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Abstract
Introduction: Mot much is known regarding the disparides in cancer care between women with and without disabilicies.

Objectives: The aim of this study was to investigatethe potential disparites in the disgnosis, treatment, and survival of women
with cervieal cancer with and without disshilities

Methods: We perfarmed a retrospectve cohort study and linked the Matdonal Disabdity Database, Korean Central Cancer
Registry, and Korean Natonal Health Insurance chims database. Charlson comorbidity index was wied for adjusting the
comorbidity. The study populsdon comprised 3 185 women with disabilicies (physicallbrain, communication, mental, car-
dicpulmonary, and other impairment) who were disgnosed with cervical cancer and |3 582 age- and vec-matched women
without disabilicy who were diagnosed with cervical cancer for comparison.

Results: Distant metstatc stage (7.7% vs 3.7%) and unknown stage (|6 1% v 7.0%) were more common in cervical cancer
wamen with grde | dishdide, compared with women without disshiiges. Wamen with cervical cancer with disshdltes were
less likely to undergo surgery (adjusted odds ratio (¥0R) 0.81, 95% confidence interval () 0.73-0.90) or chemaotherapy (2OR,
0.86, 95% CI10.77-0.97). Lower rate of surgery wat maore evident in patents with physical brain impairment (30R (.46 95% C1
0.37-0.58) and severe mental impairment (OR 0.57, 95% CI 0.41-0.81). The overall mortality risk was abso higher in patients
with disabilites (adjusted harard rado (aHR) 136, 95% O 1.25-1.48).

Concluslon: Women with cervical cancer with disabiities, especially with severe disabilides, were diagnosed at biter stages,
received less trestment, and had higher mortality rates, compared with patients who lacked disabilides. Socal support and
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LUNG CANCER

ung cancer, the most common
related deaths in the United States

Lung cancer is present as small cell or
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Type and severity of disability Date of diagnosis, cancer site,
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Korean National Health Insurance ‘Cause from
claims database national death data

Age, sex, residential area, and income status Date of death , cause of death
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Table |. Characteristics of Cervical Cancer Patients with and without Disabilities.
By disability grade
Characteristics People without disabilities People with disabilites P value Grade |-3 Grade 4-6 P value
:gesuybi::: N 13 582 3185 0.0011 1105 2 080 <.0001 v O:|*-IxI-OHOIOI HI%I'OH?_I EHH'
Mean + SD 6030 + 14.12 60.68 + 13.84 00011 5813 +14.17 6204 % 1347 <000 EI:Il-IIg_ S H ool JFX|71 Ol =
1940 I 353 (10.0) 263 (83) 123 (11.1) 140 (6.7) == L.-Il- Lo I |- |J_ M
4165 6 525 (48.0) I 620 (50.9) 628 (56.8) 992 (47.7) 3:'92 L—I'El' O
6675 3812 (28.1) 836 (26.2) 224 (20.3) 612 (29.4) . MHIXFUO -
>75 1892 (13.9) 466 (14.6) 130 (11.8) 336 (16.2) O:I OHI OOH '—I CCl'score : 1 00
Charlson comorbidity score ¢ O:IACBI%I-OH?_I CCl score : 155
Mean + SD 1.00 + 1.24 155+ 145 <.0001 166+ 1.54 148 + 1.40 <.0001 e =XMAIXFOHO .
0 6512 (47.9) | 057 (33.2) 372 (33.7) 685 (32.9) 3°01 = OOH '—I CCl'score : 1 66
I 3387 (24.9) 715 (22.4) 213 (19.3) 502 (24.1)
2 | 767 (13.0) 547 (17.2) 166 (15.0) 381 (18.3)
3 915 (6.7) 331 (104) 116 (10.5) 215 (10.3)
24 | 001 (74) 535 (16.8) 238 (21.5) 297 (14.3) v O:|Ao-|%|-0|.|?_|0| jch."X_-I] OE |:.| $Igll:'g-
Comorbidity -
Hypertension 4 584 (33.8) | 451 (45.6) <.0001 498 (45.1) 953 (45.8) 0.68 3:'9% L_I'El'IEII'
Diabetes mellitus 2207 (16.2) 736 (23.1) <0001 261 (23.6) 475 (22.8) 0.6l . e | ;
Coronary heart disease 901 (6.6) 335 (10.5) <0001 137 (124) 198 (9.5) 0.0l [HIQOH?—I] 9'|E|=| 01E'Hé>l-x|- . 6 1%
Stroke 431 (32) zza (7.1) <0001 112 (10.1) ||4 (55) <.0001 o [Zof2l] e|2ESFHCHAKL : 21.7%
COPD 2875 (21.2) 00 (25.1) <.0001 256 (23.2) 44 (26.2) 0.06
Income [3ExI-OH?—I] 348%
Medical aid 833 (6.1) 692 (21.7) <.0001 384 (348) 08 (14.8) <.0001
I'st quartile (lowest) 2 841 (20.9) 620 (19.5) 187 (16.9) 433 (20.8)
2nd quartile 2618 (19.3) 541 (17.0) 157 (14.2) 84 (18.5)
3rd quartile 3211 (23.6) 561 (17.6) 161 (14.6) 00 (19.2)
4th quartile (highest) 4079 (30.0) 771 (24.2) 216 (19.5) 555 (26.7)
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Table 2. Distribution of Cervical Cancer Stage by Disability Grade and Type.

