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(ABSTRACT)

This study aims to statistically analyze the primary treatment rate by year
after cancer diagnosis, in line with the shifting paradigm of critical illness
management due to the advent of a super—aged society. This analysis
provides practical evidence for insurance product development and medical
resource allocation,

For this study, we utilized the National Health Insurance Service's Sample
Cohort 2.2 database, selecting 57,048 individuals diagnosed with cancer for
the first time between 2007 and 2018, We applied the Kaplan—Meier
cumulative marginal estimation method, a nonparametric survival analysis
technique, to analyze the duration of primary treatment, including surgery,
chemotherapy, and radiotherapy, after cancer diagnosis, We also performed
the log—rank test to examine differences in primary treatment outcomes
across gender, age, and cancer type groups,

The empirical analysis revealed that the primary treatment rate reached
74.5% in the first year after cancer diagnosis, but declined sharply to 26, 0%
in the second year, converging to less than 10% after seven years, Group
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analysis revealed that women and those in their 40s and 50s maintained
significantly longer primary treatment durations than other age groups,
Notably, differences in primary treatment rates were observed by cancer
type. The breast and genital cancer group had the longest average primary
treatment duration at 2,09 years, while the head and neck cancer group had
the shortest average primary treatment duration at 0.6 years,

These findings suggest the need for a tiered coverage system that
differentiates benefits based on treatment duration and survival time,
moving beyond lump—sum payments based on diagnosis costs, when
designing future cancer insurance products, Furthermore, transitioning from
the existing disease classification system to a new coverage model based on
survival time is expected to provide policyholders with effective coverage
and serve as a foundation for insurers to enhance their risk management

and enhance product competitiveness,

Key Words © NHIS Sample Cohort DB, Cancer Survival Rate, Kaplan—Meier Analysis,
Log—rank Test, Insurance Product Development, Treatment Maintenance
Rate, Coverage Differentiation
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E DI (A HF HH 80 o]} 301 ofshrt thE Aol wlsf 2
FRAREC] &3 BolAl= FolE Holal sl 80T ©]

kel

ke

o dFer, 30Y ofste & o AU dFoR FRARE| W
o
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Survival probability

Age_group

(Gt 8)2 =z dAEAe] Ao w2
QA 27|17 407} 149902 PR A,

8ol _ﬁéﬁg

sociojsl HR socd == 7oci

Age_gr
RI® s B ey

Log-rai
p < 0.000+

80CHO| &

o 3

i

6
Treatment Duration

.|

Number at risk

3 6
Treatment Duration

(O3 4) 2= ATITAS HHE FAT0 ME FLRX=2

Wt FaxR7|7ro|t}
oz 507} 1,459, 60Th7}

HE F

140 <=oltt, Hido] 8odf ool Bt FRA=7|Zbo] 0,952 T &
onf, thFoz 30t ofshrh 1L1Td o2 Fat Fa2|=&7[Tto] ZHA| HrERiTh

(E 8) 3% YNTNC| Y WF FLX|=II2t
RXOX ZHLz
LBl ChRK(E) A -

o LT
30tj o] 3] 5,708 1,17 1.46
409 8,581 1.49 1.68
50t) 12,485 1.45 1.20
60t 12,835 1.40 1,18
70t) 12,010 1.27 1,13
80t o] AF 5,429 0.90 0.95

% L FaARE o] M8} o]0 gt log-rank ARATOI, Az
PS5 oled A 7k mE p-ghe 0.05 ofsk2 Az QHniake] A
Qg o] Fol7} Y= AT e,



B/ oF Aude B4 B AThE ¥ Faxag Ho| B4

Shi

H 9) log-rank AN p-7t ¢

30LCHO|5} AQLH 50CH 60CH 7004 80CHO| &

304 o]5} - 0.0000 0.0000 0.0000 0.0000 0.0000

40t) 0.0000 - 0.0371 0.0000 0.0000 0.0000

50T 0.0000 0.0371 - 0.0013 0.0000 0.0000

60Tl 0.0000 0.0000 0.0013 - 0.0000 0.0000

70t} 0.0000 0.0000 0.0000 0.0000 - 0.0000
8o ol At 0.0000 0.0000 0.0000 0.0000 0.0000 -

