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Abstract

Objectives: The purpose of this study is to investigate the differences in characteristics of dementia patients
and the factors that affect length of stay among three types of hospitals: general, district, and long term care
hospitals.

Methods: From National Patient Survey database prepared by Korean Institute for Health and Social
Affair, discharge summary data of 7,279 dementia patients are extracted and analyzed. Three logistic
regression models with binary dependent variables indicating different types of hospital were used to
analyze the differences in characteristics of dementia patients among hospitals types. Three linear
regression models with length of stay (LOS) as dependant variable were used to determine the factors
that affect LOS of the three types of hospitals.

Results: The long term care hospitals had the highest level of LOS, mortality rate and disease severity.
The severity had a positive effect to LOS in general hospitals and in long term care hospitals. The
Medical Aid Program affected positively to LOS in acute care hospitals, but had no significant effects
on the long term care hospitals.

Conclusions: A mismatch between severity level of disease and hospital types exists in the care of dementia
patients. Health policies intending to encourage for dementia patients to use appropriate level of hospitals

services have to be established and implemented.
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Table 1. Definition of variables

Variables Definition
Gender 1: Male 2: Female
Age (yr) Patient age
Patient address 1: Seoul 2: Metropolitan 3: Rural area

Admission sources

Payment source

Use of hospital located in
patient residence area

Severity

Length of stay (day)
Treatment outcome
Discharge mode
Hospital location
Number of beds
Ownership

CT retention

MRI retention

1: Outpatient ~ 2: Emergency department
1: National health insurance (NHI) 2: Medical aid program (MAP)

1: Yes 2: No

0:CCI0O 1:CCI1 2:CCl2 3:CCI3+

Number of patient days

1: In hospital death 2: Survival

1: Normal 2: Patient request 3: Transfer

1: Seoul  2: Metropolitan  3: Rural area

1:1-99 2:100-199 3:200-499 4:500 or over
1: Public ~ 2: Private

0: No 1: Yes

0: No 1: Yes

CCI: Charison comorbidity index
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Table 2. Characteristics of dementia patients discharged from the three types of hospitals

Ho
oM.

e

Tertiary

General

Small

Acute total

Long term care

Variables (218,3.09%)  (812,11.1%) (2,693,37.0%) (3,723,51.2%) (3,556, 48.8%) All
n % n % n % n % n % n %
Gender Male 94 431 274 337 894 332 1262 339 1,001 281 2263 311
Female 124 569 538 663 1,799 668 2463 66.1 2555 719 5016 689
Age (yr) 50-59 17 7.8 26 32 100 37 143 38 61 17 204 2.8
60-69 43 197 97 119 304 113 444 119 251 71 695 9.5
70-79 101 463 331 408 981 364 1414 380 1091 307 2504 344
>80 57 261 358 441 1308 485 1,724 463 2153 605 3876 532
Patient Seoul 84 385 95 117 163 60 342 92 216 6.1 558 7.7
residence Metropolitan 56 257 126 155 830 308 1,012 272 942 265 1954 268
area Rural area 78 358 591 728 1,700 631 2371 636 2398 674 4767 655
Admission Outpatient 163 748 569 701 2513 933 3247 871 3541 996 6,786 93.2
source Emergency 55 252 243 299 180 6.7 478 129 15 04 493 6.8
Insurance NHI 199 913 598 736 1,838 682 2,637 708 2,708 762 5343 734
type MAP 19 87 214 264 855 318 1,088 292 848 238 1936 26.6
Identical Yes 161 739 346 426 1404 522 1912 514 1885 530 3796 522
area No 57 261 466 574 1289 478 1813 486 1671 470 3483 478
Severity 0 151 693 617 760 2314 859 3,083 828 2812 791 5894 810
(ccn 1 67 307 184 227 346 128 598 160 630 177 1227 169
2 0 0.0 11 14 33 12 44 12 114 32 158 22
Length of 0-7 110 505 338 416 603 224 1,052 283 459 129 1510 20.7
stay (day) 8-21 72 330 267 329 569 211 908 244 467 131 1375 189
22 -60 31 142 145 179 583 216 760 204 789 222 1548 213
61 - 180 4 18 47 58 603 224 654 176 855 240 1509 20.7
181 or more 1 0.5 15 18 33% 124 351 94 986 277 1337 184
Outcome Survival 218 1000 789 972 2540 943 3549 953 2976 837 6523 89.6
Death 0 0.0 23 28 153 57 176 47 580 163 756 104
Discharge Normal 197 905 712 877 1,807 671 2718 729 1608 452 4324 594
mode Patient request 10 45 58 71 555 206 623 167 1,431 403 2,054 282
Transfer 11 5.0 42 52 331 123 384 104 517 145 901 124
Hospital Seoul 124 569 100 123 115 43 339 91 116 33 455 6.3
location Metropolitan 60 275 135 166 843 313 1,038 279 1,008 283 2046 281
Rural area 34 156 577 711 1735 644 2348 630 2432 684 4778 656
Number 99 or less 0 0.0 1 01 551 205 552 148 773 217 1325 182
of beds 100-199 0 00 112 138 673 250 785 211 1643 462 2428 334
200-499 10 46 542 667 1311 487 1863 500 1127 317 2990 411
500 or more 208 954 157 193 158 59 525 141 13 04 536 74
Ownership  Public 43 197 195 240 184 6.8 422 113 233 6.6 655 9.0
Private 175 803 617 760 2509 932 3303 837 3323 934 6624 910
CT Yes 218 1000 790 973 1394 518 2402 645 200 57 2602 359
retention No 0 0.0 22 27 1297 482 1321 355 3325 943 4644 641
MRI Yes 218 1000 750 924 476 177 1444 388 32 09 1476 204
retention No 0 0.0 62 76 2215 823 2279 612 3493 991 5770 796

