study, we catego-
rized CCI scores into three ranges : 0, 1-2, and 3 and higher
more than 3.

Frequence analysis and multivariate logistic regression
Frequency analyses were performed to examine the distribu-
tions of the prevalence of PD, PD with OP, and PD with OVF
from 2009 to 2013. To identify those factors related to the preva-
lence of PD, PD with OP, and PD with OVFE, we conducted multi-
variate analyses using the logistic regression method. All analyses
were performed using SPSS version 20 (IBM Corporation, Ar-
monk, NY, USA). All statistical tests were two-sided, and a p-val-

ue <0.05 was considered significant.

Ethical approval

This study was exempted from approval by the Institutional
Review Board of Seoul National University Boramae Hosptial
(IRB No. 07-2015-14/102) because it was dealt with anony-
mous patient health records presented by HIRA. Therefore,
we could not find the study participants and there were no

need informed consents of patients in the present study.

RESULTS

Because the present study used the registered national big
data, there was no missing data. Fig. 1 showed the flow of

analysis and summarized results.
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Main results 100974, and 106451, respectively). The SPRs of PD were esti-
mated as 161, 171, 179, 197, and 208 per 100000 population, re-
Prevalence of PD spectively. Around 89% of patients with PD were older than
In the HIRA-NIS database, the number of people with PD

increased each year from 2009 to 2013 (82599, 87461, 91891,

60 years, and the 70s was the peak age range for the prevalence
of PD. The crude prevalence rate and SPR of PD were higher

Table 1. Prevalence of Parkinson’s disease along with OP in Korean population between 2009 and 2013

PIERES 2009 2010 2011 2012 2013
N SPR* N SPR* N SPR* N SPR* N SPR*

Total 82599 (100.0) 161.51 87461 (100.0) 171.02 91892 (100.0) 179.68 100974 (100.0) 19744 106451 (100.0) 208.15

op* 11899 (14.4) 2327 12094 (13.8) 23.65 12992 (14.1) 2541 12892 (12.8) 2521 14246 (13.4) 27.86

Non-OP* 70700 (85.6) 13824 75367 (86.2) 14737 78900 (859) 154.28 88082 (87.2) 17223 92205 (86.6)  180.29
Age (years)

<19 0 0 0 0 0 0 0 0 0 0

20-29 8(0.1) 0.12 0 0 0 0 0 0 0 0

30-39 0 0 0 0 0 0 8(0.1) 0.1 0 0

40-49 238 (2.0) 267 8(0.1) 0.09 16 (0.1) 018 16 (0.1) 018 23(0.2) 0.26

50-59 5(1.0) 143 377 (3.1) 4.7 623 (4.8) 776 577 (4.5) 719 238 (1.7) 297

60-69 2646(22.2) 5916 2885 (23.9) 1426 2747 (21.1) 6142 2638(205) 5898 2584 (18.) 57.77

70-79 6546 (55.0)  213.03 6708 (55.5) 66.87 7501 (577) 24411 6831(53.0) 22231 7715 (54.2)  251.07

>80 2346(19.7) 19676 2116 (17.5) 9337  2108(16.2)  176.8 2823(219) 23677  3685(259) 309.07
Gender

Male 1415 (11.9) 553 1631 (13.5) 6.37 1416 (10.9) 5.53 1516 (11.8) 592 1185 (8.3) 4.63

Female 10484 (88.1) 41.03 10463 (86.5) 4095 11579 (89.) 4531 NM377(882) 4452 13060 (91.7) 511
Type of insurance

Health insurance 9638 (81.0) 194 9870 (81.6) 19.86 11485 (88.4) 2311 11362 (88.1) 22.87 11969 (84.0) 24.09

Medical aid 2261 (19.0) 15591 2223(184) 15329 1508 (11.6) 103.99 1531 (11.9) 10557 2277 (16.0)  157.02
Type of medical center

Tertiary teaching 6330 (53.2) 5900 (48.8) 6615 (50.9) 4392 (34.0) 5115 (35.9)

hospital

General hospital 4269 (35.9) 4754 (39.3) 5069 (39.0) 6992 (54.2) 7723 (54.2)