3) A FE UTIERIC] S FIKAZO| G2 FoXBS 2A
(£ 1007} (a9 5= FA Fx GAARY] A EHo w2 Kaplan—Meier
Z

o ABARA Y] FRHRE 2L b Ho} Tgholeh
(1003 (17 5)0] FAo] A% ATYE ¥ FRARLS B Arhd

%ol uteh BE ATjolA] ulZs FaNRS 4aE Rtk Th 201,

30¢), 80t)7} 19%h 7] FaxE o] thi daivhe] s WA vepdeh

(B 10y 24 2% AT A ANATY ME FX2E K-M T S(t)

FEE 30CHO[ot 4004 50CH 60ty 7004 80CHO| &
1 0.6774 0.7421 0.8005 0.8071 0.8019 0.7126
(0.0109) (0.0083) | (0.0052) | (0.0045) | (0.0047) (0.0089)

9 0.2343 0.2615 0.3441 0.3701 0.3314 0.2392
(0.0098) (0.0083) | (0.0062) | (0.0055) | (0,0056) (0.0084)

3 0.1178 0.1316 0.1746 0.1926 0.1032 0.0745
(0.0081) (0.0068) | (0.0052) | (0.0048) | (0.0041) (0.0062)

4 0.0747 0.0668 0.0909 0.1029 0.0946 0.0516
(0.0069) (0.0053) | (0.0041) | (0.0039) | (0.0030) (0.0038)

5 0.0418 0.0427 0.0525 0.0592 0.0626 0.0479
(0.0056) (0.0045) | (0.0034) | (0.0031) | (0.0034) (0.0054)

6 0.0297 0.0276 0.0268 0.0317 0.0441 0.0334
(0.0049) (0.0038) | (0.0026) | (0.0025) | (0.0030) (0.0048)

7 0.0202 0.0173 0.0159 0.0190 0.0278 0.0240
(0.0042) (0.0032) | (0.0021) | (0.0020) | (0.0026) (0.0044)
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AnAE 30LHo|5t AQLH 50CH 60CH 70CH 80CHO|A
3 0.0261 0.0071 0.0106 0.0201 0,0172 0.0164
(0.0036) (0.0022) | (0.0018) | (0.0023) | (0.0017) (0.0038)

9 0.0094 0.0059 0.0086 0.0083 0.0138 0.0109
(0.0033) (0.0021) | (0.0017) | (0.0014) | (0,0021) (0.0036)

10 0.0078 0.0000 0.0059 0.0052 0.0101 0.0109
(0.0031) (0.0000) | (0.0016) | (0.0012) | (0.0019) (0.0036)

1 0.0078 0.0000 0.0051 0.0032 0.0071 0.0055
(0.0031) (0.0000) | (0.0016) | (0.0010) | (0.0020) (0.0043)

19 0.0109 0.0000 0.0025 0.0026 0.0000 0.0055
(0.0033) (0.0000) | (0.0020) | (0.0009) | (0.0000) (0,0043)

1.0

ol
w

ol
o

Survival probability
e
F -

b
o

of-rank-pl< 0.0001

=

Male age group
— 505
— 60s

— =30
40s

— T0s
— =80

0.0

(O3 5) 59 2=z &

2

4

6

Treatment Duration

0 ME F

EAEEGEE

12

QX=E

(F1)LS IA 2z GAERY Ao 2 Ho o X7 7|7to|t) &
Rx]fJ]Z_}-f} 0dh 14des A A7 eos sodel f0dt
L3002 20 Uehyth shed] 300 olael 80 o] 104 B =
QA R7HE 7 BA et
(B 11) UM EE QEICIRIO Gl W WF mQXE7(ZH
ET LI
orairy HAIRK(E) FANSIIAE)
e ESo
SOEHOIa' 1.857 1.04 1.24
4OEH 2,834 1.14 1.17
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dE 8 Faxag Ao #4

