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Factors Influencing Readmission of Convalescent Rehabilitation Patients: Using
Health Insurance Review and Assessment Service Claims Data

Yo Han Shin', Hyoung-Sun Jeong’

'Department of Health Administration, Yonsei University Graduate School; “Department of Health Administration, Yonsei University College of Health
Sciences, Wonju, Korea

Background: Readmissions related to lack of quality care harm both patients and health insurance finances. If the factors affecting
readmission are identified, the readmission can be managed by controlling those factors. This paper aims to identify factors that
affect readmissions of convalescent rehabilitation patients.

Methods: Health Insurance Review and Assessment Service claims data were used to identify readmissions of convalescent patients
who were admitted in hospitals and long-term care hospitals nationwide in 2018. Based on prior research, the socio-demographics,
clinical, medical institution, and staffing levels characteristics were included in the research model as independent variables.
Readmissions for convalescent rehabilitation treatment within 30 days after discharge were analyzed using logistic regression and
generalization estimation equation.

Results: The average readmission rate of the study subjects was 24.4%, and the risk of readmission decreases as age, length of stay,
and the number of patients per physical therapist increase. In the patient group, the risk of readmission is lower in the spinal cord
injury group and the musculoskeletal system group than in the brain injury group. The risk of readmission increases as the severity
of patients and the number of patients per rehabilitation medicine specialist increases. Besides, the readmission risk is higher in men
than women and long-term care hospitals than hospitals.

Conclusion: “Reducing the readmission rate” is consistent with the ultimate goal of the convalescent rehabilitation system. Thus, it
is necessary to prepare a mechanism for policy management of readmission.

Keywords: Convalescent; Rehabilitation; Patient readmission; Health Insurance Review and Assessment Service claims data;
Generalization estimation equation
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Table 1. General characteristics of hospitalization of individual unit
(N=58,533)

Characteristic Value
Age (yr) 67.7+14.1
<60 16,288 (27.8)
6069 12,754 (21.8)
70-79 16,365 (28.0)
>80 13126 (22.4)
Gender
Male 31,976 (54.6)
Female 26,557 (45.4)
Insurer
National health insurance 48,286 (82.5)
Medical aid program 10,247 (17.5)
Patient group
Brain injury 51,342 (87.7)
Spinal cord injury 5,140 (8.8)
Musculoskeletal system 1,809 (3.1)
Amputation 242 (0.4)
Length of stay (day) 54.8+44.2
<30 21,260 (36.3)
30-59 15,826 (27.0)
60-89 8312 (14.2)
>90 13,135 (22.4)
Severity
0 4,965 (85)
1 23,322 (39.8)
2 22,402 (38.3)
3 7,844 (13.4)

* Factors Influencing Readmission of Convalescent Rehabilitation Patients
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Table 2. General characteristics of hospitalization of institutional
unit

Medical

. L Admission
Variable |r(1§t|:tg;|10)n (N=58,533)

Medical institution type

Hospital 129 (234) 23727 (405)

Long-term care hospital 422 (766) 34,806 (59.5)
Pilot institution

Yes 15 (2.7) 5,527 (9.4)

No 536 (97.3) 53,006 (90.6)
No. of licensed beds 21254857

<150 132 (24.0) 12,543 (21.4)

150-199 183 (332) 16,305 (27.9)

200-299 160 (29.0) 20,604 (35.2)

>300 76 (138) 9,081 (15.5)
No. of patients per rehabilitation medicine specialist ~ 39.5+14.4

<25 144 (26.1) 8343 (14.3)

25-34 134 (24.3) 15,023 (25.7)

35-44 127 (23.1) 15437 (26.4)

>45 146 (26.5) 19,730 (337)
No. of patients per nurse 6.843.3

<4 69 (125 12721 (21.7)

47 233 (42.3) 28,104 (48.0)

8-11 190 (34.5) 12,998 (22.2)

>12 59 (10.7) 4710 (8.1)
No. of patients per physical therapist 6.242.1

<6 186 (33.8) 28,113 (48.0)

6-7 212 (385) 18,746 (32.0)

>8 153 (27.8) 11,674 (20.0)
No. of patients per occupational therapist 8.59+3.63

<6 101 (18.3) 15,682 (26.8)

6-8 169 (30.7) 20,839 (35.6)

311 139 (252) 12,150 (20.8)

>12 142 (258) 9,862 (16.9)

Values are presented as meansstandard deviation or frequency (%).
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Table 3. Results of univariate analysis for readmission

Variable Readmission Z:.va|uze or
No Yes x
Total 44273 (756) 14,260 (24.4)
Age (yr) 67.9:14.0 67.0+14.4 821"
<60 12,041 (73.9) 4,247 (26.1)
60-69 9,645 (75.6) 3,109 (24.4)
70-79 12468 (76.2) 3,897 (23.8)
>80 10,119 (77.1) 3,007 (229)
Gender 8687
Male 23704 (74.1) 8272 (25.9)
Female 20,569 (77.5) 5,988 (22.5)
Insurer 1869™
National health insurance 36,653 (75.9) 11,633 (24.1)
Medical aid program 7,620 (74.4) 2,627 (25.6)
Patient group 1697
Brain injury 38,195 (74.4) 13147 (2556)
Spinal cord injury 4220 (82.1) 920 (17.9)
Musculoskeletal system 1,657 (91.6) 152 (8.4)
Amputation 201 (83.1) 4 (16.9)
Length of stay (day) 56.2+44.0 51.144.7 7147
<30 15090 (71.00 6,170 (29.0)
30-59 12430 (785) 3,396 (21.5)
60-89 6,458 (77.7) 1,854 (22.3)
>90 10295 (784) 2,840 (21.6)
Severity 259.60"
0 4192 (84.4) 773 (15.6)
1 17,569 (75.3) 5,753 (24.7)
2 16,841 (75.2) 5561 (24.8)
3 5671 (72.3) 2173 (277)
Medical institution type 748"
Hospital 18,386 (77.5) 5341 (22.5)
Long-term care hospital 25,887 (74.4) 8,919 (25.6)
No. of licensed beds 21914856 222:911 363
Pilot institution 288"
Yes 4,232 (76.6) 1,295 (23.4)
No 40,041 (755) 12,965 (24.5)
No. of patients per rehabilitation 2054146 206139 078

medicine specialist

No. of patients per nurse 6.8:33 6.743.1 429"

