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Medical Service Variation of Urinary Incontinence Surgery and Uterine
Polypectomy Using a Multilevel Analysis
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Service; 3Department of Health Administration, Yonsei University, Wonju, Korea

Background: This study investigates the influence factors of medical service variations using medical charge and the length of stay

(LOS) for urinary incontinence surgery and uterine polypectomy.

Methods: The National Health Insurance claims data and Medical Resource Report by the Health Insurance Review & Assessment
Service in 2016 were used. Frequency analysis, one-way analysis of variance, and Bonferroni post-hoc tests were executed for each
surgery. A multilevel analysis was executed to assess the factors to the medical charge and LOS for each surgery in patient, doctor,

and hospital level.

Results: Fifty-two point eight percent of urinary incontinence surgery and 87.1% of uterine polypectomy were distributed in general
and tertiary hospitals. Among three levels, the patient level variation was 61.5% or 77.2% in medical charge and 93.9% or 96.3% in
LOS, respectively. The doctor level variation was 29.6% or 22.6% in medical charge and 0.6% or 0.0% in LOS, respectively. The
institution level variation was 8.9% or 0.2% in medical charge and 5.5% or 3.7% in LOS, respectively. Number of other disease and
organizational type were main factors that affected the charge and LOS for urinary incontinence surgery and uterine polypectomy.
Conclusion: Medical service variations of the urinary incontinence surgery and uterine polypectomy were the largest for the patient
level, followed by doctor level for the medical charge, and the institution level for the LOS.
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Table 1. Medical charge and length of stay in urinary incontinence surgery by medical institution types

General hospital”

Hospital® Clinic® F pvalue (Bonferroni)

Characteristic Category Total Tertiary hospital®
Medical charge (won)  Mean 1,038,849+221,019  1,192,528+453,323
Median 993,947 1,086,227
Length of stay (day) Mean 22415 3.3+1.7
Median 2 3

1,179500+307,849  997,739+141,69  998,710+136,461 1,014.03

<0.0001 (a=b>d=c)

1,088,219 956,674 964,484
3624 2310 1.5:0.7 278894  <0.0001 (b>a>c>d)
3 2 1

Values are presented as meanzstandard deviation or median

Table 2. Medical charge and length of stay in uterine polypectomy by medical institution types

Characteristic Categy Total Tertiary hospital® General hospital® Hospital® Clinic? F pvalue (Bonferroni)
Medical charge (won) — Mean 332,006+109,208  360,366+134,122 318,978+128,977 308,308+71,562  308,545+81,434 135.39 <0.0001 (a>b>d=c)
Median 299,773 330,342 288,246 287,390 292122
Length of stay (day) ~ Mean 17409 1.8+1.0 1.9¢1.1 1.5¢0.7 14406 2138 <0.0001 (b=a>c>d)
Median 1 2 1 1

Values are presented as meanzstandard deviation or median.
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Table 3. Characteristics in urinary incontinence by medical institution types

Characteristic Total Tertiary hospital®  General hospital® Hospital® Clinic® F1X pvalue (Bonferroni)
Patient level 22,296 (100.0) 1,460 (6.6) 3422 (154) 6,896 (30.9) 10518 (47.2)
Age (yr) 52.6+8.7 56.9+9.1 56.0+8.7 51.5:8.3 51.748.3 39%6.92  <0.0001 (a>b>d=c)
No. of other diseases 22422 2.3+2.1 38+2.8 1.9+2.0 20+20 68562  <0.0001 (b>a>d=c)
Doctor level 1,543 (100.0) 112 (7.3) 350 (22.7) 420 (27.2) 661 (42.8)
Duration of career (yr) 219480 215494 19.0+8.3 22.3+8.0 23.147.1 2231 <0.0001 (d=c=a>b)
Department
Gynecology 1,051 (68.1) 31 (2.0) 89 (5.8) 386 (25.0) 545 (35.3) 54995  <0.0001
Other 492 (31.9) 81 (5.3) 261 (16.9) 34 (22) 116 (7.5)
Doctor surgery volume 16.7427.1 17.1424.1 1224159 18.4+26.5 18.0+32.0 426  0.0053 (c=d=a>h)
Institution level 800 (100.0) 43 (5.4) 160 (20.0) 159 (19.9) 438 (54.8)
Region
Seoul 164 (20.5) 14 (1.8) 26 (3.3) 22 (28) 102 (12.8) 2209 0.0012
Metropolitan 239 (29.9) 15 (1.9) 43 (6.0) 64 (8.0) 112 (14.0)
Other 397 (49.6) 14 (18) 86 (10.8) 73 (9.1) 224 (28.0)
Organization type
Public 12 (1.5) 5 (0.6) 7(0.9) 0 0 570.16  <0.0001
Corporate 179 (22.4) 38 (4.8) 121 (15.1) 18 (2.3) 2 (03)
Private 609 (76.1) 0 32 (4.0) 141 (17.6) 436 (54.5)
Total doctor volume 1,543 (100.0) 112 (7.3) 350 (22.7) 420 (27.2) 661 (42.8)
Institution surgery volume 30.9+41.2 46.5+37.7 2554319 45.3+43.6 26.1+42.2 1184 <0.0001 (a=c>d=h)