XOX ZHLz
— I F23(2712H3)
[SYe) o o m TAIH
OE J—'-_I'__I_XI-
50t 5,969 1.34 1.27
60t) 7,672 1,40 1.34
70Ty 7,134 1.34 1.34
80t o] A 2,623 1.04 1.34

1) O EiR UTICIRIC| Gty TS0 TE FRXES B4
(T 129} (1Y 6L o4 Hz YR
SRR FaARE S
(E 129 (A% 6 9] oi4o] A AThdEY 2o ReS vy Ards
o et sorj o4kt s0t) o}z ThE el vls) Mz AT F e

gk S(t)

P
=al
S
e
0z
ﬂ
Pl
118
A
rn
PV
It
ro
o
g
oN
i
re
|.|-|
=2
i
M
kO
ﬂ
HU
Mo
D
<
b

PZjntE = 30CHO|5t 40rH 50CH 60CH 70CH 80CHO| 4
1 0.7050 0.8016 0.8111 0.7802 0.7426 0.6303
(0.0074) (0.0053) | (0.0049) | (0.0058) | (0.0063) (0.0091)

9 0.2584 0.3511 0.3596 0.3537 0.2810 0.1580
(0,0071) (0.0063) | (0.0055) | (0,0067) | (0.0064) (0.0069)

3 0.1610 0.2724 0.2426 0.2162 0.142 0.0586
(0.0063) (0.0061) | (0.0056) | (0.0061) | (0.0053) (0.0052)

4 0.1225 0.2307 0.1893 0.1457 0.0822 0.0280
(0.0058) (0.0059) | (0.0053) | (0.0055) | (0.0045) (0.0043)

5 0.1002 0.2090 0.1602 0.1149 0.0571 0.0196
(0.0054) (0.0059) | (0.0051) | (0.0051) | (0.0040) (0.0042)

6 0.0694 0.1358 0.1032 0.0647 0.0288 0.0109
(0.0049) (0.0055) | (0.0046) | (0.0044) | (0.0031) (0.0040)

7 0.0432 0.0802 0.0553 0.0329 0.0183 0.0044
(0.0042) (0.0049) | (0.0039) | (0.0037) | (0.0027) (0.0029)

8 0.0326 0.0677 0.0381 0.0246 0.0129 0.0000
(0.0039) (0.0048) | (0.0037) | (0.0034) | (0.0025) (0.0000)
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X H144%F 25-10

e 30cHO[st AQLH 50CH 60LH 70CH 80CHO| 2
0.0226 0.0578 0.0250 0.0181 0.0094 0.0000
9
(0,0037) (0.0048) | (0,00384) | (0.0032) | (0,0024) (0.0000)
0.0202 0.0463 0.0021 0.0072 0.0071 0.0000
10
(0.0037) (0.0049) | (0.0083) | (0.0026) | (0,0023) (0.0000)
0.0186 0.0333 0.0173 0.0072 0.0043 0.0000
11
(0.0037) (0.0054) | (0.0083) | (0,0026) | (0,0021) (0.0000)
0.0148 0.0185 0.0099 0.0036 0.0000 0.0000
12
(0,0045) (0.0063) | (0,0037) | (0,0029) | (0,0000) (0.0000)
1.0 Female age group
T — e — o
0.8 4
EO.B-
go.r
@ Log-rank p & 0.0001
]
00—, , ! , —% ,
1] 2 4 6 8 10
Treatment Duration
Qg 6) 0y 2= LTITHXe HHE ZaAL0 2 FLXEE
132 o4 Az dulnate) duhe] 2 B Fax @zl B
FQAF7|7HE 4007} 1.66W 02 7 A3, oo & 507} 1,556, 60t
LAl o= A7 yepgdy, ghdof 70th7F 80 o] Bat F8A 77|t

0.77d02 7 o 70thrt 1,179, 30t o|3lr) 1,24 £O 2 eI
(B 13) 044 == ATIEXIS] HBUE B FLX|=7(7t
FRX|27|7HH)

4 AFRH(OH T

AL CHARH(E) e e

30t o] 3h 3,851 1.24 1.54

40ty 5,747 1.66 1.85

50TH 6,516 1.55 1.64

60tH 5,163 1.41 1.45
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70ty 4,876 1,17 1.20
80ty o] AF 2,816 0.77 0.75