Hospital 724.6.1) 1100 (9.1) 985 (7.6) 1269 (9.8) 1139 (8.0)

Clinic 577 (4.8) 339 (2.8) 323(2.5) 238(1.8) 270(1.9)
Region

Metropolitan 7977 (67.0) 3436 8961 (74.1) 38.6 9477 (72.9) 40.82 8700 (67.5) 3748 9684 (68.0) 41.71

Non-metropolitan 3923 (33.0) 14.05 3130 (25.9) 11.21 3515 (27.1) 12.59 4192 (32.5) 15.01 4561 (32.0) 16.33
Charlson comorbidity

index

0 1585 (13.3) 2485 (20.5) 2923 (22.5) 3107 (24.1) 3492 (24.5)

1-2 5770 (48.5) 6416 (53.1) 7815 (60.2) 7438 (57.7) 8092 (56.8)

>3 4546 (38.2) 3192 (26.4) 2253 (17.3) 2346 (18.2) 2662 (18.7)

Values are presented as number (%). *Per 100000 Korean people. OP : osteoporosis, SPR : standardized prevalence rate

J Korean Neurosurg Soc 62 (1) : 71-82

75



J Korean Neurosurg Soc 62 | January 2019

[PAJRIUI 22USPLUOD : | ‘0f3eJ SPPO PaISNIPe : YOP (96) J2qUINU se p1uasald dJe sanjep

1000>
1000>

1000

100'0>
1000>
GEE0

1000>

1000>

1000>

oSt et
(560-980) 06'L
l

(L60-680) €60
L

¥S0-1+70) 470

(€r0-9£0) 6£0

(C0'1-¥60) 86'0
|

(cci-ornort

(206-861) 8%

L

(68C-157) 69°C
L

1000>
1000>

1000>

1000>
1000>
SLco

£60°0

1000>

1000>

(L7 1-0€'1) 8€'L
6L1-6071) vl
|

(€60-58°0) 680
L

(££0-820) ¢£0

(550-8+0) 150

(20'1-€60) £60
|

(10'1-06'0) $6°0
L

(17'9-€£'5) 90'9
|

(e9t-6070) St
L

1000>
1000>

1000>

1000>
1000>
1000>

1000>

1000>

1000>

B¢1-cTl) 0g'l
Oc1-cz) 6Tl
|

(990-09°0) €90
L

(S£0-650) 990

(670-€70) 970

og1-611) STl
|

(180-¢£0)9£0
L

(1€/=159) 069
|

(LET-600) TCT
L

1000>
1000>

1000>

1000>
1000>
700

1000>

1000>

1000>

(S9'1~/#1) 95'L
(Se1-cTl)6Cl
|

(1£0-590) 890
L

(8£0-1910) 690

(190-€50) £G0

L'1=001) SO'L
|

ecl-orneet
L

(¥1'S-09'1) 98
|

(00€-€90) 18T
L

1000>
1000>

£50°0

S6C0
1000>
1000>

1000>

1000>

1000>

(0Tz-€61)90C
(€61-121) 181
|

(Or1-001) S0'L

(50'1-980) 560

(L£0-92°0) 8Z 0

(6£0-2£0) S0
|

@ 1-v51) €91
L

(€1'9-9%'9) 8/'S
|

(807-€5€) 6L°€
L

Xapul A1IpIGIOW 0 UOS|IeyD
ueyjodosaw-uoN
ueyjodonsy
uolbay
D
[eudsoH
|endsoy [esauan
[eudsoy bujyoeal Atepia|
121U [e2IPaW Jo 3dA|
ple [esIpay
9DURINSUI Y1[eaH

dueINSUl Jo adAL

CIE{EN
CIE
13pusn
G9<
9>
(sleak) aby

£10Z pPue 6007 Usamiaq uoizejndod uealoy ui sisolodoa1so yim Buoje aseasip s,uosupjied pajeidosse siojded *z d|qeL

https://doi.org/10.3340/jkns.2018.0012

76



Table 3. Prevalence of osteoporotic vertebral fracture in Parkinson’s disease in Korean population between 2009 and 2013
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2009 2010 2011 2012 2013
Variable
N SPR* N SPR* N SPR* N SPR* N SPR*