Characteristics All Localized Locoregional Distant Unknown
All subject, n 16 767 12 479 (74.4) 2475 (14.8) 615 (3.7) 1198 (7.1)
People without disabilities 13 582 10 127 (74.6) 1 995 (14.7) 508 (3.7) 952 (7.0)
People with disability 3185 2 352 (73.8) 480 (15.1) 107 (34) 246 (7.7)
By disability grades
Severe (Grade 1-3) 1 105 796 (72.0) 172 (15.6) 46 (4.2) 91 (8.2)
Mild (Grade 4-6) 2 080 | 556 (74.8) 308 (14.8) 61 (2.9) 155 (7.5)
Grade | 143 88 (61.5) 21 (14.7) I (7.7) 23 (l6.1)
Grade 2 498 367 (73.7) 75 (15.1) 17 (3.4) 39 (7.8)
Grade 3 464 341 (73.5) 76 (16.4) 18 (3.9) 29 (6.3)
Grade 4 537 390 (72.6) 87 (16.2) 13 (2.4) 47 (8.8)
Grade 5 Bl2 596 (73.4) 112 (13.8) 36 (4.4) 68 (8.4)
Grade 6 731 570 (78.0) 109 (14.9) 12 (1.6) 40 (5.5)
By disability types
Physical/brain
Grade -3 475 330 (69.5) 82 (17.3) 17 (3.6) 46 (9.7)
Grade 4-6 1 510 | 136 (75.2) 220 (14.6) 49 (3.2) 105 (7.0)
Communication
Grade -3 238 165 (69.3) 31 (13.0) 16 (6.7) 26 (10.9)
Grade 4-6 488 353 (72.3) Bl (16.6) 10 (2.0) 44 (9.0)
Mental
Grade -3 211 147 (69.7) 41 (19.4) 8(3.8) 15(7.1)
Grade 46 3 1 (33.3) 2 (66.7) 0 (0.0) 0 (0.0)
Heart/Lung
Grade -3 31 26 (83.9) 4(12.9) 0 (0.0) 1 (3.2)
Grade 46 2 2 (100.0) 0 (0.0 0 (0.0) 0 (0.0)
Others
Grade -3 150 128 (85.3) 14 (9.3) 5(33) 3(20)
Grade 46 77 64 (83.1) 5 (6.5) 2(26) 6 (7.8)
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Table 3. Received Treatment by Disability Grade and Type.
Surgery Radiotherapy Chemotherapy
Received n  Crude OR Adjusted OR*  Received Crude OR Adjusted OR Received Crude OR Adjusted OR*
n (%) (95% CI) (95% CI) n (%) (95% CI) (95% CI) n (%) (95% ClI) (95% CI)
People without 13582 10 127 (74.6) Ref Ref 4 084 Ref Ref 3 001 Ref Ref
disabilities (30.1) (22.1)
People with 3185 2223 (69.8) 0.78 (0.72-0.85) 0.8 (0.73-0.90) 939 (29.5) 0.97 (0.89-1.05) 0.95 (0.85-1.05) 645 (20.3) 0.89 (0.81-0.98) 0.86 (0.77-0.97)
disability
By disability grades
Severe (Grade | 105 707 (64.0) 0.60 (0.53-0.68) 056 (0.48-0.66) 354 (32.0) 1.09 (0.96—1.25) 1.16 (0.98-1.36) 215 (19.5) 0.85 (0.73-0.99) 0.74 (0.62-0.90) 0 * *-I
1-3) H TE |'
Mild (Grade 4— 2080 | 516 (72.9) 0.91 (0.82-1.01) 0.9 (0.87-1.12) 585 (28.1) 0.91 (0.82—1.00) 0.86 (0.76-0.97) 430 (20.7) 0.91 (0.82-1.02) 092 (0.81-1.06) x-| Lx-|0| 'x o
: 37401 X|20)
Grade | 143 79 (55.2) 0.42 (0.30-0.58) 049 (0.33-0.73) 4| (28.7) 0.93 (0.64-1.34) 0.74 (048-1.15) 24 (16.8) 0.71 (045-1.10) 049 (0.29-0.81) 17171 - E_