Values are presented as number (%) or meanzstandard deviation.
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Table 4. Characteristics in uterine polypectomy by medical institution types

Characteristic Total Tertiary hospital®  General hospital® Hospital® Clinic® FIX pvalue (Bonferroni)
Patient level 12,280 (100.0) 2415 (19.7) 3947 (32.1) 4,335 (35.3) 1,583 (12.9)
Age (yr) 404+88 431497 416489 38.9:8.0 37.247.2 22696  <0.0001 (a>b>c>d)
No. of other diseases 1.6£1.6 1.3+14 1.9+1.6 1.6£1.7 1.6£1.8 6513  <0.0001 (b>d=c>a)
Doctor level 1,112 (100.0) 202 (182) 326 (29.3) 456 (374) 169 (15.2)
Duration of career (yr) 19.7+8.8 20.0:9.7 19.9+9.0 19.3+.3 19.9:84 038  0.7676 (a=b=c=d)
Department
Gynecology 1,069 (96.1) 191 (17.2) 305 (27.4) 406 (36.5) 167 (15.0) 1255 0.0057
Other 44 (40) 11 (1.0) 21 (1.9) 10 (0.9) 2 (0.2)
Doctor surgery volume 18.627.0 16.7421.1 19.8+27.8 19.7+29.3 15.6425.5 150 02124 (b=c=a=d)
Institution level 303 (100.0) 40 (13.2) 91 (303) 100 (33.0) 72 (238)
Region
Seoul 63 (20.8) 14 (4.6) 22 (1.3) 16 (5.3) 11 (36) 17735 0.0069
Metropolitan 101 (33.3) 14 (4.6) 23 (8.0) 43 (14.5) 20 (6.6)
Other 139 (45.9) 12 (4.0) 46 (15.2) 40 (13.2) 41 (135)
Organization type
Public 8 (2.6) 5 (62.5) 3 (37.5) 0 0 22353 <0.0001
Corporate 126 (41.6) 35 (11.6) 77 (25.4) 14 (4.6) 0
Private 168 (55.8) 0 11 (3.6) 86 (28.4) 72 (238)
Total doctor volume 1,112 (100.0) 202 (182) 326 (29.3) 456 (374) 169 (15.2)
Institution surgery volume 70.7+116.3 89.7+103.2 70.3+161.4 85.9+100.8 39.4454.7 271 0.0454 (a=c=b=d)
Values are presented as number (%) or meanzstandard deviation.
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Table 5. Multilevel regression analysis of factors affecting the medical charge

