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Abstract

Health research is informed by the study of health science, trends, and predicted patient numbers, with
the aim of using these results to support government health organizations responsible for public health. It
encourages and assists decision-makers in determining whether to plan operations or handle health issues.
Joinpoint regression is a commonly used technique for evaluating this type of data. It looks at trends and
changes in health outcome data, like the number of patients, mortality rates, and morbidity rates. Additionally,
the National Cancer Institute has created a ready-made program to facilitate data analysis for researchers. It
is available without charge to researchers and interested parties. However, having ready-made tools to facilitate
analysis is a beneficial thing. But for researchers, choosing a data analysis method and interpreting the results
obtained from ready-made programs effectively and correctly requires an understanding of the principles,

concepts, and theories from which the results of the analysis are derived. This understanding leads to the

dissemination of accurate study results and helps prevent misunderstandings or misleading conclusions.
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feg19MATeiiinsUszyndld Joinpoint regression
TunmsineinsdsunlagifnsaivedsasiFadu
luansene 30-69 U 5em319U A.e. 2001-20107 Annanay
widlginideldvihnsfinwilaglinszidayadiuunniy
nauitaule dnsauenn APC vesusiazdiaiiosdune
nswdsunlasessanginisaiveslsauzidadm 1
amansaniulaininidediauednadnsidu 2 ¥

Variable Parallelism test of Trend 1
- slopes :
Test result P value Year APC
(APC)
Age, (Years)
30-49 and 50-69 Not different  0.2951 2001-2010 4*
Tumor size (cm)
=2 and >2 and =5 Different 0.0022
s2and >5 Different 0.0049
<2 and >5and >5 Differem 0.0491
Tumor grade
Well and moderately Not different 0505 2001-2008 14.7*
differentiated
Well and poorly Not different 0526 2001-2008 14.5*
differentiated
Moderately and poorly Not different 0.289 2001-2008 15.6*
differentiated
Estrogen receptor status
Negative and positive  Not different  0.069 2001-2010 8.2*
Progesterone receptor
status
Negative and positive  Not different 0.4284 2001-2010 8.1*

Proportion of positive
lymph nodes to lymph
node surgery (%)

<25 and >25

Not different 0.4667 2001-2008 3.8

(Trend) 1osaninidewuilumaiiffigadl 1 Joinpoint
AeofnTuiil ae1387 %ﬁLﬁuﬂﬁgﬂiﬁaﬁa Fauanslunnd 4
nsuUanan1siaswiteyainiseSuiedn A1 APC veansgy
well-differentiated and poorly differentiated tumor
orades Snsiiiududesay 14.5 lugrausn(2001-2008)
uaranassovay 23.2 Turdaun (2008-2010)

Trend 2 APC in 5 recent
) years

Confidence Year APC Confidence APC Confidence
interval** _interval** interval**

(2.7,5.4) 4* (2.7,5.4)
28* (1958, 7.4)
39.7* (19.7,52.1)

1.7 (3.4,205)
(9.8,19.8) 2008-2010 =115 (-31,135 08 (-10.1,13)
(7.9,21.5) 2008-2010 -23.2 (-47.1,54) -6.2 (-211,27)
(10.3, 21.3) 2008-2010 -16.6 (-36.8,10) -7 (-21.4,610)
(5.6, 10.9) 8.2* (5.6,10.9)
(5.1, 8.5) 8.1* (5.1,85)
(1.2,6.4) 2008-2010 -11.9 (-258,48) -44 (-116,35)

*APC and AAPC are significantly different from zero (P<0.05). **Percent, APC = Annual percent change, AAPC = Average annual percent change

= a ¢ . . . ) = ' a v = A o &
NINN 4 N1FUATILN Joinpoint regression LazNSUIgUNEUANRAYTRgAYNSUASULUAIND UANUAN YLV UBIDN

Pnnmaziulainidelavhnsfnulagdmszi
o ° oA = ° ' !
Poyaduunmunguitaula finsunause APC vasusiay
Fafioasurgnisiasunlasvesdnigiinisalvedlse
wziSudun namasasifiulainnideidiaueen
waanddu 2 ¥33(Trend) esantinddenuinlumafiafign
fi 1 Joinpoint AewinTuiil a.A.1387 Fuduliignitiady
fanandlunIng 5

1:1Josnpoint versus 2 : 1 Jownpoint

&
7.4

g

o

Age-Adursted Rato Per 100000
o

|

1380 1381 1382 183 1584 13485 1388 1587 1388 1388
year of dagnoss

= a Y wa <
2N 5 nTIMLERINITIUAULURIT0IDATIRUANITNELTY
Wi

(7)

wenanETnIfeiinsunaueaunisdmiunis
Uszanauslnenisuansnisunuailufimnsdwesng 7
JuesAusznovvetannis fwandlunind 6 fansmn
wnzlungu Well differentiated 9leiin