Grade 2 498 315 (63.3) 0.58 (0.48-0.70) 051 (0.40-0.64) 161 (32.3) L.11 (0.91-1.34) 1.29 (1.02-1.63) 82 (16.5) 0.69 (0.54-0.88) 0.60 (0.45-0.80) |OH H | Ol (N )
Grade 3 464 313 (67.5) 0.70 (0.58-0.86) 0.66 (0.52-0.83) 152 (32.8) .13 (0.93-1.38) 1.19 (0.93-1.51) 109 (23.5) 1.08 (0.87-1.34) 1.03 (0.79-1.34) o E > |
Grade 4 537 371 (69.1) 0.76 (0.63-0.91) 1.0l (0.81-1.27) 182 (33.9) 1.19(0.99-1.43) 1.07 (0.86-1.33) 12l (22.5) 1.02 (0.83-1.26) 1.04 (0.81-1.32)
Grade 5 812 587 (72.3) 0.89 (0.76—1.04) 1.05 (0.87-1.28) 209 (25.7) 0.80 (0.68-0.94) 0.69 (0.57-0.84) 155 (19.1) 0.83 (0.69-0.99) 0.80 (0.65-0.99)
Grade 6 731 558 (76.3) 1,10 (0.92-1.31) 089 (0.73-1.10) 194 (26.5) 0.84 (0.71-0.99) 0.91 (0.74-1.11) 154 (21.1) 0.94 (0.78-1.12) 098 (0.79-1.21) KX I HO AA | oHE= 64 (o)
By disability types v oo T= 0%
Y Y P
Physical/brain
Grade |-3 475 282 (59.4) 0.49 (0.41-0.60) 046 (0.37-0.58) 166 (35.0) 1.24 (1.03-1.51) 1.21 (0.96-1.54) 102 (21.5) 0.96 (0.77-1.20) 0.84 (0.64-1.10) \/ H |X|'0HOI A%Al'SHE 0 74 60/
Grade 46 | 510 1121 (742) 098 (0.87-1.11) 1.07 (0.93—1.24) 422 (28.0) 0.90 (0.80-1.01) 0.84 (0.73-0.97) 315 (20.9) 0.92 (0.81-1.05) 0.93 (0.80-1.09) o T o - - 0
Communication
Grade 1-3 238 149 (62.6) 0.57 (0.43-0.74) 0.76 (0.55-1.06) 73 (30.7) 1.02 (0.77-1.35) 0.90 (0.65-1.26) 46 (19.3) 0.84 (061-1.16) 0.74 (0.50-1.08)
Grade 4-6 488 327 (67.0) 0.69 (0.57-0.84) 0.77 (0.61-0.98) 152 (31.1) 1.05(0.86—1.27) 0.96 (0.76—1.21) 105 (21.5) 0.96 (0.77-1.20) 0.93 (0.72-1.20)
Mental
Grade 1-3 211 140 (66.4) 0.67 (0.50-0.89) 057 (0.41-0.81) 66 (31.3) 1.05(0.78-1.41) 1.20 (082-1.74) 55 (26.1) 1.24 (091-1.69) 0.98 (0.66-1.45)
Grade 46 3 2 (66.7) 0.68 (0.06-7.52) 0.68 (0.05-8.97) 2 (66.7) 4.65 (0.42-51.31) 3.94 (0.28-54.59) 2 (66.7) 7.05 (0.63-77.79) 4.66 (0.32-67.68)
Heart/lung
Grade 1-3 31 22 (71.0) 0.83 (0.38-1.81) 058 (0.24-1.39) 6 (194) 0.55(0.22-1.36) 0.57 (0.20-1.63) 4 (129) 0.52 (0.18-1.49) 0.53 (0.16-1.77)
Grade 4-6 2 2 (100.0) - - 0(.0) - - 0 (.0) - -
Others
Grade |1-3 150 114 (76.0) 1.08 (0.74-1.57) 0.64 (0.41-0.99) 43 (28.7) 0.93 (0.65-1.33) 1.69 (1.11-257) 8 (5.3) 0.19 (0.09-040) 0.19 (0.08-0.42)
Grade 46 77 64 (83.1) 1.68 (0.92-3.05) 1.00(0.50-2.02) 9 (11.7)  0.30 (0.15-0.61) 0.42 (0.19-0.96) 8 (104) 0.40 (0.19-0.85) 0.53 (0.23-1.22)

