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Abstract

Objectives: Patients who are discharged from hospital prematurely have become strategically important
for hospital customer relationship management. The purpose of this study was to investigate the characteristics of
patients who were discharged prematurely and the associated factors using patient discharge data.

Methods: This study used a retrospective, cross-sectional design. Primary data source comes from medical records
of patients who were discharged from a university medical center during 2011. Data were analyzed using
chi-square test, T-test, Mann-Whitney U test, and multivariate logistic regression to find significant patient
characteristics and factors associated with premature discharge.

Results: Final research subjects were 18,104 patients after excluding duplicated discharge patients, death
patients, and discharges against medical advice. Male sex, older age, and living further away from Seoul
were positively associated with premature discharge. Patients who were admitted via emergency room, due
to car accident, and referred by other medical providers were more likely to discharge prematurely. Those
who were diagnosed with neoplasm or circulatory system illness, and having comorbidities or complications
were related to premature discharge. Other factors, such as having consultation treatment, non-favorable
treatment outcome, and staying in intensive care unit had higher odds of premature discharge.

Conclusions: Itis suggested that hospitals monitor patients who would be more likely to be discharged prematurely, and
need to address any quality issues during hospitalization if they lead patients to discharge early.
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Table 1. Independent variables
Division Variables Value
Gender 1. Male 2. Female
General
characteristics Age 1. Under 14 2. 15-29 3.30-44
4.45-59 5.60-74 6.75 over
1. Seoul 2. Gyeonggi-do 3. Gangwon-do
Residence area 4. Chungcheong-do 5. Cholla-do 6. Gyeongsang-do
7. Cheju-do
Hospitalization o 1. OPD: out-patient department
es Admission type 2. ER: emergency room
P 3. Others: delivery room, newborn room
1. Disease
Reasons for visit 2. Injury
3. Traffic accident
1. Direct visit
Admission source 2. Transfer from other institutions
3. Other (giving birth)
Non-surgery (ME, PD, NU, NP, RM, DE, EM, FM)
Department
Surgery (OS, GS, NS, ENT, OG, EY, UR, PS, CS, PM, DN)
Number of admission Total number of hospitalization at the hospital
Treatment Principle disease Korean standard classification of disease (KCD-6th, 2011)
types Comorbidity index 1.0 2.1-2 3.>3
Operation 1.Yes 2.No
Complication 1.Yes 2.No
Consult 1. Yes 2.No
Using ICU I.Yes 2.No
Discharge Result of treatment 1. Imprgvement
types 2. Non-improvement
T £ patient's room 1. General
(a};p(fisochztrl :) S 100 2. ICU (intensive care unit)
& 3. Others (delivery room, newborn room )
LOS Length of stay
1. To visit a tertiary hospital
2. To be treated at facilities near home
Reasons for e
3. To move to long-term care facilities
premature . . . .
discharee 4. By request of patient or family without specific reasons
& 5. Due to dissatisfaction of hospital services
6. Due to difficulty paying medical bills
Institutions to 1. Clinic 2. Hospital 3. General hospital
visit after 4. Tertiary hospital 5. Long-term care
discharge 6. Others (not specified)
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Table 2. Univariate analysis of normally discharged vs. prematurely discharged patients

Premature discharges

. Normal Prematurel Total e
Variables discharged dischargedy N (%) (p-value)
patients N (%) patients N (%)
General characteristics
Gender Male 8,672 (95.7) 394 (4.3) 9,066 (100.0) 8.91
Female 8,723 (96.5) 315 (3.5) 9,038 (100.0) (0.003)
Age (yr) Under 14 4,263 (99.1) 39(0.9) 4,302 (100.0) 499.16
15-29 2,115 (98.3) 36 (1.7) 2,151 (100.0) (<0.001)
30-44 2,821 (97.4) 74 (2.6) 2,895 (100.0)
45-59 3,957 (96.0) 165 (4.0) 4,122 (100.0)
60-74 2,867 (93.4) 202 (6.6) 3,069 (100.0)
75 over 1,372 (87.7) 193 (12.3) 1,565 (100.0)

Residence Seoul 12,482 (96.3) 473 (3.7) 12,955 (100.0) 75.34
area Gyeonggi-do 3,919 (96.3) 149 (3.7) 4,068 (100.0) (<0.001)
Gangwon-do 297 (95.2) 15 (4.8) 312 (100.0)

Chungcheong-do 286 (91.7) 26 (8.3) 312 (100.0)
Cholla-do 174 (89.7) 20 (10.3) 194 (100.0)
Gyeongsang-do 219 (91.3) 21 (8.8) 240 (100.0)
Cheju-do 18 (78.3) 5(21.7) 23 (100.0)
Hospitalization types
o OPD 11,978 (97.7) 282 (2.3) 12,260 (100.0) 266.09
?y‘:)'e“‘ss‘““ ER 5,248 (92.6) 418 (7.4) 5,666 (100.0) (<0.001)
Others 169 (94.9) 9(5.1) 178 (100.0)
Disease 14,563 (96.0) 611 (4.0) 15,174 (100.0) 27.95
x:‘:"“s for — piury 2,553 (97.2) 73 (2.8) 2,626 (100.0) (<0.001)
Traffic accident 279 (91.8) 25(8.2) 304 (100.0)

o Direct 14,408 (96.4) 535 (3.6) 14,943 (100.0) 27.95
:}‘l‘;‘c‘f“’" Transfer 2,959 (94.4) 174 (5.6) 3,133 (100.0) (<0.001)
Others 28 (100.0) - 28 (100.0)