Total 11899 (100.0)  23.27 12094 (100.0) 23.65 12992 (100.0) 2541 12892 (100.0) 2521 14246 (1000)  27.86

OopP* 1461 (12.3) 2.86 1832 (15.1) 3.58 2006 (15.5) 392 2476(19.2) 4.84 2154 (15.0) 421

Non-OP* 10438 (87.7) 2041 10262 (84.9)  20.07 10986 (84.5) 2148 10416 (80.8) 2037 12092 (849)  23.64
Age (years)

<19 0 0 0 0 0 0 0 0 0 0

20-29 0 0 0 0 0 0 0 0 0 0

30-39 0 0 0 0 0 0 0 0 0 0

40-49 0 0 0 0 0 0 0 0 0 0

50-59 0 0 16 (0.9) 0.2 15(0.7) 0.19 38(1.5) 047 0 0

60-69 261 (179) 5.84 223(12.2) 499 400 (19.9) 894 369 (14.9) 8.25 200 (9.3) 447

70-79 854 (585) 2779 1216 (66.4)  39.57 1230 (61.3) 40.03 400 (56.5) 4556 1423 (66.1) 46.31

>80 346 (23.7)  29.02 377 (20.6)  31.62 361 (18.0) 30.28 669 (27.0) 56.11 531(4.7) 4454
Gender

Male 200 (13.7) 0.78 231 (12.6) 09 253 (12.6) 099 223(9.0) 0.87 231 (10.7) 09

Female 1261 (86.3) 493 1601 (874) 6.27 1753 (874) 6.86 2253 (91.0) 8.82  1923(89.3) 753
Type of insurance

Health insurance 1247 (85.3) 251 1277 (69.8) 2.57 1753 (87.4) 353 2215 (894) 446 1731 (804) 348

Medical aid 215 (14.7) 14.83 553(30.2) 3813 253 (12.6) 1745 262 (10.6) 18.07 423 (19.6) 2917
Type of medical center

Tertiary teaching 746 (51.1) 592 (32.3) 1061 (52.8) 738(29.8) 593 (27.5)

hospital

General hospital 615 (42.1) 1100 (60.1) 647 (32.2) 1538 (62.1) 1415 (65.7)

Hospital 100 (6.8) 123 (6.7) 292 (14.5) 192 (7.8) 146 (6.8)

Clinic 0 15(0.8) 8(04) 8(0.3) 0
Region

Metropolitan 1038 (71.0) 447 1169 (63.8) 504 1500 (74.7) 646 1646 (66.5) 709 1646 (76.4) 709

Non-metropolitan 423 (29.0) 1.51 662 (36.2) 237 507 (25.3) 1.82 831(33.5) 298 508 (23.6) 1.82
Charlson comorbidity

index

0 207 (14.2) 369 (20.2) 500 (24.9) 453 (18.3) 385 (17.9)

1-2 708 (48.5) 992 (54.2) 1154 (57.5) 1631 (65.9) 1300 (60.4)

>3 546 (374) 470 (25.7) 354(17.6) 392 (15.8) 469 (21.8)

Values are presented as number (%). *Per 100000 Korean people. SPR : standardized prevalence rate, OP : osteoporosis

in women than in men. More than 80% of patients with PD

were treated in a tertiary teaching hospital or general hospital.

More than two-thirds of patients with PD lived in a metropol-

itan area. Forty-three to 58% of patients with PD had at least

one comorbid disease and a CCI score of 1 or 2.