No. of patients per physical therapist 6.242.1 6.0:2.0 1288

No. of pgtlents per occupational 87437 84135 877"
therapist

Values are presented as frequency (%) or meansstandard deviation.
"p<0.05. p<0.001.
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Table 4. Factors affecting readmission (results of logistic regression
analysis)

Variable Model 1 Model 2
OR (95% Cl) OR (95% Cl)
Age 0.996 (0.995-0.998) " 0.995 (0.994-0.99) "
Gender (ref: male)
Female 0.859 (0.825-0.994)"" 0.898 (0.863-0.934 "

Insurer (ref: national health insurance)
Medical aid program

Patient group (ref: brain injury)
Spinal cord injury
Musculoskeletal system
Amputation

Length of stay

Severity (ref: 0)
1 1585 (1.429-1.692)

0.047 (0.996-1.100)  1.052 (1.001-1.106)"
0.680 (0.629-0.734)"
0.306 (0.258-0.362)
0.600 (0.428-0.842)"
0.997 (0.996-0.997)"

2 1587 (1.456-1.729)"

3 1.868 (1.699-2.055)
Akaike information criterion 64,882 64,084
(-statistics 0.533 0.579

Model 1 included only socio-demographic characteristics; model 2 added clinical
characteristics to model 1.

OR, odds ratio; Cl, confidence interval; ref, reference.

"p<0.05. “p<0.01. " p<0.001.
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Table 5. Factors affecting readmission (results of generalized estimating equation analysis)

357] AgEA ] Al FFE MAE 8 - LQst

Model 2

Model 3

Model 4

Variable Model 1
Age 0.995 (0.993-0.997)"
Gender (ref: male)
Female 0,898 (0.852-0.948)

Insurer (ref: national health insurance)
Medical aid program

Patient group (ref: brain injury)
Spinal cord injury
Musculoskeletal system
Amputation

Length of stay

Severity (ref: 0)

1.062 (0.997-1.131)

0.739 (0.652-0.839) "
0.317 (0.254-0.39) "
0.669 (0.443-1.011)
0.998 (0.996-0.999) "

1 1.375 (1.215-1.556)
2 1516 (1.316-1.748)
3 1.728 (1.489-2.008)"

Medical institution type (ref: hospital)
Long-term care hospital

No. of licensed beds

NPPS

NPPN

NPPP

NPPO

Quasi-likelihood information criterion 64,290

1.261 (1.009-1.576)
1.001 (1.000-1.002)

0.995 (0.993-0.997)"

0899 (0.854-0.947)

1.064 (1.000-1.131)

0.742 (0.656-0.839) "
0.320 (0.258-0.3%) "

0.672 (0.447-1.008)

0.998 (0.996-0.999) "
1.369 (1.213-1.545)
1509 (1.313-1.734)
1720 (1.486-1.991)"

1441 (1.174-1.768)

1.001 (1.000-1.002)

1.006 (1.001-1.010)"

0.979 (0.958-1.001)

0.953 (0.992-0.985)"

64,053

0.995 (0.993-0.997)"

0.899 (0.853-0.947)"

1.064 (0.993-1.131)

0.741 (0.655-0.839)
0.320 (0.259-0.39) "

0.671 (0.447-1.007)

0.998 (0.996-0.999) "
1.370 (1.213-1.547)"
1510 (1.314-1.736)
1.720 (1.485-1.991)"

1.441 (1.153-1.801)"

1.001 (1.000-1.002)

1.006 (1.001-1.011)"

0.981 (0.958-1.005)

0.978 (0.959-0.997)"

64,179

0.995 (0.993-0.998) "
0.899 (0.854-0.947)"
1.064 (1.000-1.132)

0.742 (0.656-0.839) "
0.320 (0.258-0.39) "
0.672 (0.448-1.007)
0.998 (0.996-0.999)

1.369 (1.213-1.545)"
1509 (1.313-1.734)
1.720 (1.486-1.991)"

1.464 (1.184-1.809)
1.001 (1.000-1.002)
1.006 (1.001-1.010)
0.981 (0.959-1.004)
0.961 (0.924-1.000)"
0.991 (0.969-1.014)
64,067

Values are presented as odds ratio (95% confidence interval). Model 1 included all variables excluding the staffing level, model 2 included all variables excluding the NPPO; model 3

included all variables excluding the NPPP; model 4 included all variables.

Ref, reference; NPPS, number of patients per rehabilitation medicine specialist; NPPN, number of patients per nurse; NPPP, number of patients per physical therapist; NPPO, number

of patients per occupational therapist.
"p<0.05. “p<0.01. “p<0.001.

Table 6. Correlation analysis result between variables of staffing
level

NPPS NPPN NPPP NPPO
NPPS 1

NPPN 01530 1

NPPP 0.1039" 02509 1

NPPO 02335 04296 05918™ 1

NPPS, number of patients per rehabilitation medicine specialist; NPPN, number of
patients per nurse; NPPP, number of patients per physical therapist; NPPO, number of
patients per occupational therapist.

"p<0.05. “p<0.01. " p<0.001.
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