[ Downloaded from irjetums.ac.ir on 2026-07-09 ]

[ DOI: 10.18502/ijre.v21i4.21231 ]

YYV-YY0 Oloies 18 o lad YY) 0 95 NEvE Ol Eb|ﬁ' 63.9}:’.“'".1‘,‘ RS Uqu

FEA o9 gl gmom aass dlox m

. . . 3y ol
https://irje.tums.ac.ir/ P ol

gy Wl

RSB 90599 6w 35895 b (4 1 30 Oliwg 9 (b g T 50 9 5999 W9y Julxd
"5 (61 0 S (g3 bl ! g NE Jguw s
Ol eolisle 7 colisle 87 Sy o ghe ol ¢ g gl Dlidiond aaS” - )
Bl ol S coliile S S ke o815 ¢ K3 (55 g Ao 35 6055 o) els =Y

Ol ) colile 87 colisle S (S oo o315 adln (5558 0aSin 35 005 55b0 5 S0k Dlighos S 0 Y

DOI: 10.18502/ijre.v21i4.21231

[XWZ2 Ao X!
Il et glaaas 53 S ol Sl 0 e Ol 53 L0l ;1 5wl 3l S Sl Ol i Blaal 5 aadie wdlbyo )b
\ARATRTZANE

l_;ub_;l)b@t_mjﬁqlbj_wSJAJ))J;JLA)LSLAJJ}JJ?Wg_a.,\AL:d.ijLzAu_i‘w\wl:gfjjjj)béjgw
A.L::VL?L}'(APC)&}@)@)J)QLMM{)&}JJ'abu:\..r\
GAYVY sladle b olal 5o Vb a4 e 20 Ols e ol (GBD-2021) g lew e LL andllas glaesls 1,8 54,

ool &b
VE-FN Y4

Lyl y odonn o
J«ol—d u:djj )‘APC thu L;.J" R 6.\.\44& ‘dl“"'cﬂ A_S"L"J‘ ajjé-\) ULA@ A-;\NJ ajjg/\ BE laosls L eslazal VEv )‘]4'6‘3‘)9(5‘-\%
A eslizad (JOINPOINt) Jlasl alas & g S5 51 ot ol g Sl i Jebond 5l 5 033 45 0 buly o g Jos!

m.moradinazar@gmail.com
byly ovsem ¢ (SLIS

v an Cod a8 ey & Vrrees J,A);h/‘\‘\«“ffj\“/w Vb Jlo s aw sddslulial 555 Ol e ilaadly

L YYAN L;LAJ\—M BEESEL }_-‘\ C}‘ .3 9= w Sf EBEE o JJ\ sls &bﬁ‘ -Lﬁjé\i/qq E) Veo0/41 v.:.?}: @ YV buS 554 ‘6)5)l‘,l“56)5)l‘.¢’~,," . )5)4
Db e Jalse Ol o dilaxals 555 55 (6268 s S0l sl a8 45 sls Gl Ao A sdalie \YAO Sy pele oBails wwdls  (g,ld
b e 05 Gy (el oS e blons 1S o3 23l I3 Ao W) 0SS e sl Olnl oliloS colils,S

WSl b (guls o5
‘):J_iJngLAQ)}A‘}S)Jw_MJJﬂ\j.w‘f}@ja)jb—y&bMﬁju@dgffjjjﬂﬁ\}ﬂi‘_;ﬁf% 5 0,90 = o Judod (Sie g

PPV SUVTIPRCIV WS SUP I NGV WUCOURY:: N KL PPl PP o IR p SV TOE X VP S VW LR LIS PN s o e vl aos

Aas ZalS ) goley b IS e el Oleast
3 e gbcd i (Jepll (7)) cul bbyans

23

5 4yt Sloydgiy (2l dlex 5 Slay sladins; dodie
5ol S e azg LB 2als 4 o o Sleyd (5,90 Ol 5 Ol Elsil n Fmls 5l (o Sliwg y Gl
6,58 13 (F) el 00 bayeiS inl 4o (6 bows o) 2 &l Gl eegd iy Oy 5l Gy g Sl Gl 5o
5 wanteid Oledd A Sguste (g wd dawgs Jl> 0 hel Jelse 51 (S0 sibom l 09d o0 wgme Ol
TN PO O RIAN PRI EPR VPSS | P S DN ok AVl g 009 oo ) lbyw 5 (AL S pe
Sl 4 o SN Sew j0 Olyass g Shmex I1ess ol o1 51 Olez ol 5o 58 550 Y-
Sliwg Gy S e g 355 5o wskasl il 5 glice Oy jox Ol YL (VL)) aamsee Saws