(2) o F5al T2 2 QTR ATdES FaXEg BA

o B Y ROIGAS LA tel, BA S @
81 KCD 49| o4 AWSHC00-Comol TSR 9, Sl gk Ao

re
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oo} o] ERE UF HEL (E 149} 2t

Oof

(B 14) & ZFE UY=0 digst= KCD S=&F

KCDEERY KCDZE Hld

o2, L7 W o= C00-C14
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KCDEEF3 KCDZE H|
of A AY A 7] C51-C58 mpAAE
/A7 C60-C63 nAAE
az C64-C68
W, x 9 FEAFAGY 7E F91| C69-CT2
P 2 71 e Y Eu A C73-C75
2 slsl o] ApA] W AFAEE
= 0o HO, ] ]’o = oUﬂEo C76-C80
Hojo) ofy AE
gz 28 2 #d 23 C81-C96
SR EEA) o2 99 ofA A57h wi§- Aof “EgEt, ofabd &
AR T lpmzmnes) ot agnes
A A} 2] Al Y = D00-D09 ‘el wlsig
% AAE D10-D36 ‘el s
; D45,D46,D471,D472, D473, D475
PEFA EY B v ABE | D37-D48 T e ‘H‘:* '
=5 o g

T} BEISE 420 12 2 AR BHEE oa npay Haj o
8, 27] 85 AAE ce 22 J1E ueh 24ste] B42 s

AR, SHFHC50) T} - o] AJAI7|SH(C51-Ch8, C60~C63)S ALRA)F Al
A% Aol AFHElo] AH BHo) ofF7lol] T FEL shte] upaz o
F T (Msking OE FE5te] HASIIL

S7), S5 ofa] 919] oM AR(CONS B 71 vl Hol(F 37)
74 Qg Aol SREIA] ghol, HWIKE- olxby B AMET R9lo] opA

AA=(C76-C80) 2 F3tat STt

AR, YEFA Y Ex vl AYE(D3T-D48) FolAE YA
ool dfddl= T (D45, D46, D471, DAT2, D473, DAT5)VHS AWHske] @

2 28A 7|e AT 1FeRE HE Bl
Ao AX E (F 158} o] 137)¢] KCD 57 k28 2

olof Ze %
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KCDEEFY Z=B KCDEEFY KCDZE
A<, 77+ 9 Q1% | Lip Oral Pharynx | &, 77 % Q% C00-C14
ke U Digestive Eake ey C15—-C26
57l % e 57l A
= 5 Respiratory = S C30-C39
7 W7
R Bone EERECLE C40-Ca1
] 5 Skin I B C43-C44
3 9 Axz Soft_Tissue 9 9 AxZ C45-C49
{2 Urinary =2 C64-C68
RS KRS
FFABA T CNS_Eye AR AF Y C69-CT72
7lep 23] 7ep 9]
ﬁ%;ﬁ%ig] B Endocrine ﬁ%;ﬁ‘i'—gﬁ/‘;] = C73-C75
3L & 3l Ay & 3!
ER }_EZ}EJ wd Lymphatic Blood e }_f;i!‘%i ud C81-C96
=53, o4 =Y, oA
W AR 9l W ALY 9
oAl AIME ul 111 Defined obg AME ¢ C76-C80,C97
SHEETA) o= SHEELA) o7
F919 A= oo A&
AT (F Y , np A7) (GH 9 C50,C051-C58,
2y 2 7] 0 Masking A A7) k) C60-C63
Jdz 9 2 Lymphoid hema ot gz O ZHA D45,D46,D471,D47
7 A her 7 A= 9.DA73,DAT5

lo

Kaplan—Meier S =
AE 7t g+ ¥ (pairwise) log—rank A 35T} 1“11 At (event) %
Orolg T& AR HYsidlon, E4 F& AF7HA gRol§o] A&
H A= = censoring) &= A 2|8},