B,, =-187.43

B, =0.137

& =-0.259

T = 1387

y(x) =B+ By x+ 8, (x-T)*

y(x) = -187.43 + 0.137x - 0.259(x - 1387)"
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Variable Classification Parameter Estimated
parameter
Tumor grade
Intercept (group 1) —-187.428
Group 1: Well differentiated Intercept (group 2) —186.451
Group 2: Moderately differentiated Slope 1 (combination) 0.137
Slope 2-slope 1 —0.259
Intercept (group 1) —185.094
Group 1: Well differentiated Intercept (group 3) —-184.621
Group 3: Poorly differentiated Slope 1 (combination) 0.135
Slope 2-slope 1 -0.398
Intercept (group 2) —-197.651
Group 2: Moderately differentiated Intercept (group 3) —198.152
Group 3: Poorly d differentiated Slope 1 (combination) 0.145
Slope 2-slope 1 -0.327

*Significantly different from zero (P <0.05)

a W a £ P} a ' a v a L= (7)
NN 6 N15UTTUIUAIANFNUSEENTNITORDYVRINTIUTIULNBUALRaYSasazN1TiUas UL UawmaU

fognnsIenanwlunadwsinediugiendedin

(12) U av \’Ly o a o L3 I a
UNIE @Vl’]ﬂ’]i’JLﬂﬁ'lwWLL’t’JﬂLUwU’]EJ—WEUUJ

elsanseangy
psngueEvnatunn 9 53 fimsthiauos APC uag AAPC
Lﬁaa%maagﬂﬂmﬂ?iﬂmmm Lﬁaﬁmimﬂuﬂzjmmq 50-541
WAvEle WuI1an Joinpoint v 2 0 Ag U A.A. 2005

uazl A.A. 2009 wazlUs Segment 16 3 429 et 1999-2005,

2005-2009 Wag 2009-2015 Iy 8nsinsidedinnqelsn
nszannIuluIsn(1999-2005) anasseeay 1.4 foun
Tutsfl 2 (2005-2009) anasiesas 3.2 wazlutagaing
(2009-2015) anasdniseay 1 wagAl AAPC uansliiiiuin
paoAIaanl A.A. 1999-2015 dnsnsidedindaelsa
nszgnnguanasadeiesay 1.7 sod Muandunmi 7

‘Women Men

Age group, yrs | Period Change year | APC (95% CI) AAPC (95% CI) | Period Changeyear | APC (95%CI) AAPC (95% CI)
50-54 1999-2015 —1.7(—2.3,—-11) 1999-2015 —1.8(-2.3,-13)

1999-2005 | 2005 — 1.4(—2.1,—0.7) 1999-2005 | 2005 —1.4(—2.1,—0.8)

2005-2009 | 2009 —32(-52,—1.1) 2005-2009 | 2009 —3.2(—5.0,—1.3)

2009-2015 — 1.0(—1.8,—0.3) 2009-2015 — 1.2(—1.8, —0.5)
55-59 1999-2015 | None +12(—3.5,462) | +1.2(—35,462) |1999-2015 | None —15(—38,+1.0) | —15(—3.8,+10)
60-64 1999-2015 —0.8(—1.3,-0.3) |1999-2015 | None —51(—89,—12) |-51(-89,-1.2)

1999-2002 | 2002 +2.9 (+0.6, +5.1)

2002-2009 | 2009 —3.4(—4.1,-2.7)

2009-2015 +0.4(—0.3,+1.2)
65-69 1999-2015 | None —2.5(—7.7,+3.1) —2.5(=7.7,+3.1) 1999-2015 | None +0.5 (—5.5, +6.9) +0.5(—5.5, +6.9)
70-74 1999-2015 | None —4.8(—10.8,+1.6) | —4.8(—10.8, +1.6) | 1999-2015 | None —0.4 (—4.3, +3.6) —0.4(—4.3,+3.6)
75-79 1999-2015 | None —4.7 (5.7, —3.7) —4.7(=5.7,-3.7) 1999-2015 | None —4.2(—5.2,-3.1) —4.2(-5.2,-3.1)
0-84 1999-2015 —4.4(-5.9, -3.0) 1999-2015 —2.4(-6.5,+1,8)

1999-2004 | 2004 +0.4 (—4.0, +5.0) 1999-2007 | 2007 +0.1(—3.4,3.6)

2004-2015 —6.5(—7.9,-5.2) 2007-2011 | 2011 —13.0(—257,+1.8)

2011-2015 +4.0(—57,+14.7)

85+ 1999-2015 | None —34(—42,-27) |1999-2015 | None —2.90(—3.8,-2.0)

Ad 7 wwaldusasinisidedinanlsanseannsulutvd ezt rau’?

