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Comparative Analysis of Medical Use of Spine Specialty Hospitals and Non-
specialty Hospitals

Young-Noh Lee', Yun-Ji Jeong’, Kwang-Soo Lee’

"Health Insurance Review & Assessment Service; “Department of Health Administration, Yonsei University Graduate School; “Department of Health Administration,
College of Software and Digital Healthcare Convergence, Yonsei University, Wonju, Korea

Background: The purpose of this study was to compare and analyze the differences in charges and length of stay per case between spine
specialty hospitals and non-specialty hospitals, and to identify the factors that influenced them.

Methods: This study used claims data from the Health Insurance Review and Assessment Service, including inpatient visits from January 2021
to December 2022. The healthcare facility status data was used to identify the characteristics of study hospitals. Multilevel analysis was conducted
to identify factors associated with the charges and Poisson regression analysis was conducted to analyze the length of stay between spine
specialty hospitals and non-specialty hospitals. There were 32,015 cases of spine specialty hospitals and 17,555 cases of non-specialty hospitals.
Results: For four of five common spinal surgeries, specialty hospitals shaped longer length of stay than those of non-specialty hospitals.
Multilevel and Poisson regression analysis revealed that regardless of the type of surgery, higher age and higher Charlson comorbidity index
scores were significantly associated with an increase in both the charges per case and length of stay (p<0.05). However, when hospitals were
located in metropolitan areas, there was a significant decrease (p<0.05).

Conclusion: This study found that specialty hospital had higher inpatient charges and loner length of stay contrary to the previous study
results. Further studies will be needed to find which contribute to the differences.

Keywords: Spinal surgery; Spine specialty hospitals; Non-specialty hospitals; Length of stay; Charges per case
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Specialty hospital

(N=14)

}

Non-specialty hospital

(N=1,316)

}

Step 1 ’ Propensity score matching |
Specialty hospital Non-specialty hospital
(N=14) (N=14)
v l
Independent variable Dependent variable
Designation of spine specialty hospital By surgery code
- Charges per case
- Length of stay
Step 2 Control variable
- Age - Hospital type
- Gender - Establishment type
- Health insurance type - Region
- Arrival path - No. of beds
- CCl score - No. of neurosurgeons

- No. of orthopedic surgeons

Figure 1. Study framework. CCl, Charlson comorbidity index.

(propensity score matching, PSM)& ©]-8-3f| 1:1 uj*s}o] A
FHUN=14)7 v HEFLYN=14) At FFHo=z
A7E AEHYT HATH S R dig 718 o]-&gt
AFNIAEY eI A A= A7t o2
TREA] motstal, ojm et gQlo] &t g XgEH|et Y
A5of| |7 FFHS Foti 7] sl kAT 2ok 31
A4S A
2. ATRE Y AROY
2 A7 A EAAARE 7 AR 471 AAtR
£ AR&SIHE ATAtEE A EY E Qsgol= 20219 149
FH 20229 1297049 49 XgHoln, 20239 3¢ 4AHE
7 Aot dgAtEe Awtid 717e] A 57| AlaA}
= AbEsto] 755131t
£ AR 20219 1€7H 20229 128714 A54
BS HoRE YA et SAtolrt 5S4
A ARIER(Korean Standard Classification
of Diseases-8) 5HZ(M40-54) 7|1&0& oy, +&2 7
BRI FFOHE =59 &It F HHE HE a0l
N1491 #&3 A A=(EF), N1493 T84 F0wA1A
=(85), N1494 WA stHA| A%, N1497 459344

ol

rio
fo & 1
o offt

¢

28  Health Policy and Management 2024,34(1):26-37

£(3%), N1499 H553 84285 71202 shgich
HEARE A ol o] et HFATHAS AU
PSMO& tjstel, M AREe 14747} v AEY 14748 A
Aotk AEATHY S& A%E 32,0154, HAERY >
& A% 175557010}, 2 A7 AEAPAEAL 718
229231014 4191(2023-034-001)F AH S= ek

3. ApHS

1) F&9%

Aol ABE FEUSE HEPPoR YU e
AWEIL e 5] B3 Semcy A% Awslel HUgs
oft}. A% AL AGRBAANEAY AAZGARA A
ABERARAEF O ST S W Fojos
Bolstgon, 59U J=r18e] U 4 71E FTAY 8%%

U
1o,
N
)
o
i
ilfe
oX
-
)
10
fo
o
=
>

o,
D)

0
D)
0,
N
N,
—

o,
0,
=
ro
o,

A
d
$oll= £ F-0=2 Bl spte] AR of|m] A (episode of
care)Z FAFSH= oA F A4S FAksEITH 2] Ad 2
FH|= o8 9] S #=ol7] ol 2 1HghS SRl oI5
40 &-gogict AULdre AR 8¢ HAALY
WHdes Hokor, 54 57|l 5 2R 7% 479
[ITEIAL} o B9 R G7NAIEA] 2ol 7F 1Y o]