w4 Aa}, GE 16) T} 2ol th=9] o AollA] SlmolE A&7 |7 2T} 5
Ao g [ol5HA ztolg K om(p € 0.05), UF AF Ttoll= gt 2ozt
Zhe] %] gkt o mol g s o] fAMIo] 1L}, o] 2fjt p-value FH-S
7F om0l g o] TS FAlO| Holg= 72 AR R SEE ],
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(& 16) Y& log-rank ASAL pzt HEA
Li .| Lymphoid
= . |CNS_|~. .. . l_ P- Lymphatic ympnoid_ . .| Soft_ |-
T Bone | Masking Eve Digestive | Endocrine Defined Oral_ Blood hema_ | Respiratory | Skin S Urinary
¥ Pharynx | — other
Bone - 0 0.114 0 0 0.019 | 0,001 0 0 0 0.003| 0,001
Masking 0 - 0 0 0 0 0 0 0 0 0 0
CNS_Eye |0.114 0 - 0 0 0 0 0 0 0
Digestive 0 0 0 - 0 0 0 0 0 0
Endocrine 0 0 0 0 - 0.030 0 0 0 0
I11_Defined | 0,019 0 0 0.023 - 0 0 0 0.001
Lip Oral
0.001 0 0 0 0 0 - 0 0 0 0 0 0
Pharynx
Lymphati
ymphate_| -, 0 0 0 0 0 0 - 0.143 0 0 0 0
Blood
Lymphoid
e 0 0 0 0 0 0 0.143 - 0 0 |0.060]| 0,001
hema other
Respiratory 0 0 0 0 0 - 0.001(10.,224 | 0,001
Skin 0.004 0 0 0 0 0.001 - |o0.001 0
Soft_Tissue| 0,001 0 0 0 0.060 0.224 0.001| -
Urinary 0 0 0 0 0.001 0.001 0 -
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&
p-valuel 0,758 UiehLt, o]ol§ & afabo] AR BHalg 4 9
o ol AR o R oRolg FErt WAL Y] X Bel F4 dFRol
shtel 2go FY 4 USg AN,

= 9 WEATA(CL0-C4) T FFAIGAIU(C69-CT2) I mlao| A=
p-valueZ} 0.1139%2 WEh FA 2 02 Fofeh Zo|7} FQA=A] gfgten, of
L T oFo| 3Aeo|HA A7|AH el olFo]fo] fHlEL LEE EAS I
93t 9leg uhgd Amw oﬂ**w

Q< - 77 - Q1F9HC00-C14) L tFEo] T} ¢FEuto] vl oA p-value
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Skin

Digestrie i Defined

Raspiratory

Lip_Oval_Pharyrx
CNS E-! -BW

Lymphatic ’ooa

Lymphoid Pm:m!‘m.r, other Masking

(3% 7) A=Y |og-rank HAZSZI} A|Zte}

o|F UIEHZ FHE AT X), & U EYA LezofA 2t =
T+ KCD $#F 719 dF& ouist, & 4 7 log-rank 378 23} 9
"ol A&7t FAH SR Fgt Zpo) 7t YA 92 A $-(p-value >
0.05), + ==& A(edge) o= ATt (TLH > 5H log-rank A5
A AlZbste @S Lot

1A, ool A& o] AR dFEES UIEHIA A AdL

A 23 Pekgen, olwolg el Aol e BE 23t 2o
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lo

(B 17) log-rank ZAY0| Qg & Z2E JE5t
18 KCD =273 =Y KCDZE =N ES
= 9 #EdA= Bone C40-C41 232
groupl |, e % Sl CNS_Eye C69-CT72 941
Aol FE 29
2 35}7) Digestive C15-C26 21,441
357 9 FHY 7| Respiratory Cc30-C39 5,926
group? - -
1 42 odxz Soft Tissue C45-C49 433
Q= Urinary C64—-C68 2,649
A4 9 71E R A Endocrine C73-C175 8,070
group3 }bﬁﬂtg%—'té ;g;ﬂ O%Lé 111 Defined C76—C80 1,248
I B Skin C43-C44 1,360
gz U xdA 7]Et Lymphoid _hema_ | D45,D46,D471,D 654
group4 A= other 472,D473,D475
Hxz zd 49 I %A | Lymphatic_Blood C81—-C96 2,043
groupd U]—ilz(f]rg) = Masking c_, C97 10,277
group6 A<, 7 W 9% Lip_Oral Pharynx C00-C14 1,770