NHI: national health insurance, MAP: medical aid program
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Table 3. Differences in dementia patients characteristics between the hospital types

General General Small
VS Vs VS
Variables Small Long term Long term
Exp (B) Sig. Exp (B) Sig. Exp (B) Sig.
Gender Male
Female 121 0.143 1.26 0.434 1.18 0.023
Age (yr) 50-59 0.174 0.080 0.000
60-69 0.72 0.343 4.02 0.123 1.46 0.093
70-79 0.80 0.470 7.04 0.020 192 0.002
>80 1.01 0.964 7.32 0.016 271 0.000
Patient Seoul 0.921 0.235 0.003
residence Metropolitan 1.18 0.685 0.31 0.184 0.91 0.627
area Rural area 112 0.740 0.28 0.089 1.26 0.191
Admission Outpatient
source Emergency 0.49 0.000 0.03 0.000 0.23 0.000
Insurance NHI
type MAP 1.29 0.051 0.85 0.603 0.87 0.066
Identical No
area Yes 124 0.085 0.71 0.216 1.16 0.028
Severity CClo0 0.000 0.435 0.000
(ccn CCl1 0.55 0.000 1.20 0.567 2.16 0.000
CCl 2 1.19 0.724 297 0.229 5.25 0.000
Length of 0-7 0.000 0.000 0.000
stay (day) 8-21 1.65 0.001 0.65 0.230 1.00 0.990
22-60 2.06 0.000 213 0.048 1.38 0.002
61-180 5.88 0.000 231 0.053 1.39 0.002
181 or more 10.59 0.000 22.50 0.000 2.58 0.000
QOutcome Survival
Death 101 0.975 0.83 0.714 2.76 0.000
Discharge Nomal 0.019 0.148 0.000
mode Patient request 0.59 0.027 1.65 0.135 2.22 0.000
Transfer 142 0.132 2.04 0.115 141 0.001
Hospital Seoul 0.088 0.461 0.008
location Metropolitan 211 0.054 2.87 0.250 0.46 0.002
Rural area 2.09 0.029 2.59 0.223 0.51 0.004
Number 99 or less 0.000 0.000 0.000
of beds 100-199 0.04 0.002 0.21 0.133 3.27 0.000
200-299 0.02 0.000 0.08 0.015 1.03 0.773
500 or more 0.01 0.000 0.01 0.000 0.09 0.000
Ownership Public
Private 492 0.000 5.73 0.000 0.59 0.000
CT No
retention Yes 0.52 0.021 0.06 0.000 0.07 0.000
MRI No
retention Yes 0.03 0.000 0.01 0.000 0.20 0.000
Model Chi-square (df.) 2510.237 (26) 4384.760 (26) 2897.479 (26)
-2 log likelihood 1879.892 (0.000) 485.006 (0.000) 5607.491 (0.000)
Nagelkerke R square 0.71 0.94 0.50

NHI: national health insurance, MAP: medical aid program
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Table 4. Length of stay predictors in the three types of hospitals

MR B2 8PS A8e ol §TE

General Small Long term
Variables
B t p p t p p t p

Gender Male

Female -0.02 -0.71  0.478 0.05 2.77  0.006 0.02 1.10 0.272
Age (yr) Age -0.05 -1.66  0.097 -0.06 -2.78  0.005 0.05 299  0.003
Patient Seoul
residence Metropolitan -0.04  -0.60 0.546 -0.15 -2.73  0.006 0.06 149 0.136
area Rural area -0.04 -0.62  0.537 -0.17 -3.34  0.001 -0.06 -1.45  0.149

. Outpatient

Admission source

Emergency -0.05 -1.73  0.084 -0.04 -1.86  0.063 -0.01 -0.82 0412
Insurance NHI
type MAP 0.12 3.86  0.000 0.05 2.74  0.006 0.01 037 0714
Identical area No

Yes -0.02 -0.72  0.473 -0.05 -2.77  0.006 -0.04 -2.15  0.031
Severity CCl0

CCl1 -0.03  -1.05 0.295 0.02 0.88 0.378 0.03 1.98 0.048

CCl 2 0.08 258 0.010 -0.01 -048 0.630 0.02 130 0.194
Outcome Survival

Death -0.05 -1.71  0.088 0.12 6.51  0.000 0.22 11.82  0.000
Discharge Nomal
mode Patient request 0.13 398 0000 -004 -209 0036 -001 -0.68 0.494