Young-Noh Lee et al. Comparative Analysis of Medical Use of Spine Specialty Hospitals and Non-specialty Hospitals

U APl £ B0 2D oS 8 ) ok

2) S99

EHHSE ARHEEY A oFoly, (7B HEH
EHYUA A47] 1AL A7 7B R, Fto] T WA
U 7S ALY & 1470 7138 A5kl ﬂl AEHYS 111
PSMZ- &3l 1470 718 A4S PSMZ =3 uf 223
WSS 7] fls SEHRY 71 9 %1# FTEA

[©)

S AXEH, ATA T} 22 Ao R Yehd 713 T W]
A<, ZESAL 2, oA 9 A9l oAt )52 AlQlstaL,

B <, AT oJAE A, ARl QAL <, 713 o] 8HIE, 7]
U FE IE, Y T2 IE, A S WS Astd

ARG S o 890 BT 0 E SIth &
A 8810l 7R B9 A, A, A 4, =3
7 &, Charlson %2 5>(Charlson comorbidity index,
CCD7F ZRF=|ATH13-15]. AP 8FHo] FFAGe] 1A
7 AFE ARSI A A, Ao E AR5k B
2 FEL ogFolnt APHEF o R FEIIG ) TR B
LF71H AR, SETEH F%, 7IHE TR CCle 4
TA AW oA EAPE T S FENA AR
ot om, 14, 24, 34 ol o= FESHITH16,17].

=7 = QRloll= AEr|d S, AEFH, A9, B
N7 QAT QAL =, AP L]} AL 4= T} I E I O
82 PSM 2, A55dE9d 22 SEEE2 A9
A 2 oA o] Hlon, A -2 omrly} Q1o
2 FEotlon, A9 AR HleEdo R FESIYAL, 5
THS AZ, A7, O]Xq;qoﬂ—i sk, H]—rii—: —:—EE O]ﬂ

o] A%

Q)7 SJA} 4= %¢—t 2020L=1 Eagx]Tow sl H=x 45_%
A AA7Z2S AR AT o] & BA} S F7HAL &
g 71RO FE3UT, AT oA Sk ALt o 5
£202149 1295 20229 129 EA HF-S A8

>

=3}
=
BA9 eAe ok 3, PSMe AAlste] A
S 1:1 WiA5IEH19,201. 4, Wiy E AEEY

I HHEEYS o R 7| B W, 3 B W,
<3759 Y ogiAs I A9 H=zvet JUYSrE -3
4, chi-square A%, 71&€BAEAE AL AA, &3
o A% AzHof ot 3kt eat B 200 et o
A4S AAGT WA, fEA T AUl et Eoks:

AL AASIATE 2 AFoA= PSM BAEAS-E Al
IBM SPSS ver. 21.0 (IBM Corp., Armonk, NY, USA)Z} SAS
ver. 9.4 (SAS Institute Inc., Cary, NC, USAYE AR5, &

9)4=22 p-value 0.052 7|& 0 & Whsl9irt,

21

1. PSM IHE 3 7|2 S #2o| Uurs 54

A} uAEE o] 54 STt oA W] o

i

g o] BA7F 58514, ol& —?45]1 A l—Lﬂ(selectmn blas)—

H2A717] §18f 111 PSMZ

HIEE Y 22 1470 7184 uH ARe3[ss Keke: H% _§_ A

N O::.'
_(?L
38,
,—T:
= 5
[N
o
=

H

O
e
LW g

A, g =, é"%ﬂiﬂrfl/\} 5t 2fol S HolA] °=*°Alt‘r

AT QA = 0] 7.047, Bl ol 5.1
= el Tr-4°}7ﬂ Eﬂ o

4 el o

13

Table 1. Descriptive statistics of institutional characteristic variables

Designation of specialty hospitals

Variable Specialty hospital  Non-specialty t-valuely”
(N=14) hospital (N=14)
Hospital type
Hospital 14 (100.00) 14 (100.00)
Establishment type 0.00
Corporate 2(14.29) 2(14.29)
Private 12 (85.71) 12 (85.71)
Region 0.14
Non-metropolitan area 7 (50.00) 8(57.14)
Metropolitan area 7 (50.00) 6 (42.86)
No. of beds 132.93+31.67 121.36+45.02 -0.79
No. of orthopedic surgeons 2.86+1.85 4.07£3.59 1.12
No. of neurosurgeons 7.04+2.61 5.11+1.04 -2.57*

Values are presented as number (%) or meanzstandard deviation.
#p<0.05.
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Table 2. Descriptive statistics of patient characteristic variables