Urinary incontinence surgery

Uterine polypectomy

Characteristic Null model Full model Null model Full model
Coef. SE Coef. SE Coef. SE Coef. SE
Patient level
Intercept 13.8406" 0.0062 135317 0.5830 126539 0.0145 125690 0.1082
Age 0.0000 0.0001 -0.0004 0.0004
No. of other diseases 03020 00018 00575 0.0045
Doctor level
Duration of career 0.0004 0.0004 -0.0001 0.0006
Department
Gynecology Ref. Ref.
Other 0.0115 0.0097 0.0713 0.0395
Doctor surgery volume -0.0010 0.0001 -0.0001 0.0001
Institution level
Type
Tertiary Ref. Ref.
General 0.0906" 0.0419 0.1659" 00810
Hospital 0.0705" 0.0292 0.0458 0.0659
Clinic 0.0032 0.0133 0.0409 0.0398
Region
Other Ref. Ref.
Seoul -0.0251 0.0155 0.0051 0.0400
Metropolitan -0.0056 0.0145 -0.0141 0.0309
Organization type
Public Ref. Ref.
Corporate 02164 0.0479 0.0009 0.0850
Private 02264~ 0.0550 -0.0486 0.1004
Total doctor volume 0.0000 0.0000 0.0000 0.0000
Institution surgery volume 0.0000 0.0001 -0.0002" 0.0001
Error variance
Intercept (doctor) 0.0150"" 0.0015 0.0000" 0.0000 00397 0.0000"" 0.0000
Intercept (hospital) 0.0045"" 0.0009 0.0118™ 0.0010 0.0003 0.0306"" 0.0038
Residual 00312 0.0003 00281 0.0003 01355 01270" 0.0017
Slope (Dx.dac) 0.0004™ 0.0001 0.0010” 0.0002
Slope (Dx.hos) 0.0005"" 0.0001 0.0008" 0.0003
Model fit
Akaike's information criterion -11,583.5 -13,479.2 10,619.7 10,007.3
Bayesian information criterion -11,566.4 -13,398.0 10,633.3 10,072.3
ICCpat (%) 615 704 712 806
ICCdoc (%) 296 0.0 226 0
ICChos (%) 89 296 02 194

Coef,, coefficient; SE, standard error; Ref,, reference; Dx, mumber of other disease; ICC, intraclass correlation coefficient; pat, patient; doc, doctor; hos, hospital.

"p<0.05. “p<0.01. “p<0.001.
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Table 6. Multilevel regression analysis of factors affecting the length of stay

Uterine incontinence surgery

Uterine polypectomy

Characteristic Null model Full model Null model Full model
Coef. SE Coef. SE Coef. SE Coef. SE
Patient level
Intercept 07122 0.0209 00336 0.1404 05335 0.0265 06652 0.1740
Age 0.0014° 0.0006 0.0002 0.0009
No. of other diseases 00893 0.0028 00686 0.0052
Doctor level
Duration of career 00053 0.0012 0.0011 0.0012
Department
Gynecology Ref. Ref.
Other 01452 0.0268 0.0549 0.0697
Doctor surgery volume 000177 0.0004 -0.0006" 0.0002
Institution level
Type
Tertiary Ref. Ref.
General 08746 0.0984 0439 01328
Hospital 0.8061"" 0.0676 0.3270" 0.1083
Clinic 03794 0.0335 01116 0.0671
Region
Other Ref. Ref.
Seoul 0.0583 0.0385 -0.0753 0.0672
Metropolitan 0.1451" 0.0360 0.0761 0.0503
Organization type
Public Ref. Ref.
Corporate -0.0496 0.1130 -0.3959" 01323
Private -0.0389 0.1291 -04734" 0.1583
Total doctor volume 0.0000 0.0001 -0.0001 0.0001
Institution surgery volume 0.0003 0.0004 -0.0003 0.0002
Error variance
Intercept (doctor) 0.0184™ 0.0046 0.0082" 0.0033 0.0014 0.0005 00014 0.0014
Intercept (hospital) 019217 0.0148 0.0648" 0.0068 01279™ 01210 01166 0.0830
Model fit
Akaike's information criterion 61,143.2 59,603.9 31,028.0 30,756.4
Bayesian information criterion 61,156 59,676.6 31,0383 30,8145
ICCpat (%) 939 979 %23 975
ICCdoc (%) 06 0.2 0 0
ICChos (%) 55 19 37 25
Coef,, coefficient, SE, standard error; Ref., reference; ICC, intraclass correlation coefficient; pat, patient; doc, doctor; hos, hospital.
"p<0.05. "p<0.01. p<0.001.
e JmH|eh Al o] F AR 61.5%97.6%= FAlpEo] 5} QA0 Wi RIRH] 2jo]o] Gk Gl oLy, Qb4
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