Al pairwise log—rank 7 Aie} HEY A A48}t A5 Fsto], ¢
"2o|§ A&7 SAA fAME 7IEeR dES AFTHeE (& 1D

o

2
&

2ol 67 1O ARFIY

Group 1= HX W 28A FFor FAEeH, Y=L - 2EA 7]E 44
B9 9. 23 9 B 24 Qo] TN, AF 15 Az 7717 2
7 Al gzolgo] SYAe Boleh BAL WS Yol

Group 2= & % HEASUT FFABAGCE Ao, Ade
2 SR 712 Ql omolgo] pHtEE YEve®E ERE UG

Group 32 437|¢¢}, 57 9 U7 |8e, Su B A2, 2=
0@ gE ageR k- 19 Ak 5 R 1kl g Aetol

Group 4+ 7HAMAS, TR, EWEst . o|xk4y] ofA AMER FAEHS S
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Group 5v= npAF) AeE fHer 9 AgATIde

A 227 E7Hse Hole 54 whe £4

Group 6 & - 77 - AFUOE TE IFS A9, tE 45
I vlae]] o)Folg A& Pl & =

oj9} T2 TIFW-2 FY Ry BRI obd, AA QR §AT &
Aol 719k HlolE FEF(data-driven) E-FEH= HoA 227} Qlrh,

(E 1893} (OId 12 Hx dXFA; & FFEo| 12 Kaplan—Meier?]
AAF=AH| = 5g %S Uepd #o} Tefzolr

FHY agos, A

12

H 18) %z YTITXQ 2 s

e group] group?2 group3 group4 groupb group6
. 0.4987 0.7849 0.8321 0.7427 0.7658 0.3927
(0.0146) | (0.0024) | (0.0036) | (0.0084) | (0.0042) | (0.0116)

) 0.1910 0.3086 0.1691 0.3852 0.5199 0.1384
(0.0115) | (0.0026) | (0.0036) | (0.0094) | (0.0049) | (0.0082)

5 0.0920 0.1449 0.0656 0.2524 0.4249 0.0557
(0.0089) | (0.0022) | (0.0285) | (0.0088) | (0.0050) | (0.0058)

A 0.0436 0.0701 0.0285 0.1746 0.3622 0.0286
(0.0067) | (0.0017) | (0.0020) | (0.0080) | (0.0050) | (0.0044)

. 0.0197 0.0373 0.0170 0.1214 0.3206 0.0191
(0.0049) | (0,0013) | (0.0017) | (0.0073) | (0.0051) | (0,0037)

6 0.0113 0.0189 0.0100 0.0969 0.2060 0.0157
(0.0038) | (0.0010) | (0.0013) | (0.0069) | (0.0049) | (0.0034)

, 0.0056 0.0095 0.0062 0.0826 0.1190 0.0079
(0.0028) | (0.0007) | (0.0011) | (0.0066) | (0.0044) | (0.0025)

0.0028 0.0052 0.0025 0.0674 0.0921 0.0039

8 (0.0020) | (0.0006) | (0.0008) | (0.0063) | (0.0042) | (0.0019)
o 0.0014 0.0029 0.0017 0.0607 0.0695 0.0030
(0.0014) | (0.0005) | (0.0007) | (0.0061) | (0.0041) | (0.0016)

0 0.0000 0.0014 0.0008 0.0498 0.0562 0.0015
(0.0000) | (0.0003) | (0.0005) | (0.0063) | (0.0041) | (0.0013)

" 0.0000 0.0007 0.0000 0.0498 0.0409 0.0000
(0.0000) | (0.0003) | (0.0000) | (0.0063) | (0.0043) | (0.0000)

9 0.0000 0.0003 0.0000 0.0407 0.0278 0.0000
(0.0000) | (0.0003) | (0.0000) | (0.0077) | (0.0051) | (0.0000)
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