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Abstract
A introduction
Some of patients create uncompensated hospital care. Many negative effects to

hospital, patients and staffs occurred with uncompensated hospital care.

Y Objectives
For create predictive model for identifying patients who is at risk for uncompensat-

ed hospital care.

A Vethod
This retrospective cohort study occurred in emergency department of King
Chulalongkorn Memorial Hospital. Data was collected from electronic medical record from

1 Jun 2018 to 31 May 2020 and create predictive model.

. Results
There were 93,753 patients included in this study. For multivariate analysis, risk of

patients at risk of generating hospital’s uncompensated care are; age group 25-40 and
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Abstract
A introduction
Some of patients create uncompensated hospital care. Many negative effects to

hospital, patients and staffs occurred with uncompensated hospital care.

Y Objectives
For create predictive model for identifying patients who is at risk for uncompensat-

ed hospital care.

A Vethod
This retrospective cohort study occurred in emergency department of King
Chulalongkorn Memorial Hospital. Data was collected from electronic medical record from

1 Jun 2018 to 31 May 2020 and create predictive model.

. Results
There were 93,753 patients included in this study. For multivariate analysis, risk of

patients at risk of generating hospital’s uncompensated care are; age group 25-40 and
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41-59 years are 1.38 times higher than that below 25 years, male patient is 1.46 times
higher than female, patient who present on night shift is 1.21 higher than others, patient
with universal health coverage(UC) other than Chulalongkorn hospital is 2.32 times higher
and with self-pay is 2.28 times higher than Chulalongkorn hospital universal health
coverage, government enterprise officer and social security fund, Asian and American
patient is 1.28 and 1.62 times higher than others, patient who visit zone holding area,
non-trauma, resuscitation and trauma is 3.25, 2.26, 2.52 and 1.65 times higher than urgent
care. Predictive model for identifying patients who is at risk for uncompensated hospital
care more than 1,000 Baht classified by risk score and optimal cut off value by Youden’s
index is 20. So we divided patients in low risk group who’s risk score is 0-19, and high risk
group who's risk is more than or equal 20. Comparing high with low risk group OR 8.42
(6.77 — 10.5), sensitivity 76.7, specificity 71.9, PPV 4.3, NPV 99.5, AUC 0.74

A Conclusion

Risk of patients at risk of generating hospital’s uncompensated care are age group
25-40 and 41-59 years, male, patient who present on night shift, Patient with patient with
universal health coverage(UC) other than Chulalongkorn hospital and with self-pay, Asian
and American and patient who visit zone other than urgent care. Predictive model for
identifying patients who is at risk for uncompensated hospital care more than 1,000 Baht

classified who’s risk score is more than 19 as high risk patient.

A Keywords

Uncompensated hospital care, charity care, predicting model
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o Useiuguamiiunth desie 15317 (16.3) 14,144 (159) 833 (25.4) 340 (22.3) <0.001
. F15ziuan Wl 52,115 (55.6) 49,228 (55.3) 1,762 (53.8) 1,125 (73.8) <0.001
. By 199 (0.2) 177 (0.2) 19 (0.6) 3(0.2) <0.001
SRl
o lve 84,851 (90.5) 80,557 (90.6) 2,974 (90.8) 1,320 (86.6) <0.001
o flguang 1,764 (1.9) 1,684 (1.9) 9(1.2) 41 (2.7) 0.001
. Aunn 1,196 (1.3) 1,140 (1.3) 6 (0.8) 30 (2) 0.003
. an 972 (1) 935 (1.1) 5(0.5) 22 (1.4) 0.001
. 781 (0.8) 748 (0.8) 9 (0.9) 4(0.3) 0.04
GG 3,208 (3.4) 2,977 (3.4) 151 (4.6) 80 (5.3) <0.001
o eI 171 (0.2) 161 (0.2) 6 (0.2) 4(0.3) 0.76
o Bl 215 (0.2) 192 (0.2) 12 (0.4) 11 (0.7) <0.001
. glsy 595 (0.6) 559 (0.6) 23(0.7) 13(0.9) 0.49
Zone
+ Holding Area 8,983 (9.8) 8,154 (9.2) 450 (13.7) 379 (25.5) <0.001
« Non-Trauma 19,757 (21.5) 18,341 (20.6) 935 (28.6) 481 (32.4) <0.001
« Resuscitation 1,755 (1.9) 1,616 (1.8) 63 (1.9) 76 (5.1) <0.001
« Trauma 18,320 (20) 17,320 (19.5) 656 (20) 344 (23.2) 0.008
+ Urgent Care 42,913 (46.8) 43,522 (48.9) 1,171(35.8) 206 (13.9) <0.001

Compare category data using Chi-square , compare continuous data using Kruskal-Wallis-Test

Q
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Y3901y @)
« <25

e 25-40

- 41-59

« 260

LAY

LANMITUUTNIG

. LS/Ue

. 150N

avsnssnen

- UndnensyUseiugunn
faund Boun)/dnla/
Usgniudanu

- Usziuguamdiumin dwie

. F15ziduan iy

a

ey
. Jewns way duq
. v waz Bue
. 103 uay S

o uaniInn uag ’3‘146]
. oWty uaz Bug
- glsU way Buq

Ty

« Urgent Care
- Holding Area
« Non-Trauma
+ Resuscitation

« Trauma

1
1.42 (1.31-1.53)
1.4 (1.28-1.53)
1.09 (1.01-1.19)

1.6 (1.51-1.69)