Abbreviaton: Cl, confidence interval; OR, odds ratio; Ref, reference.
*Adjusted for age, Charlson comerbidity index, income, place of residence, and cancer stage.
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Table 4. Morality according to Disability in Patients with Cervical Cancer.

Al No. of Death Rate per 1000 Crude HR (95% Cl) Adjusted HR (95% Cl)*
People without disabilities 13 582 2 34| 22.02 Ref Ref
People with disability 3185 691 31.06 1.37 (1.26-1.49) 1.36 (1.25-1.48)
By disability grades
Severe (Grade 1-3) I 105 296 39.68 1.75 (1.55-1.97) 1.72 (1.52-1.95) I_E H{AS E I_._I_ _I I_
Mild (Grade 4-6) 2 080 395 26.72 1.18 (1.06-1.31) 1.19 (1.06-1.32) L — |_:I‘I‘E ox'l ot 2
Grade | 143 48 52.68 2.30 (1.73-3.06) 1.91 (1.43-255) X} Ho | _I |_|:| I-0| 0|'<'>'-I | =7
Grade 2 498 145 44.9| 1.96 (1.66-2.32) 2.09 (1.75-2.48) 00 |_|0'| ATA o—IT |:|0 -1
Grade 3 464 103 31.03 1.38 (1.13-1.68) 1.35 (1.10-1.65) AH_JF_jljfol pryi=]
Grade 4 537 18 31.15 1.38 (1.15-1.66) 1.18 (0.98-1.42) o I -"lcio
Grade 5 812 164 29.21 1.28 (1.10-1.51) 1.18 (1.00-1.38)
Grade 6 731 13 20.99 0.93 (0.77-1.12) 1.21 (1.00-1.47)
. o) o) ol& o
6y disbiy ypes EIOfoI0| HIOHQILC AR Q5| =2
Physical/brain
Grade 1-3 475 126 38.65 1.710 (1.42-2.04) 1.449 (1.20-1.73) JHOIEAMQO| X|0IEAM QO]
Grade 4-6 1 510 263 24.4 1.081 (0.95-1.22) 1.113 (0.97-1.26) HL_‘ ORL' |_'_' 0'9"—'
Communication
SHO O= | —
Grade 1-3 238 65 39.93 1.770 (1.38-2.26) 1411 (1.10-1.80) XEARISRE NE EX6ICE e
Grade 4-6 488 17 34.54 1.530 (1.27-1.84) 1.321 (1.09-1.59)
Mental BE I‘IOE OOlo Lo
Grade 1-3 211 48 34.49 1.516 (1.13-2.01) 2.462 (1.83-3.31) 07:||ﬂ L l I-}” ™=
Grade 4-6 3 0 - - - P ol Xu= L O
Heart/lung ;Ol S o OIIOHI_I, OI'OHOI:IOle.%I-:IIl_
Grade 1-3 3 12 53.14 2.372 (1.34-4.18) 3.303 (1.86-5.83)
. - - =10 o ol Lo
Grde 4 2 0 15 R AL duPl&ES
ers
Grade 1-3 150 45 47.20 2.049 (1.52-2.75) 3.466 (2.55-4.70)
Grade 4-6 77 IS 25.70 1.163 (0.70-1.93) 2.829 (1.69-4.72)

Abbreviation: Cl, confidence interval; HR, hazard ratio; Ref, reference.

*Adjusted for age, Charlson comorbidity index, income, place of residence, cancer stage, surgery, chemotherapy, and radiotherapy.
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(U.S) Racial/ethnic differences in the rate of poor outcomes of acute appendicitis, such as
perforation of the appendix or complicated disease, have been reported.