Transfer 0.07 215 0.031 0.03 1.37 0.170 0.12 6.76  0.000
Hospital Seoul
location Metropolitan 0.10 154 0.123 0.23 3.48 0.001 -0.02 -0.40  0.691

Rural area 0.08 117  0.244 0.27 420  0.000 0.07 123 0.219
Number 99 or less
of beds 100 - 199 001 -004 0965 007 257 0010 0.04 191  0.056

200 - 299 -0.02 -0.03  0.975 0.18 6.76  0.000 0.09 4.20  0.000

500 or more 0.02 0.05 0.961 0.11 499  0.000 -0.01 -0.51  0.609
Ownership Public

Private -0.00 -0.07 0943 -005 -231 0021 -005 -3.24 0.001
CT No
retention Yes -0.12 -2.69  0.007 -0.10 -4.48  0.000 -0.01 -0.41  0.679
MRI No
retention Yes 0.00 -0.00 0.998 -0.02 -0.69  0.490 -0.01 -0.38  0.707
Adj. R? 0.05 0.08 0.08
F 3.96 (0.000) 11.11 (0.000) 15.55 (0.000)

NHI: national health insurance, MAP: medical aid program
Journal of Health Informatics and Statistics (JHIS), Vol. 40, No. 1, 2015
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A 54 AL 2Hae] Yo FE vl 11

A R9keh & Al olele] thkRt FUAMS 7h ok SoPYlT KA Zo] 93 Beel Ba
AL QU] oo gt A E 42 ojg AFeld A Holgovt o] 47l 4
SFT olelgh gk 9812 FRPUCIF Uy I YW UT 2PPL Telw A1 o F
A5 T4 YA AmH AuAE wE R A7 WA RA ol HEBF Aol et
of o EIHY Aot} ol APPYU HAT WYY A4 WS AAFL ek, YA
A o FFE BA OIS 1630k AP O wolomel B YR A $ak Ry
A9 B | PRI AR W] 4 5 Ak AACIH BAHOR ATHY) Brke o= Hw
T8 STk ofEiR ol QNS QoY FHEWA A&HOR oRojurku Rt [3]
AL ML 2A2E FARAIA AzATe] TPt YAH Yo AL R 209 4
SAHI7L 27602 sttt AR 2B 23 30 £70) BUAE A ¥ 4 U2
& 4 sk, Aoz ARge WA g RFo] Axtel Yol
A UL FFALS] T BA B R AYAE YT Yo APHT Y YT
O] W W Aol Rt BN AL A Bl AEst 2 3AE AujAne ol 5
Aol Bl = Go] FBHA ghobidl Mgt of AESHs ek mejs) & wekek (22, A,
of AubgRTt RPPUel A F(HS FFL Ul 2opEle] AUSHL Qi TSl Suy 5
A3 giek, olg ) & ) AuEUs aopgel  FAYIY ARIF ARG B olol AT AU
Ao APEAL AADS7 ) BABYS T4 HUIAS BT Qo] ofF B4 B g
SITk. mheba] Aoiaiate] A9 FYAL Sl diHo] vhslolol & Rolck, WA AL
F47) gelell that AR AL sk e u PFU) Y AP FAA pprEoRt 27
wol Uuhgeat agpRUoAl NEEH B 3 A=A A7} ol YTk AlZbe] 9l 4 AT
BANAE B AR 0 A AT A F47] 3 URY FERA 52 Fotel AT A
97 B AOE Holh EY FYPUL AW BAMAS AT Puhedo] B How 1
WU AE lmFol T4 oo AU § ol AR AubgAT 2pIY B4 F 4
o (1A GFS 0] vstel ARl 7t ABIE YU BHS Holw ke FE
A folahA ottt ol aopglel Slagel ATl o] WA Akoltt, ool HH
S vl o] BTN Yubgl Brk e A ol B bl gl 901 stebste] ok
3 BEo] g AOE WAl F gEge] 1% Aolu AeAe BRS Wk YFo R fEs
o A5 QUAulze] B3 BeREe] glu 2F = Alo] $xpel 4o W2 SSHE vy & 2
o 49w Hel Hego] APuY AN Eo  ofut
w2 1) o2y YayTs FESH 34718 ol dro Yo RE U Y AvaA 5
Aol A7) A YA B RO B 29 AT GUAS FFa BARF)H S
o olef @ AnE B w Aol ol & A F 5ol chepyel B4 Aol T 4 A9
W oyEe oRA Way ¥ welel Wan] A ths 4 5 4 Atk AMEAE A o
Bk BAT AAA o 9= RS AEUTE AT A7} olRe] AHIY oW 22 AHE
B84 g o3 Aclztel That M @Al 4 -
ol e ATAWE HHH ANHS k8 W vohiet At BEA R 9H of7]
2 ANE U QPR 7Y o3 Bitel = Fad ue ek AuiEel A9 7Hgel
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