Prevalence of PD with OP

As of 2009, the change from 2009 to 2013 of prevalence of
PD with OP was 12.8% to 14.4%, regardless of sex or age.
More than 95% of patients with PD with OP were older than
60 years, and more women than men had PD with OP. As ob-
served for PD, more than two-thirds of patients with PD with

J Korean Neurosurg Soc 62 (1) : 71-82 77
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OP lived in a metropolitan area and visited a tertiary teaching
hospital or general hospital for treatment. The SPRs for PD
with OP were significantly higher in the MA recipients than
in NHI beneficiaries from 2009 to 2013 (Table 1). PD patients
older than 64 years, females, and MA recipients had a higher
risk of also having OP, and PD with OP was significantly re-
lated to receiving MA except 2011 data. In addition, all people
with PD with OP lived mostly in metropolitan and visited ter-
tiary teaching or general hospitals (Table 2).

Prevalence of PD with OVF

Among PD patients with OP, the number with OVF in-
creased from 2009 to 2013 (1461, 1832, 2006, 2476, and 2145,
respectively). SPRs also increased during this time (23, 23, 25,
25, and 27 per 100000 population, respectively). More than
80% of the patients were older than 70 years, and >86% were
women. Most PD patients with OVF (82-91%) were treated in
a tertiary teaching or general hospital. More than 66% of pa-
tients with PD with OVF lived in a metropolitan area, and
48.5-65.9% of patients with PD with OVF had another co-
morbidity with a CCI score of 1 or 2. In a comparison analysis
of SPRs for the NHI and MA groups, the prevalence of PD
with OVF was significantly higher in MA recipients than in
NHI beneficiaries from 2009 to 2013 (Table 3). However, the
factor related to OVF among PD patients was the patients old-
er than 65 years. The female and MA were not always signifi-
cant factors related to OVF among PD patients (Table 4).

DISCUSSION

In the present study, the prevalence rates of PD, PD with
OP, and PD with OVF were significantly higher in MA recipi-
ents than in NHI beneficiaries. Because no previous study has
used big data to examine PD with OVF in Korea, we believe
that our study provides more accurate information about the
SPRs of PD with OVF and the relationship between PD with
OVF and low socioeconomic status.

The present study did have several limitations. First, al-
though medical records were analyzed from a database that
included around 1100000 people, stratified random sample
data may not be representative of the entire population of Ko-
rea. We plan further studies to analyze the entire Korean pop-

ulation database using the HIRA. Second, patients with as-
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ymptomatic OVF in Korea may not seek medical care, and the
prevalence of OVF in patents with PD might have been un-
derestimated in our study. Because the stratified random
sample data were collected without consideration of the ratio
between people covered by the MA and NHI, the present
study had insufficient statistical power to recommend the re-
lationship of PD with OVF and socioeconomic status here us-
ing the gap of socioeconomic status between MA and NHL
Therefore, future research should include the entire popula-
tion and specific socioeconomic status groupings such as very
poor families, poor families, and everyone else. Third, we did
not examine the risk factors for PD with OVF among MA re-
cipients, and we focused only on the prevalence of OVF and
related general factors in PD patients. Therefore, future stud-
ies are also needed to identify the risk factors associated with
low socioeconomic status as a basis for developing strategies
to prevent OVF in patents with PD.

PD can impair an individual’s QOL and place a large bur-
den on the health care system, especially in low-income ar-
eas™ "™ We found that the crude and SPR prevalence rates
of OP and OVF were higher in MA recipients than in NHI
beneficiaries™”. Musculoskeletal problems are more common
in PD patients, and OP and fractures are significantly more
prevalent in past diagnoses associated with musculoskeletal
problems in people with PD'”. In our previous study, we re-
ported the prevalence rates of OP and OVF for the whole pop-
ulation in Korea as around 4% and 0.5%, respectively*”. In the
present study, the prevalence rates of PD with OP and PD with
OVF were around 14% and 1.8%, respectively. Because PD is a
progressive disease, the prevalence of PD-related bone prob-
lems increases with age, and PD currently affects an estimated
1% of people aged >60 years'”. In the present study, the preva-
lence rates of PD with OP and PD with OVF increased with
age. Although more than 80% of PD patients were older than
70 years in our study, the 70s was the peak age range for the
prevalence of PD, PD with OP, and PD with OVF. The 70s has
also been reported to be the most common age range for PD
and PD with OVF in other studies™. The neuroprotective ef-
fects of estrogens have been suggested as a possible explana-
tion for the difference in prevalence between men and women,
but this explanation remains controversial. Some studies have
reported a higher prevalence of PD in men than in wom-
en"”?”, whereas other studies have presented a difference in

PD prevalence between men and women””. In our study, the
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prevalence rates of PD, PD with OP, and PD OVF were higher
in women. This suggests that other factors, such as culture
and the social environment, may determine whether the prev-
alence of PD differs between men and women.