* ZX : Jablonski KA, Guagliardo MF. Pediatric appendicitis rupture rate: a national indicator of disparities in healthcare access. Popul Health Metr. (2005) 3:1-9. doi: 10.1186/1478-7954-
3-4
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Timely and appropriate healthcare plays a key role in wellness, iliness prevention.
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CASES CONTROLS
People with disability People without disability
(2008~2017) (2008~2017)
(N=25,588,499) (N=490,703,001)

l I
Diagnosis Related Group (DRG) codes : G081-G084

People undergone appendectomy
(N=745,444)
Y A 4

People with disability People without disability
(N=36,061) (N=611,007)

Exclude (n=98,376)

1) under 19 year (n=84,981)

2) Missing data (n=1,561)

3) Unknown severity code of DRG (n=11,834)

l l

Diagnosed with complicated appendicitis
(Patient Clinical Complexity Level : 1-3)

! }

Final sample Final sample
(N=9,687) (N=70,797)

FIGURE 1 | Flow chart.
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People without disability P-value People with disability P-value
Total Male Female Male Female
N % n % N Yo n % n Yo
Total 647,068 310,833 (50.9) 300,174 (49.1) 21,990 (61.0) 14,071 (39.0)
Age
Mean £ 5D 440+ 163 4254+ 154 438+ 165 BB.B L+ 155 620 £ 15.6
95% confidence 43.960-44.040 42 446-42 554 43.741-43.859 56.595-57.005 61.742-52.258
intervals
20-29 144, 369 223 72,837 235 69,805 23.3 <0.0001 1,121 5.1 508 3.6 =0.0001
30-39 151,022 233 79,320 255 68,608 229 2215 104 879 6.2
40-49 126,246 19.5 63,621 205 57,308 194 3,676 168.7 1,641 1.7
504+ 225,431 34.8 94,955 30.5 104,453 34.8 14,978 65.1 11,045 78.5
Income level
Medical aid and 109,065 16.9 41,723 13.4 55,712 18.6 <0.0001 6,845 314 4,785 34.0 <0.0001
First quartile (loweast)
Second quartile 104,214 16.1 46,491 15.0 53,398 17.8 2,796 127 1,529 109
Third quartile 123,176 19.0 62,511 2041 55,537 18.5 3,344 15.2 1,784 12.7
Fourth quartile 139,804 216 71,502 230 61,700 208 417 19.0 2,431 17.3
Fifth guartile 167,163 243 B1,356 28.2 67,921 228 4,532 20.6 3,354 238
(highest)
Unknown 13,646 24 7,250 23 5,906 20 302 1.4 188 1.3
Residence
Metropolitan 396,448 61.3 190,916 614 166,941 62.3 =0.0001 11,412 519 7,179 51.0 =0.0001
City 162,953 283 BB,408 284 83,107 27.7 7,069 321 4,369 31.0
Rural 65,386 104 3044 9.7 29,277 9.8 3,466 158 2,602 17.8
Unknown 2,281 0.4 1,368 0.4 849 0.3 43 0.2 29 04
Charlson comorbidity index
Mean £+ 5D 1117 10+16 11+156 23+25 244+23
95% confidence 1.096-1.104 1.094-1.1086 1.085-1.105 2.267-2.333 2.362-2.438
intervals
o] 314,808 48.7 165,127 53.1 140,737 46.9 <0.0001 5,891 27.2 2,853 21.0 =0.0001
1~2 242 931 375 107 656 346 121,709 40.5 8,024 36.5 5,642 394
34 60,023 9.3 25,489 8.2 26,981 9.0 4,359 19.8 3,194 227
=5 29,306 45 12,561 4.0 10,747 36 3,616 16.4 2,382 16.9
Complicated
appendicitis
Mo h66, 584 a76 272,957 a7a 267 253 88.0 <0.0001 15,988 2.7 10,386 73.8 0.0209
Yes 80,484 12.4 37,876 12.2 32,921 1.0 6,002 273 3,685 26.2

TABLE 1 | Baseline characteristics of study population in South Korea during 2008-2017 according to disability status and sex.
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Male: OR (95% CI)

Female: OR (95% CI)

Model 1* Model 2 ** Model 1* Model 2 **
Disability
Yes (vs. No) 3.149(2.951-3.360) 1.204(1.059-1.369) 3.972(3.609-4.370) 1.389(1.135-1.701)
By disability severity