1
1.66 (1.55-1.80)

2.87 (2.61-3.15)
2.03 (1.87-2.2)

0.88 (0.7-1.1)
0.91 (0.69-1.19)
1.46 (1.27-1.67)
1.15(0.61-2.18)
2.23(1.44-3.43)
1.19 (0.85-1.68)

1
3.12 (2.86-3.42)
2.37 (2.2-2.56)
2.64 (2.21-3.17)
1.77 (1.63-1.93)

ref
<0.001
<0.001
<0.001

<0.001

Ref
<0.001

Ref

<0.001
<0.001

0.26
0.49
<0.001
0.67
<0.001
0.30

Ref
<0.001
<0.001
<0.001
<0.001

OR (95%CI) aOR (95%ClI)

1
1.38 (1.28-1.5)
1.38 (1.26-1.51)
1.05 (0.96-1.15)

1.46 (1.38-1.55)

1.21 (1.12-1.31)

2.32 (2.1-2.55)
2.28 (2.09-2.48)

1.28 (1.11-1.47)

1.62 (1.04-2.52)

1
3.25 (2.96-3.58)
2.26 (2.08-2.46)
2.52 (2.09-3.05)
1.65 (1.51-1.8)

ref
<0.001
<0.001

0.27

<0.001

<0.001

Ref

<0.001
<0.00

<0.001

0.03

Ref
<0.001
<0.001
<0.001
<0.001

OR: Odd ratios, aOR: adjusted Odd ratios Using logistics regression, Multivariate models were developed

by adjusting for covariates with p<0.1 in univariate models.
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e Urgent Care
» Holding Area
e Non-Trauma
« Resuscitation

e Trauma

A1M9N (constant)

Risk score Aunailagiiran Coefficient 11115678 AN Coefﬁoent

0
0.84 (0.67-1.02)
0.77 (0.57-0.97)
0.54 (0.33-0.74)

0.48 (0.36-0.61)

0
0.21 (0.05-0.37)

1.91 (1.59-2.23)
2.52 (2.22-2.83)

0
2.35(2.15-2.56)
1.54 (1.34-1.74)
2.19 (1.85-2.53)
1.25 (1.05-1.45)

-8.15 (-8.51 to -7.79)
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Ref 0
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<0.001 q
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0
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Ref 0
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Ref 0
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N (%) of
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21,000
0-19 107 (1.1) 1 Ref
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Supplement 1 JadsideanaylaigiseAusn1sunnnin 1,000 vmduly nasnssnwineua

luviesgnidu (N= 93,753)

Age group
e <25 1 ref 1 ref
e 25-40 2.42 (2.10-2.78) <0.001 2.28(1.98-2.63) <0.001
« 41-59 2.00 (1.70-2.36) <0.001 2 (1.69-2.36) <0.001
« >60 1.48 (1.26-1.73) <0.001 1.52(1.29-1.8) <0.001
Male 1.92(1.73-2.13) <0.001 1.64(1.48-1.82) <0.001
1AWNFUUINIT
. /UL 1 Ref
. 15AN 1.93(1.71-2.19) <0.001 1.22 (1.06-1.39) 0.004
&visnssnen
- UndnensyUseiugunn 1 Ref 1 Ref
faunt (30um)idnle/
UszAudaw
o Usziuguamaiumin dwle  9.94 (7.55-13.08) <0.001 7.17 (5.43-9.45) <0.001
o F3TEUAR ‘ﬁﬂﬂ 9.66 (7.44-12.53) <0.001 13.43 (10.31-17.5) <0.001
Heyvh
. Jounns vs dug 1.45 (1.06-1.99) 0.02 0.84 (0.61-1.16) 0.29
. fumwn vs Bue 1.57 (1.09-2.26) 0.02 0.89 (0.61-1.3) 0.55
. @3 vs Buq 1.58 (1.26-1.98) <0.001 1.09 (0.86-1.37) 0.48
. uev3ni vs Bus 1.45 (0.54-3.91) 0.46
. oul3fiu vs Buq 3.28 (1.78-6.02) <0.001 1.53 (0.82-2.86) 0.19
« gl5U vs Buq 135 (0.78-2.35) 0.28
Zone
» Urgent Care 1 Ref 1 Ref
+ Holding Area 8.04 (6.83-9.45) <0.001 10.61 (8.94-12.6) <0.001
« Non-Trauma 4.55 (3.9-5.31) <0.001 4.83 (4.1-5.7) <0.001
» Resuscitation 8.26 (6.35-10.73) <0.001 10.72 (8.14-14.13) <0.001
« Trauma 3.49 (2.96-4.12) <0.001 3.51 (2.96-4.15) <0.001

OR: Odd ratios, aOR: adjusted Odd ratios Using logistics regression, Multivariate models were developed

by adjusting for covariates with p<0.1 in univariate models.
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Supplement 2 mMUsEdS8a A19915EU1NATT 1,000 UMW REINISSNWINGIUIERY risk score

0 0.0
1 0.0
2 0.0
3 0.0
a 0.1
5 0.1
6 0.1
7 0.1
8 0.2
9 0.2
10 0.2
11 0.3
12 0.4
13 0.4
14 0.6
15 0.6
16 0.8
17 1.0
18 1.3
19 1.5
20 2.0
21 2.6
22 29
23 35
24 4.5
25 59
26 6.7
27 7.5
28 9.5
29 11.4
30 14.9
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Calibration plot: performance for final model in test data
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