In the present study, more than 70% of patients with PD,
PD with OP, or PD with OVF lived in a metropolitan area and
were treated in a tertiary teaching or general hospital. Because
PD is a progressive disease and has many other comorbid dis-
eases such as musculoskeletal problems, patients with PD in
Korea are usually treated in a general hospital. Patients with
PD symptoms who live in nonmetropolitan areas in Korea
may be less likely to receive a proper diagnosis of or care for
PD compared with those living in metropolitan areas. Further
studies using big data of the whole population and cohort
studies of populations in nonmetropolitan areas are needed.

The prevalence rates of OP and OVF were higher in PD pa-
tients than in the whole population, as determined using HIRA-
NIS data in Korea. We also found that PD, PD with OP, and PD
with OVF were strongly related to low socioeconomic status.
These results suggest that patients with PD should be provided
with preventive medical care to avoid or treat OP because PD is a
high-risk disease for OVF. This is especially true for MA recipi-
ents, among whom early identification of the risk of OVF and
preventive or therapeutic intervention for OP may help reduce the
prevalence of OP and the incidence of OVFE.

The data set in the current study is NIS database provided
from HIRA in Korea. HIRA provided the NIS dataset from
2009 to 2013 when the authors started to analyze the NIS da-
tabase in 2016. Now, the HIRA is releasing NIS database up to
2015 with charging a fee for use. We will analyze the updated
database in our future studies. This study was the cross-sec-
tional multiyear study for estimating prevalence of PD, PD
with OP, and PD with OVF and emphasizing the risk of OVF
in PD patients. Because of that, we could not show the results
related with incidence. On the analysis of the NIS dataset in
the present study, it was impossible to distinguish the people
with or without the medication for OP due to the limitation of
the dataset contents. However, the prevalence of OP in the
whole population and patients with PD were 4% and 14%, re-
spectively in the previous™ and present studies. Also, the
prevalence of OVF in the whole population and patients with
PD were 0.5% and 1.8%, respectively, in the same studies. Be-
cause the prevalence of PD and OP and OVF are both increas-

ing with age, it is difficult to tell accurate contribution of OP
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and OVF in aged PD population compared to those in general
aged population with our prevalence data. The authors did
not analyze incidence data. However, in the present study, the
authors aimed to determine the prevalence of PD and PD with
OP or OVFE, and to investigate whether PD with OP or OVF is
related to socioeconomic status. The new dataset will be need-
ed to find factors related with the difference between general
aged people with OP and OVF and aged PD with OP and
OVE. The authors will analyze another database to find the
cause attributable to OP and OVF of PD patients in future
study. In addition to, authors did not know whether the pa-
tients were referred to the endocrine doctor prior to the onset
of PD of after development of PD due to the limitation of
characteristics of NIS database provided by national institute
(HIRA). In addition, there may be some limitations to prove
the causal relationship just using observation data. Therefore,
we need the experimental study or another approach style in
analyzing observation study as Bayesian inference in the fu-
ture study. Another limitation is that it may be improper to
present the socioeconomic effect of PD just using registration
of medical aids or not. In the future study, the authors should
find the way to reflect the socioeconomic effect of PD than

those of medial aids or not.

CONCLUSION

The prevalence of PD and OVFE, and the prevalence rates of
PD with OP and PD with OVF increased with age and were
higher in women than in men. The prevalence rates of PD or
PD with OP or with OVF were significantly higher in MA re-
cipients than in NHI beneficiaries. These findings suggest that
low socioeconomic status may be a significant factor related to
OP and OVF in people with PD. We believe that these data
may be considered when developing health strategies to pre-
vent OP and OVF in PD patients.
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