Severe (vs. No)

4.377(3.928-4.879)

1.792(1.394-2.304)

4.905(4.166-5.775)

1.894(1.251-2.868)

Mild (vs. No)

2.713(2.509-2.933)

1.068(0.924-1.234)

3.625(3.234-4.064)

1.278(1.020-1.602)

By disability type

Physical (vs. No)

2.451(2.241-2.681)

1.018(0.863-1.200)

3.414(2.997-3.889)

1.306(1.019-1.675)

Brain injury (vs. No)

4.891(3.985-6.003)

2.102(1.297-3.406)

4.467(3.339-5.976)

1.109(0.522-2.359)

Communication (vs. No)

2.945(2.605-3.329)

1.133(0.904-1.419)

3.541(2.913-4.303)

1.184(0.774-1.812)

Intellectual or psychological (vs. No)

2.579(1.937-3.435)

2.790(1.281-6.073)

3.037(2.072-4.450)

2.413(0.984-5.920)

Major internal organ (vs. No)

19.581(15.23-25.174)

5.581(3.047-10.222)

25.247(17.544-36.332)

6.901(2.731-17.433)
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\ and transportation /

financial barriers
due to the cost

providers and
patients factors

25



(o] J®Ne)

> w2HOLL[=f o= 20| HolTe e FOHEI=H0[X| 252 2

accessibiliy o Bjololo) o] ZIEkak xR0} 01 KIQHE FH5450] &2
facilities, equipment,

\ and transportation /
golielel 2l=0 ] HEE(EEH) S floiM= wS+t =it X 0|5 B,
HOFISHEQI 0|2 7|2t 47 52| (20| UQY Ao AtzE "

=], 2l=AIE 2

26



=0| H|YO[R CiH| =%

financial barriers

-

=04 %

. 5O 10§(19%)2 ZXEo[E

due to the cost

/

“OHIO| HXIX Of2AS O QIst 2 o|F AN JHM
OX

Q10 ZiKAH QOl0| AfHO| =l A Q12

48T 18(24%)2 BHFOIRE EHE 7 IRIZOPLI XA X S

20| T=E HX| ZoPHLE X[AE K US

+ 4HE 1H(27%)2 BHIO0ISE TR0l M TIRE x| ROPILIRIIEI H Qle

1= ?oliM= ASEHTH =

SiTf, YIS 53 AR oY So| 20| TR Ao AR "

27



=, o8 25 oL

O] ¢1512| Zatof =™ Fol2le| 2| zFd Kol f2I=2--.

/

IO A
> 2 o=8d

rlo
o
A
13
>
okl
H
13
10
2
I=]
J

1
0
09
oOI'
ujo
a
rt
Y
0

A2l

providers and - 2ROl 20| Chot BE £, |20 [2H 0| Q0K BE5 -5
patients factors

\_ /

Q| =XISAe] 14 ot .L.={0] ZQolH, o|2t 2| Fol2le| Zetol
BE BE iz fleh Y2k SOl Chigh =2t 2% A= Al=E "

A\ |
=
rx
jo
rot

28



Patients with internal organ problems have more co

morbidities than those with other types of disabilities.
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Impact of hospital volume on people with disability and outcomes for cancer
surgery

Kvoung Eun Yeob PhD* ", So Young Kim MD, PhD? *, Jin Pyo Lee RN, PhD®,
Jong Eun Park PhD Jong Hyock Park MD, MPH, Fh

e e Impact of hospital volume on people with
_ disability and outcomes for cancer surgery
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cabe health care professionals, as wedl as the patients and their families, o all=viale negative perceptions about
the need for equal diagnosis and reatment.

Introduction diseiplinary approaches, and provide high-quality treatment. 3.5 There-
fore, surgery-related mortality can be reduced if cancer urgeries ar=

A number of studies hawe suggested that patients trested at high-  performed at high-volume hospitala, and referral to high-volume hozpi-

volume facilities have improved outcomes. In previow studiss, cancer  tals has been recommended for cancer procedures demonstrated o

surgery perfoomed by high-volume surgecns was sosociated with a §3%  hawve a volume outeome relationahip.

reduction in mortality rick, and mortality rates decreased az volume in- Diizparity in treatment or sccem to medical care iz a potentially mod-

creazed for all 14 types of procedures examined.l.? Hoopitals with a  ifiable cauze of cutcome inequality. Hicks et ol and Madizon et al

larger volume may be mor= likely to sdhere to guidelines, sdopt multi-  chowed that failure to recsive cancer-directed therapy iz more common
in lower pocipeconomic groups, and these patients are less likely to un-
dergo nurgery and adjuvant treatment 7 People with disabilities are
the largest minority group worldwide, and mmercws studies have alza
found health care disparitisc between people with and those without
diabilitiez & 1 | People with disabilities are more likely to delay health
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* 69% reduction in mortality risk.