Indregeiildiuuansilfifiuiinisiaszs
Toyareds Joinpoint regression ﬁaaiﬁﬁa%’alﬁ%’ayjaﬁ
Fauunndstuieafunsinsunltivomadnsdiaule
anansatelidnisemsuinsiudsunlameuunliuin

Antunganatle wazanunsaasuielainluuiazdives

nswasuulasiiistuiudimsifiutuveanastesasila
Yena N8 i@nnsaasutenmsanvesnisiudsuntas
VrunnaensyesanTiinnsanelddinnsasunlas
\isundeanaaduwinle eghslsAmutnidefifianuauls
Tunsiwsevideyade Joinpoint regression A5EINSAN
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Twaziduavesisnsvluidemssz Twesnisldnueeng
soumpULieanANLAANAIAlUN TSI

5) daeszaslunsly Joinpoint regression

5.1 Iumaﬁaﬁqmﬁm%'umﬁlmwﬁ Joinpoint regression
Talslanmaiiuszneusesn Joinpoint 1nfign andildnam
Tluidensindenlunaiinfian asiuliindefiess Yol
mslianuddusznmmisde elunauszneusegn
Joinpoint S1aunniuaylAnsaw Ao sluauns

wntu Feildilenadiasiiausingnisaifisonda
Over-fitting AedeRnnannislunisadslunansadad
TndiAssfugadoyaunniiuludenalilunadlfund
Usslorillumsdrsdedmiugndoyadeiuihdulslansn

1898 slugndayaduld™ duuinTeaisiinnsfinnsan
Fonluwasduunuizanlaenisanauladianuuiugiu

PN9ADR 08 19AILARIIUATNT 8

Standard Parameter
Cohort Parameter Parameter  Sandard 7 .ue  Probability  MSE
1SE30 Constant 1 4,683081 0,011339 412,092596 0,000000
ISE30 Slope 1 -0.014032 0.004141 -3,388868 0.002526
ISE30 Slope 2- Slope 1 0.020296 0005071 4,002180 0.000560
ISE30 Slope 3- Slope 2 -0.014833 0,013417 -1,105525 0.280363 0,00008
ISE30 Slope 4- Slope 3 0.013246 0,013417 0,987249 0.333793 ?
1SE30 Slope 5- Slope 4 0.012979 0.013417 0,967395 0.343410
ISE30 Slope 6- Slope 5 -0.015035 0,013116 -1,146305 0.263456
ISE30 Slope 7- Slope 6 -0,013491 0,001913 -7,050813 0.000000
Test Statistics
Number of Number of Degrees of
Sohors o Joinpoint Parameter Freedom - -
ISE 30 #1 0 Joinpoint 2 41 0,0317903 -7.0348560
ISE 30 #2 1 Joinpoint + 39 00165874 -7.5104305
ISE 30 #3 2 Joinpoint(s) 6 37 0.0077217 -8,1001004
ISE 30 #1 3 Joinpoint(s) 8 35 0.0056628 -8,2352841
ISE 30 #3 4 Joinpoint(s) 10 33 0.0036137 -8,5095150
ISE 30 #6 5 Joinpoint(s) 12 31 0,0029564 -8,5353500
ISE 30 #7 6 Joinpoint(s) 14 29 0.0024110 -8,.5643233 =
ISE 30 #8 7 Joinpoint(s) 16 27 0.0022394 -8,4632364
ISE 30 ) 8 Joinpoint(s) 18 25 0.0020562 -8,3736408
ISE 30 #10 9 Joinpoint(s) 20 23 0.0018726 -8,2922279
The selected final model has 6 joinpoint.

A9 8 NAANSUBINITIATIZIFLU Joinpoint Regression®

anamaziildnarmn 10 luaadaeriu s
Uszneuluselanaafisl Joinpoint faus 0-9 90 Wefiansan
91nen SSE axiiudnlaneail 10 azilen SSE Heefian tude
Tuwnaifialndifssiugadeyansiunniignaeandeaty
Srnushmns e sTsnnianudeiu luvagiiedtude
fsane BIC azwui Luaadidien BIC tioefigndie luaadl 7
Fausznaulusne 6 Joinpoint uae 7 Slope 13 Segment usfh
Tainadl 10 axdiAn SSE Hoeiian uwidsnnitoulvvesni
Fesflziin Over-fitting Wnidedeinsandeniumadia
flgnannisfiansand BIC fidosiian dufulueadl 7 3

Julueanignidentuasail *

5.2 Joinpoint regression lianansalslaiuynyados

v
U v a v

AanuiTatuiugulunsidenldaiifudasditudnide

Ao v

Fudusndiefenudnvalvestoyaniiinaenndasiude
anaadosuvosadisniu 9 vield dwdu Joinpoint
regression IWuReiu lnetadinwes Joinpoint regression
fio mnyadeyaithundinszilimnuuandnetuseienn
MIANUYBIVUIANGANS 1 SnsguRnisalunns1aiugin
Tuusiaz? wanisiiaszidilsazAeudislsiiafios > dul
wisnnnUssnsiivwiadn vise gadeya vienanfe
Srundfithaniinseiivunalidfiame n1swasuudas
fyuussisunavieianmswesuuiliu Bnsionadume
TumsUszanamsszezermeuingssislunisUszanauns
svozdu® fudu Joinpoint regression J9LNEAIUTUNIT
Tnseideyaszeve1y®’
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