(O) Sloods a5 09l oo codlive allbarwgl slo,eiS o Sliwgy
oS it Slimg ol ooyl aibie o 4 03 S gua i ity (BT 008 uSate Bures
Db oo Sl Gloye Gl jo A g, sl ol e 6L Gl )y eslail g pantis Sleos


https://irje.tums.ac.ir/index.php?slc_lang=fa&sid=1
mailto:m.moradinazar@gmail.com
https://doi.org/10.18502/ijre.v21i4.21231
http://dx.doi.org/10.18502/ijre.v21i4.21231
https://irje.tums.ac.ir/article-1-7528-en.html

[ Downloaded from irjetums.ac.ir on 2026-07-09 ]

[ DOI: 10.18502/ijre.v21i4.21231 ]

Q‘)Lio.‘bj o™9 LSA)'LC 4 \RAS

g5 o3l el ) g slo el slacasgaze (g,
bk s hEn cbiwesr ol B
(VF) 5S o ool 3 1, diadim (s e (slogsyl 2l
Folize glasSll alizs glo o5 ;0 APC (sle Jolos
008 8L L (aleyesS o amas e ol
Sozgl 5l o deamie OYL! 5 ssi> 0,5) PSA
el Gz glad jsmeS (Yerr ans )5 loyso
3OV 00) Wleols lis 1) S he g 590yl o gxe
oz 5l Lawgie woljo b sloyeiS 5 (65l yo ¢ hilie
Olizeed sloygo Sl cibaygls 5 ol sloy5iS 55
SealS 1 lpl o i Oldlas (VYY) cawl gosr0
loygs Sl adgl Gl 5 Joae gl a5 5o s
O VA whos,S 555 1, 5 e aalS b ol o

&l APC siloJao 5l sogame Slalllas o]yl 5o
AT &les,S colaiwl Sliwgy Gloyw Koy gy
597 Sy gy, IS chrogi 4 i ssz e Dlalllas
(29550 50,98 (pm D1 SSE g wilasSlo Sy
o Olpesd a4 4z L (V) Conl oads ploil O 054
s dw (b juS il g eleizl (ST g0
Jelos 4 APC Juo (65,54 b adlllas ol oy
Oy Sy g son p adlie 4w (nl Jiws SIS
1y obo Sl Slasd Gloiy GlasXI b el Sl
oS slooygs 5 s slaog Sea S aas
STl gl 1S gl 9wl alubs
Bl dop parass 5 wdas LS 6Kty
SRR

ST TP

adlland 90 Cuxo

sl Olnl 5o VL 5 Jle FO ploye (65, » aslllae ()l
logey (g 09,5 Sk ;3 (o) 3j90 Comed 9 A
A gamatwd (YL g Jlo Ae 9 OF-0- FA-FO)
Ui 50 O Fe e BTV laJlo) aallas oo o3y
bl Sloj slowis; U ol meads allugy o)

WYl xSl dlee (gl p gl Sl (g i cBaly

s Sy5iS 5l omly plizes o 59y ol 425
5 sSanl asle Lla il b ailaie oyl (F) cud
Py 5 Soryd slaogli ( Lilagy lacsle g
5 Cof lopiern 0 s g 5L gleasky
h % olgear olpl (V) axlse by (5155
soll 3l gleass o ibwygls oS sleygis
el 09y Dliwgyy by G950 SpSeizr Rl
Skt emer Sy A Uoes Gl ol oS
@ e Sy ol cd Glapiens
03l Cn 1(PSA) ooyl wile pais slais,
JB Sl Jolge « S8l Sges else 2 ogdle (A) 980
L5 Olad g S GV Gran g K wile Lol
Wz wiiws by Slwgy olbyw hs gl
(O3 canl adlee loren Olad 5,90 50 walgds
L sl blsl g s Jelse ool (loy Sl o]l 50
aB,5 51,8 ) Ojse JS (89 Ke g sloyge Ll ]
loools 3l solitul L Lelse ol elos eqyl;l s
s 4 g5 o 2(GBD) o low Sl b asllias

A5 S oaionnlive slagSl 5 5.8
2 55 Jelss 5 Sloj slanig) 55585 el plxil ol
@bl oty 5l ekl wlivsy by slasSll
B9Sed g 0,90 — e Gile e ale aidiin
5 APC Jas .0V) el 5,5 S(APC)
S8 Sl a5 el (658l guonnl o aied a8 sla Il
O S oo @23 1) alS Sl adlie an Julo g
Sl oy3 Ay b by (Sefslom Soalan)
ol aile gl pls elunl L daxe
PsSee y (paris gbldin Lo SLs
3 Sde Yok (I8 S s oS (s slacgli)
b ooty (28 @5, wile Sl Lelse (52