* Mortality rates decreased as
volume in-creased for all 14
types of procedures examined.

Jlo|=atol =4

— =T
Adhere to guidelines

Vs. e
CRIRIE] 2 HHAL KHES
Low-volume High-volume v Adopt multidisciplinary approaches
surgeon surgeon

*Z X : 1.BristowR. E ., Zahurak M . L ., Diaz-Montes T. P ., Giuntoli R . L ., Armstrong D . K .Impact of surgeon and hospital ovarian cancer surgical case
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volume on in-hospital mortality and related short-term outcomes. Gynecol Oncol. 2009;115:334-338.

2. Birkmeyer J . D ., Siewers A . E ., Finlayson E . V ., et al. Hospital volume and surgical mortality in the United States. N EnglJ Med. 2002;346:1128-1137. PrOV|de hlg h_qua“ty treatment
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Low income Barriers to medical care access
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Low employment rate lack of transportation othiz A1 o L3He ¢ 3o
Low level of economic activity lack of patient or caregiver knowledge gk volume 7
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Hospital volume, n (%)

[F2] Procedure High Medium Low P

Gastrectomy 76150
No. of patients 25248 (33.2) 24924 (32.7) 25978 (34.1)

Presence of disability No disability 21153 (34.1) 20443 (33.0) 20414 (32.9) < 0.0001
Disability 4095 (29.0) 4481 (31.7) 5564 (39.3) '

Disability severity Severe (grades 1-3) 1022 (25.0) 1284 (31.4) 1779 (43.6) < 00001
Mild (grades 4-6) 3073 (30.6) 3197 (31.8) 3785 (37.6) '

Disability type Physical 2823 (29.5) 3080 (32.2) 3672 (38.3)
Communication 1035 (28.7) 1127 (31.3) 1441 (40.0) < 0.0001
Intellectual or psychological 59 (16.4) 90 (25.1) 210 (58.5)
Major internal organ 178 (29.5) 184 (30.5) 241 (40.0)

Table 2. Characteristics of patients with disability undergoing cancer surgery according to hospital volume

38
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[Cixtol Procadure . H.ospital volume, n (%)
High Medium Low P
Colectomy 79295
No. of patients 26153 (33.0) 27115 (34.2) 26027 (32.8)
Presence of disability No disability 22172 (34.0) 22230 (34.1) 20769 (31.9) < 0.000"
Disability 3981 (28.2) 4885 (34.6) 5258 (37.2) '
Disability severity Severe (grades 1-3) 1073 (23.9) 1509 (33.7) 1902 (42.4) < 0.0001
Mild (grades 4-6) 2908 (30.2) 3376 (35.0) 3356 (34.8) '
Disability type Physical 2627 (28.5) 3215 (34.9) 3366 (36.6)
Communication 1064 (28.0) 1307 (34.4) 1433 (37.7) < 0.0001
Intellectual or psychological 56 (17.1) 103 (31.5) 168 (51.4)
Major internal organ 234 (29.8) 260 (33.1) 291 (37.1)

Table 2. Characteristics of patients with disability undergoing cancer surgery according to hospital volume 39
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Hospital volume, n (%)
[TH|Q] Procedure : :
High Medium Low P
Pneumonectomy 19968
No. of patients 7761 (38.9) 6290 (31.5) 5917 (29.6)
Presence of disability No disability 6471 (40.1) 5051 (31.3) 4604 (28.6) < 0.0001
Disability 1290 (33.6) 1239 (32.2) 1313 (34.2) '
Disability severity Severe (grades 1-3) 281 (29.4) 309 (32.3) 367 (38.3) < 00001
Mild (grades 4-6) 1009 (35.0) 930 (32.2) 946 (32.8) '
Disability type Physical 889 (34.00 856 (32.7) 872 (33.3)
Communication 321 (33.9) 300 (31.6) 327 (34.5) < 0.0001
Intellectual or psychological 14 (22.6) 17 (27.4) 31 (50.0)
Major internal organ 66 (30.7) 66 (30.7) 83 (38.6)

