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Difference in the Incidence Rate of Kidney Cancer in Korea by Relative Level of
Household Income and SEER Stage at Diagnosis
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Abstract

A study was conducted to determine whether there is a difference in the incidence of kidney cancer
according to income level and the difference in delayed diagnosis. To this end, the incidence of kidney
cancer in Korea was analyzed by income level and by stage. From 2015 to 2017, a national kidney
cancer cohort was established by linking the KCCR(Korea Central Cancer Registry), NHISS(National
health insurance sharing service), and the HIRA(Health insirance review and assessment service)
database to calculate the kidney cancer incidence by stage and income level. During the study period,
the incidence of kidney cancer in Korea increased in all income deciles, but decreased only in the
medical aid population. The incidence of kidney cancer in Korea was 7.35 per 100,000 people, and
83.54% of them were locoregional kidney cancer. In the top 20% of the income decile, there was a
high incidence of 21.46 cases per 100,000 people, among which 18.37 cases were locoregional kidney
cancer. On the other hand, even after adjusting for risk factors related to kidney cancer, it was
confirmed that the lower the income level, the higher the risk of being diagnosed with kidney cancer
with distant metastasis (lowest income 20% adj.OR 1.807, 95% Cl| 1.411-2.222). In the insured
population, the risk ratio of being diagnosed with unknown stage was 1.926 (95% C| 1.317, 2.816). The
higher the income level, the higher the frequency of early cancer diagnosis, but the lower the income
level, the higher the risk of being diagnosed with metastatic kidney cancer or an unknown stage, so
health inequality according to income level was observed.
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Table 1. Demographic characteristics and SEER stage
at presentation in new kidney cancer patients, Korean
Central Cancer Registry linked with the National
Health Insurance database in 2015-2017 (n=11,202).

Locoregional Distant Unknown Total chisq

Variables n=9,358 n=1,263 n=581
Frequency (%)
Sex
Male 6,531(83.47) 924(11.81)  369(4.72) 7’824((1131
Female 2,827(83.69) 339(10.04)  212(6.28) 3.378"
Adge
under 30 154(87.01) 15(8.47) 8(4.52) 177
30-39 518(93.67) 23(4.16) 12(2.17) bb2
40-49 1,390(89.33) 103(6.62) 63(4.05) 1,556
50-59 2,826(88.2) 277(8.65) 101(3.15)  3,204<0001
60-69 2,487(83.71) 366(12.32) 118(3.97) 2971
70-79 1,640(77.91) 316(15.10) 149(7.08) 2,105
over 80 343(43.47) 163(25.63) 130(30.44) 636
Type of coverage
Health insurance subscribers
_Emplovee g sarerg8)  824(12.08)  344(5.04) 6824
insurance (000
Lod sbsaber  3,471(85.37) 401(9.86) 194(4.77) 4.066
Medical aid  231(74.04) 38(12.18) 43(3.78) 312
Relative income (quintile)
10 (Highest) 4.,044(85.59) 459(9.71) 222(4.70) 4,725
20 2,032(83.35) 281(11.563) 125(5.13) 2,438
30 1,320(82.08) 197(12.25) 91(5.66) 1 '608((ID'I
40 972(84.08) 138(11.94) 46(3.98) 1,156 "
50 759(78.82) 150(15.58) 54(5.61) 963
Medical aid _ 231(74.04) 38(12.18) 43(13.78) 312
Residence

Metropolitan
area 4,825(84.03) 639(11.13)  278(4.84) 5,7420_1%1

Other areas 4.533(83.02) 624(11.43)  303(5.55) 5.460

Disabled
Disabled 1,092(78.28) 189(13.55)
Non-disabled 8,266(84.29)  1,074(10.95)

114@8.17) 1,395

a76(4.76) _9.807°9%!
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Table 2. Incidencce of kidney cancer in Korea(2007-2017)
by SEER stage classified by relative level of
household income

(unit: rate per 100,000 / %)
Health insurance subscribers Medical
1Q 2Q 3Q 4Q 5Q aid

CR1) CR RR2)CR RR|CR RR|CR RR|CR RR

Total 21.46110.5 (0.49)5.92 (0.28)[3.45 (0.16)2.29(0.11)[6.87 (0.32)

HR siae

7n|;g%?1a‘18.378.75 (048)|4.86 (0.26)[2.90 (0.16)[1.80(0.10)5.09 (0.28)
Distant2.08 {1.21 (0.58)[0.73 (0.35){0.41 (0.20)|0.36 (0.17){0.84 (0.40)
Ukoan1.01 10.54 (0.53)[0.34 (0.34)[0.14 (0.14)[0.13(0.13)0.95 (0.94)

Year
2015 |20.33|10.00 (0.49)[5.57 (0.27)[3.35 (0.16)|1.95(0.10)(7.25 (0.36)
2016 |21.91{10.80 (0.49)[6.09 (0.28)[3.43 (0.16)|2.48(0.11)[7.29 (0.33)
2017 |22.12{10.69 (0.48)6.10 (0.28)[3.57 (0.16)|2.45(0.11)/6.06 (0.27)
AAPC3)0.77*%0.61* 0.82* 0.58* 2.12 -1.64*

1) Crude incidence rate, per 100,000

2) Relative ratio(based on 1Q)

3) Average annual percent change. *:statistically significant (p¢0.05)
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ot AkS vhS 9J3iu](Modell)= Q10f H|3] 1.741

Hl(95% Confidence interval(95% CD' 1426
2.127)a I 1 8cIQl A%, 9 € S5 CCI
= EA5AS Hol=(Model2) Q59 X*Ol *JXJ%E
g o] 1.80781(95% CI: 1.47, 2.222)tt.
7] A Ao R gk S 9= Y g
AT AS A5 1EH9] =8 3.3918((95% CL:
2.384, 4.824), o 2212 AU wol: 1.926
H1(95% CI: 1.317, 2.816)9] YH|S Rt

Table 3. Odds ratios(ORs) for distant metastasis stage
at diagnosis and unknown diagnosis

OR for distant metastasis at diagnosis
Model1 Model24)
ORs (95%Cl) ORs (95%Cl)
Health insurance
10 ref. ref.
2Q 1218 (1.041-1.427) 1.282  (1.091-1.507)
3Q 1.315 (1.1-1.571) 1.405 (1.171-1.686)
4Q 1251  (1.021-1.532) 1.38  (1.122-1.698)
50 1741 (1.426-2.127) 1.807 (1.47-2.222)
Medical aid 1.449 (1.015-2.07) 1.09 (0.752-1.58)
OR for unknown at diagnosis
Model1 Model24)
ORs (95%Cl) ORs (95%Cl)

Health insurance
10 ref. ref.
2Q 1121 (0.894-1.404) 1.244  (0.971-1.542)
30 1.256 (0.976-1.615) 1.385  (1.07-1.793)
4Q 0.682 (0.623-1.193) 0.981 (0.705-1.366)
5Q 1.296 (0.953-1.762) 1.241  (0.904-1.704)
Medical aid 3.391 (2.384-4.824) 1.926 (1.317-2.816)

4) OR estimates were adjusted for age, employment, BMI, Seoul
metropolitan area residence, disability, year of diagnosis, drinking
habits, smoking habits and CCI
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