Surgery 7,838 (93.7) 530 (6.3) 8,368 (100.0) 241.65
Department

Non-surgery 9,557 (98.2) 179 (1.8) 9,736 (100.0) (<0.001)
Treatment types
Principle Certain infections
diseass and parasitic 1,238 (98.0) 25(2.0) 1,263 (100.0) 482.04

Neoplasms 1,065 (91.1) 104 (8.9) 1,169 (100.0) (<0.001)

Diseases of the 470 (92.9) 36 (7.1) 506 (100.0)

nervous system

Diseases of the 1,129 (87.0) 168 (13.0) 1,297 (100.0)

circulatory system ? ?

Diseases of the 3,036 (98.3) 52(1.7) 3,088 (100.0)

respiratory system

Diseases of the

digestive system 1,832 (96.2) 72 (3.8) 1,904 (100.0)

Diseases of the

musculo-skeletal 1,185 (99.2) 10 (0.8) 1,195 (100.0)

system and
connective tissue

OPD: out-patient department, ER: emergency room, ICU: intensive care unit, LOS: length of stay(Q1: 1-2day, Q2: 3-4day, Q3: 5-8day, Q4: over 9day)
£0.05, p<0.001
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Table 2. Univariate analysis of normally discharged vs. prematurely discharged patients (continued)

Premature discharges

. Normal Prematurely Total e
Variables
discharged discharged N (%) (p-value)
patients N (%) patients N (%)
Treatment types
Principle Diseases of the
disease genitourinary 1,274 (97.8) 29(22) 1,303 (100.0)
system
Injury,
poisoning and
certain other 2,667 (96.6) 95 (3.4) 2,762 (100.0)
consequences ()f
external causes
Health status
and contact
o 846 (98.6) 12 (1.4) 858 (100.0)
services
Other discases 2,653 (96.2) 106 (3.8) 2,759 (100.0)

Comorbidity 8,022 (98.8) 94 (12) 8,116 (100.0) ggsdgz
index 12 6,393 (96.6) 227 (3.4) 6,620 (100.0) (<0.001)
>3 2,980 (88.5) 388 (11.5) 3,368 (100.0)

Operation  Yes 6,995 (97.9) 152 2.1) 7,147 (100.0) 100.50

No 10,400 (94.9) 557 (5.1) 10,957 (100.0) (<0.001)
Complication  Yes 201 (84.5) 37(15.5) 238 (100.0) 86.69
No 17,194 (96.2) 672 (3.8) 17,866 (100.0) (<0.001)
Consult Yes 6,655 (92.3) 554 (7.7) 7,209 (100.0) 452.12
No 10,740 (98.6) 155 (1.4) 10,895 (100.0) (<0.001)
Using ICU  Yes 1,109 (82.9) 228 (17.1) 1,337 (100.0) 662.08
No 16,286 (97.1) 481 (2.9) 16,767 (100.0) (<0.001)
Discharge types
Result of Tmproverment 17,336 (96.3) 660 (3.7) 17,996 (100.0) 496.18
treatment Non-improvement 59 (54.6) 49 (45.4) 108 (100.0) (<0.001)
General 16,897 (96.5) 613 (3.5) 17,510 (100.0) 1449.12
Type of (<0.001)
patient’s room ICU 36 (29.5) 86 (70.5) 122 (100.0) ’
(atdischarge) g 462 (97.9) 10 2.1) 472 (100.0)
LOS Quartile 1 4318 (97.4) 113 (2.6) 4,431 (100.0) 335.12
Quartile 2 4,952 (98.3) 84 (1.7) 5,036 (100.0) (<0.001)
Quartile 3 4321 (96.6) 154 (3.4) 4,475 (100.0)
Quartile 4 3,804 (91.4) 358 (8.6) 4,162 (100.0)
Total 17,395 (96.1) 709 (3.9) 18,104 (100.0)

OPD: out-patient department, ER: emergency room, ICU: intensive care unit, LOS: length of stay(Q1: 1-2day, Q2: 3-4day, Q3: 5-8day, Q4: over 9day)
p<0.05, p<0.001
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Table 3. Number of admission and LOS by premature discharges

oo el A5t A Ak AR 57

Premature discharges

Variables Normal Prematurely discharged t
discharged patients patients (p-value)
mean+SD mean+SD
-1.09
. " N

Number of admission 2.164+2.71 2.2842.70 (0.274)

LOS L . -9.55
7.75+£12.41 19.50+32.65 (<0.001)

LOS: length of stay, SD: standard deviation
mean £ SD measure: number, day
<0.05, p<0.001

2) OILEIRIY OTAIR U HYUHY 2E
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© A olgea} 10979 €171 % 5 59 ok
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A3k 2A o)A AR 5 15.5%, A9l ©

27|HOR 717 Slel 12.8% ol il HAEE B
HgAs 84 = BEA 9 H o2 A=A
71 ol Bt AER 7H7] 917t oA} 7H
=S e 2o Aed Exe A7
A 35.8%, AFEAHEY 26.1%, 71EF 19.2%, &
T 8.7% ol AL R B IR}, oA} B
T A7IAARS Aol T w2 vlES B2

t} (Table 4).