Table 2. Characteristics of patients with disability undergoing cancer surgery according to hospital volume 40



ool HIZ0| =%

Hospital volume, n (%)

[+&%] Procedure High Medium Low P

Mastectomy 31118
No. of patients 9107 (29.3) 11102 (35.7) 10909 (35.1)

Presence of disability No disability 7784 (30.8) 9073 (35.9) 8447 (33.4) < 0.000"
Disability 1323 (22.8) 2029 (34.9) 2462 (42.3) '

Disability severity Severe (grades 1-3) 365 (17.2) 708 (33.4) 1045 (49.3) < 00001
Mild (grades 4-6) 958 (25.9) 1321 (35.7) 1417 (38.3) '

Disability type Physical 943 (24.9) 1360 (35.9) 1490 (39.3)
Communication 250 (22.7) 378 (34.3) 473 (43.0) < 0.0001
Intellectual or psychological 46  (8.1) 176 (31.1) 344 (60.8)
Major internal organ 84 (23.7) 115 (32.5) 155 (43.8)

Table 2. Characteristics of patients with disability undergoing cancer surgery according to hospital volume
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Figure 1. The 30-day mortality rates according to disability and hospital volume
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High-volume

High-volume

hospital hospital
Procedure Crudpe OR Procedure Crudpe OR
(95% ClI) (95% CI)
Gastrectomy Pneumonectomy
Presence of disability  Disability 0.79 (0.76-0.82) |Presence of disability Disability 0.75(0.70-0.81)

Disability severity

Severe (grades 1-3)

0.65 (0.60-0.69)

Mild (grades 4-6)

0.85 (0.81-0.89)

Disability severity

Severe (grades 1-3)

0.62 (0.54-0.72)

Mild (grades 4-6)

0.80 (0.74-0.87)

Disability type

Physical

0.81(0.77-0.85)

Communication

0.78 (0.72-0.84)

Intellectual or psychological

0.38 (0.29-0.50)

Major internal organ

0.81 (0.68-0.96)

Disability type

Physical

0.77 (0.70-0.84)

Communication

0.76 (0.67-0.88)

Intellectual or psychological

0.44 (0.24-0.79)

Major internal organ

0.66 (0.49-0.88)

Colectomy

Mastectomy

Presence of disability

Disability

0.76 (0.73-0.79)

Presence of disability

Disability

0.66 (0.62-0.71)

Disability severity

Severe (grades 1-3)

0.61 (0.57-0.66)

Mild (grades 4-6)

0.84 (0.80-0.88)

Disability severity

Severe (grades 1-3)

0.47 (0.42-0.53)

Mild (grades 4-6)

0.79 (0.73-0.85)

Disability type

Physical

0.77 (0.74-0.81)

Communication

0.75(0.70-0.81)

Intellectual or psychological

0.40 (0.30-0.54)

Major internal organ

0.82(0.71-0.96)

Disability type

Physical

0.75(0.69-0.81)

Communication

0.66 (0.57-0.76)

Intellectual or psychological

0.20 (0.15-0.27)

Major internal organ

0.70 (0.55-0.90)3
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Figure 2. Odds ratio for high-volume hospital use according to disability

Odds Ratio AOR (95% CI)
Gastrectomy Patient with disability : 2 3.76(1.64-8.58)
Severe — 2.77(1.26-6.11)
Mild i 3.23(1.44-7.20)
Colectomy Patient with disability ! = 3.08(1.46-6.48)
Severe e . 1.92(0.94-3.93)
Mild i 2.43(1.18-5.02)
Pneumonectomy Patient with disability §l 1.19(0.29-4.92)
Severe b 0.91(0.23-3.58)
Mild n 1.04(0.26-4.15)

Mastectomy Patient with disability E = 3.92(1.25-12.33)
Si‘&‘?’fﬁ ™ 2.59(0.87-7.65)
* Adjusted for sex, age, income level, residential area, 1 I | II I I | I I 3.18(1.05-9.61)

comorbidity index score, SEER, and admission type 0.2 0.5 1.0 30 60 90 120 15.0
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Low socioeconomic status

Low employment rate Low economic activity

High financial burden

Leads to significant Leads to out-of-pocket
health care needs expenditures

Discourages cancer patients with low-

income from using high-volume hospitals
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