Designation of specialty hospital

Variable Specialty hospital ~ Non-specialty t-valuely®
(N=32,015)  hospital (N=17,555)
Total payment (10,000 won) ~ 380.74+225.62 343.47+197.01 —19.171%%
Total length of stay (day) 9.4616.53 9.81+6.78 BB
Age (yr) 59.72+14.10 60.95+13.94 9.33%**
Gender 23.06***
Male 17,625 (55.05) 9,270 (52.81)
Female 14,390 (44.95) 8,285 (47.19)
Health insurance type 4.38*
National health insurance 31,028 (96.92) 16,953 (96.57)
Medical aid 987 (3.08) 602 (3.43)
Surgery
N1491 394.87%**
Yes 1,827 (5.71) 333 (1.90)
No 30,188 (94.29) 17,222 (98.10)
N1493 15.7717%*
Yes 18,516 (57.84) 10,475 (59.67)
No 13,499 (42.16) 7,080 (40.33)
N1497 25.50%**
Yes 651 (2.03) 246 (1.40)
No 31,364 (97.97) 17,309 (98.60)
N1499 12,4405
Yes 10,169 31.76) 5,848 (33.31)
No 21,846 (68.24) 11,707 (66.69)
N1494 67.42%%*
Yes 3,295 (10.29) 1,410 (8.03)
No 28,720 (89.71) 16,145 (91.97)
Arrival path 8,659.69***
Outpatient via transthoracic 11,620 (36.30) NA
Emergency medical 373(1.17) 5(0.03)
services transportation
Others 20,022 (62.54) 17,550 (99.97)
Charlson comorbidity 94.77*+*
index group
0 18,156 (56.71) 10,509 (59.86)
1 11,353 (35.46) 5,915 (33.69)
2 2,308 (7.21) 967 (5.51)
3 198 (0.62) 164 (0.93)

Values are presented as meanzstandard deviation or number (%). N1491: open
discectomy-cervical vertebra; N1493: diskectomy (invasive), lumbar spine; N1497:
laminectomy-cervical vertebrae; N1499: laminectomy, lumbar spine; N1494:
diskectomy by endoscopy.

NA, not available.

p<0.05. **p<0.001.
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Table 3. Descriptive statistics of inpatient charges and length of stay per case

Charges per case (10,000 won) Length of stay (day)
Designation of specialty hospitals
Mean+SD t-value/y’ Mean+SD t-value/y’
N1491 1.07 5.03%**
Specialty hospital (N=1,827) 411.19+£230.74 8.61+£5.28
Non-specialty hospital (N=333) 425.94+232.92 10.35+5.92
N1493 —19.76*** —1.37
Specialty hospital (N=18,516) 409.39+237.86 10.61+6.63
Non-specialty hospital (N=10,475) 357.55+200.31 10.50+6.71
N1497 —3.73%%* -0.81
Specialty hospital (N=651) 403.68+230.15 7.95+7.98
Non-specialty hospital (N=246) 347.56+188.71 7.52+6.55
N1499 —15.73%** -0.15
Specialty hospital (N=10,169) 423.14+207.44 10.23+6.34
Non-specialty hospital (N=5,848) 372.31+190.55 10.21+7.22
N1494 —2.58** 7.09%**
Specialty hospital (N=3,295) 177.04+138.94 3.75+4.81
Non-specialty hospital (N=1,410) 164.85+152.48 4.94+5.46

N1491: open discectomy-cervical vertebra; N1493: diskectomy (invasive), lumbar spine; N1497: laminectomy-cervical vertebrae; N1499: laminectomy, lumbar spine; N1494:
diskectomy by endoscopy.

SD, standard deviation.

#5<0.01. ***p<0.001.
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Table 4. Multiple-level analysis of charges per case by surgery code

; N1491 (10,000 won)  N1493 (10,000 won)  N1497 (10,000 won) ~ N1499 (10,000 won)  N1494 (10,000 won)
variable Estimate SE Estimate SE Estimate SE Estimate SE Estimate SE

Designation of specialty hospitals

(Ref: non-specialty hospital)

Specialty hospital -0.03 0.11 0.14* 0.06 0.11 0.08 0.15* 0.06 0.11 0.12
Patient-level

Age 0.07*** 0.00 0.07*** 0.00 0.07*** 0.00 0.07*** 0.00 0.07*** 0.00

Gender (Ref: female)

Male 0.01 0.02 0.12%%* 0.01 0.00 0.03 0.07%** 0.01 0.07%** 0.02
Health insurance type (Ref: NHI)

Medical aids 0.03 0.07 0.10%** 0.01 0.08 0.07 0.04** 0.01 0.25%* 0.08
Arrival path (Ref: others)

Outpatient via transthoracic -0.31 0.18 0.00 0.07 -0.07 0.13 0.02 0.06 —-0.21 0.19