Table 4. Reasons for premature discharge and institutions to visit after discharge N (%)

Gender
Variables Total
Male Female
To visit a tertiary hospital 57 (14.5) 34 (10.8) 91 (12.8)
Reasons for
premature To be treated at facilities near home 63 (16.0) 47 (14.9) 110 (15.5)
discharge
To move to long-term care facilities 107 (27.2) 121 (38.4) 228(32.2)
By request of patient or family without specific reasons 147 (37.3) 104 (33.0) 251(35.4)
Due to dissatisfaction of the hospital services 12 (3.0) 6(1.9) 18 (2.5)
Due to difficulty paying medical bills 8(2.0) 3(1.0) 11 (1.6)
Institutions Clinic 15(3.8) 16 (5.1) 31(4.4)
to visit after
discharge Hospital 24(6.1) 17 (5.4) 41(5.8)
General hospital 38(9.6) 24 (7.6) 62(8.7)
Tertiary hospital 119 (30.2) 66 (21.0) 185(26.1)
Long-term care facilities 120 (30.5) 134 (42.5) 254 (35.8)
Others (not specified) 78 (19.8) 58 (18.4) 136 (19.2)
Total 394 (100.0) 315(100.0) 709 (100.0)
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Table 5. Factors related to prematurely discharged patients: multivariate logistic regression

59

Variables

Model

OR (95% CI)

Gender

Age (yr)

Residence area

Admission type

Reasons for visit

Admission source

Department

Principle disease

Female (reference)

Male

Under 14 (reference)

15-29

30-44

45-59

60-74

75 over

Seoul (reference)

Gyeonggi-do

Gangwon-do

Chungcheong-do

Cholla-do

Gyeongsang-do

Cheju-do

OPD (out-patient department) (reference)
Emergency room

Others (delivery room, newborn room)
Disease (reference)

Injury

Traffic accident

Direct (reference)

Transfer

Others

Surgery (reference)

Non-surgery

Other disease (reference)

Certain infections and parasitic disease
Neoplasms

Diseases of the nervous system
Diseases of the circulatory system
Diseases of the respiratory system
Diseases of the digestive system
Diseases of the musculo-skeletal system and connective tissue
Diseases of the genitourinary system
Injury, poisoning and certain other consequences of external causes

Health status and contact with health services

1
1.22% (1.03-1.46)
1

2.77%* (1.58-4.85)
3.06%* (1.84-5.07)
3.09%* (1.91-5.02)
3.77%% (2.32-6.12)
5.11%% (3.13-8.36)
1

0.99 (0.79-1.21)
1.10 (0.62-1.95)
2.07* (1.31-3.27)
1.81% (1.05-3.12)
1.68 (0.99-2.86)
5.06% (1.53-16.72)
1

2.22%* (1.82-2.70)
2.76* (1.05-7.23)
1

1.32 (0.80-2.18)
2.48* (1.28-4.81)
1

1.35% (1.10-1.66)
0.000 (0.000)

1

2.99%* (2.24-3.98)
1

0.65 (0.40-1.05)
3.09%* (2.21-4.33)
1.39 (0.90-2.17)
1.66* (1.22-2.25)
0.64* (0.43-0.94)
0.96 (0.68-1.35)
0.53 (0.26-1.06)
0.81 (0.51-1.28)
0.92 (0.54-1.57)
0.68 (0.35-1.32)

OR: odds ratio, CI: confidence interval, ICU: intensive care unit, LOS: length of stay

#p<0.05, **p<0.001
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Table 5. Factors related to prematurely discharged patients: multivariate logistic regression (continued)

Model
Variables
OR (95% CI)

Comorbidity index 0 (reference) 1

1-2 1.34%* (1.02-1.76)

>3 1.97%%* (1.47-2.65)
Operation Yes (reference) 1

No 1.53% (1.17-2.02)
Complication No (reference) 1

Yes 1.79% (1.13-2.81)
Consult No (reference) 1

Yes 1.89%* (1.48-2.40)
Using ICU No (reference) 1

Yes
Result of treatment Improvement (reference)
Non-improvement
General (reference)
ICU
Others
Quartile 1 (reference)
Quartile 2
Quartile 3
Quartile 4

Type of patient’s room
(at discharge)

LOS

1.03 (0.81-1.31)

1

35.56%* (19.28-65.60)
1

19.28%* (12.01-30.95)
0.95 (0.40-2.29)

1

0.62* (0.45-0.86)
0.89 (0.66-1.20)
1.54% (1.14-2.07)

OR: odds ratio, CI: confidence interval, ICU: intensive care unit, LOS: length of stay

*p<0.05, **p<0.001
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