Emergency medical services transportation 0.46%** 0.12 0.20%** 0.03 -0.11 0.10 0.09* 0.04 -0.34 0.18
CCl group (Ref: 0)

1 0.07** 0.03 0.08*** 0.01 0.05 0.03 0.06%** 0.01 0.10%** 0.02

2 0.10* 0.04 0.15%** 0.01 0.11* 0.05 0.14%* 0.01 0.25%** 0.05

>3 0.22 0.1 0.34%** 0.03 0.45* 0.22 0.29%** 0.03 0.69%** 0.14

Hospital-level
Establishment type (Ref: private)

Corporate -0.14 0.13 -0.09 0.09 0.07 0.10 -0.06 0.08 0.07 0.15
Region (Ref: non-metropolitan area)

Metropolitan area -0.07 0.12 -0.23* 0.07 -0.24*% 0.09 —-0.23** 0.07 -0.09 0.14
No. of beds 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
No. of orthopedic surgeons -0.02 0.03 0.00 0.01 0.00 0.02 -0.01 0.01 0.01 0.03

ICC 0.14 0.1 0.1 0.14 0.10
—2Log likelihood 3,272.7 33,281.6 806.4 11,647 .4 9,747.1
AIC 3,304.7 33,313.6 838.4 11,679.4 9,779.1

N1491: open discectomy-cervical vertebra; N1493: diskectomy (invasive), lumbar spine; N1497: laminectomy-cervical vertebrae; N1499: laminectomy, lumbar spine; N1494:

diskectomy by endoscopy.

SE, standard error; Ref, reference; NHI, national health insurance; CCl, Charlson comorbidity index; ICC, intraclass correlation coefficient; AIC, Akaike information criterion.

*p<0.05. **p<0.01. ***p<0.001.
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Table 5. Results of a Poisson regression on length of day by surgery code

' N1491 (days) N1493 (days) N1497 (days) N1499 (days) N1494 (days)
variables Estimate SE Estimate Estimate SE Estimate SE Estimate SE
Designation of specialty hospitals

(Ref: non-specialty hospital)

Specialty hospital —0.09*** 0.023  0.03*** 0.004 0.72%** 0.035 0.027%* 0.006 0.17#%* 0.021
Age 0.07%** 0.001  0.01*** 0.000 0.07#** 0.001 0.00%*** 0.000 0.07#** 0.001
Gender (Ref: female)

Male 0.09%** 0.016  0.18*** 0.004 0.12%#* 0.026 0.16%** 0.005 011 0.015
Health insurance type (Ref: NHI)

Medical aids 0.06 0.041  0.16%** 0.009 0.15%* 0.054 0.13%* 0.012 0.447%%x 0.044
Arrival path (Ref: others)

Outpatient via transthoracic —0.23%** 0.027  -0.08*** 0.007 —0.25%** 0.046 0.01 0.009 —0.51%* 0.025

Emergency medical services -0.14 0.084  —0.23*** 0.027 -0.11 0.107 -0.06 0.036 —0.49%** 0.143

transportation
CCl group (Ref: 0)

1 0.13%** 0.016  0.07*** 0.004 0.13%** 0.026 0.08*** 0.005 0.10%** 0.017

2 0.15%** 0.028  0.15%** 0.007 0.18*** 0.048 0.18%** 0.009 0.50%** 0.032

>3 0.11 0.075  0.41%** 0.017 1.06%** 0.137 0.52%** 0.023 1.37%%* 0.054
Establishment type (Ref: private)

Corporate —0.15%%* 0.023  -0.07%** 0.006 0.08 0.045 —0.13%** 0.010 0.04 0.031
Region (Ref: non-metropolitan area)

Metropolitan area —0.371%** 0.019  -0.30*** 0.005 —0.70%** 0.029 —0.43%** 0.006 —0.29%** 0.020
No. of beds 0.00%** 0.000  0.00 0.00 0.00%** 0.001 0.00 0.000 0.00 0.000
No. of orthopedic surgeons —0.027%%* 0.005  -0.03*** 0.001 —0.05%** 0.010 —0.03%** 0.001 0.027%** 0.004
Log likelihood 23,197.90 425,672.14 8,034.50 223,050.58 9,420.35
AIC 13,542.82 198,084.89 6,437.46 107,385.14 26,807.34
BIC 13,622.31 198,200.73 6,504.65 107,492.68 26,897.73

N1491: open discectomy-cervical vertebra; N1493: diskectomy (invasive), lumbar spine; N1497: laminectomy-cervical vertebrae; N1499: laminectomy, lumbar spine; N1494:

diskectomy by endoscopy.

SE, standard error; Ref, reference; NHI, national health insurance; CCI, Charlson comorbidity index; AIC, Akaike information criterion; BIC, Bayesian information criterion.

*p<0.01. **p<0.001.
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