O OY YY) (W8 o0 U0 S o0 o5 S Seew

! Prostate-Specific Antigen
2 Global Burden of Disease
3 Age, period and Cohort


http://dx.doi.org/10.18502/ijre.v21i4.21231
https://irje.tums.ac.ir/article-1-7528-en.html

[ Downloaded from irjetums.ac.ir on 2026-07-09 ]

[ DOI: 10.18502/ijre.v21i4.21231 ]

A s S J8
(http://ghdx.healthdata.org/ebd-results-
tool)

Sl o J> 9 APC gl

5 090 o slapsie JEew Sl wyn olp
hecbivgn Oy S g jop Lg) n (29K
APC oS Juo b oslinad APC Lo
Pyl gy O)gods

Wij = o + Bj + vk
09,5 0 Syo b jep o se (e Hij ol 5o &5
Vi 50590 51 B e 510 el ] loj 090 51 (s
3o GLaS 1) (29 SKen S
sl hipa SO adie v onl Glee (Jl> nl b
333 sob & Ay mgSen [y s sy IS
= (P9 SR) Sgl o0 iy 9 0,99 JOl O jgony
o SIS d9d s g (Shly Cul (G 7 090
Sy 5l el sk ay gylel s 5l g Sen g 090
yazia g Glajed 05l i o ails SSw 6
S Gl s pal S aw il 98 @
Wilgoe ¥ g Pt culpd 5l Oslite degaze uliio
aS oy (pl Laijsl eald leesls 4 Sl b3l
(Identification Problem) _lulis JSiw lgicas
sladelos )5 (oulul gla e 5l (S w09 oo 2Lt
Sl ol J> sl (V) 89500 Sl 4 APC
(second-order difference pg0 a0 Jolis o,
Loy oliin ooy, wll » method)
& ool (Y8) Nielsen 4 (Y0) Ko ¢ Kuang
s Ol g2 ellae S5 0ysly slray g, ol
3y S o0 5 ye3 (B9 K0 g Sloyed g Sl Slis
Siloes Sybp l) plulid ISt &b ool
09,5 3 (Hij) 3o JWamloyse oliee woszylz ol 5o

3950 Silwdde p Djgods J o939 1 S

Egome 0,93 B g (guw 09,5 B ;3 okl ol 0)lge
sobieds 035 S O d0e » Jlo miy Jsb 50 9l
9 ox ey b alkil 5 bl glepless

u‘)"‘"“ u.uL..u‘ » aS GBD le.(bo.)lo e °MLJ’“")‘)§ j)./a

A aid 8 a8 (gloygs g s

b ol g Lodld aww

Sk b asdlas lacsls 5 sslitwl b aslllas oyl
tensyo Lasg a5 0 alol (GBD-2021) lbage o

ooy yitie g ags  (THME)cwdlo izew 5 o))
5 Sy gt on abear I Sl slpasla
Sl elol oo bow ais, cuws 3l sl Jlw
o ks le AY 5 gl Y5 6l Z(DALYS)
WS e ol VEe o BYEA loj ogl 4o 58S Y- F
(YY)
i jee lols 4ailse 30 S5 L DALYS _asls
sleJls o 3(YLL) poog; Sye o 4 a8 cono
4 KTR .-
Sygots |y lew 5L« ((YLD) Glgsb b (Sws;
59 0aileBl o jlaibinl F55 45 ol jo s 09,5 2 o
lotre 5l (26 5L g d9doe Ao (pw Glea
L YLD (Ko (g9 5l ams oo wlSal 1) alSinsg;
ol &l ozl gl o 50 6len £ o
B (oS ceods s1p0) * s (s)laie a5 codlos Layl s
OO ley D g Cewl (S yo ol gumdg (6l) )
L Lo, sl dlypl L samsnlis 5 Wl caws
O ygods bosls pul (YY) cenl (3lo (om0 jo (S
Open Data Commons slj] jsme Cob 5 oage
GBD oW1 \pl &,k 5l Attribution License

! Institute for Health Metrics and Evaluation
2 Disability-Adjusted Life Year

3 Years of Life Lost

4 Years Lived with Disability


http://ghdx.healthdata.org/gbd-results-tool
http://ghdx.healthdata.org/gbd-results-tool
http://dx.doi.org/10.18502/ijre.v21i4.21231
https://irje.tums.ac.ir/article-1-7528-en.html

[ Downloaded from irjetums.ac.ir on 2026-07-09 ]

[ DOI: 10.18502/ijre.v21i4.21231 ]

Q‘)Lio.‘bj o™9 LSA)'LC 4 Y'Yy

alols L ol,ea Percent Change; AAPC)
V- BAYYY Sl o5l 0wy 0 ol
‘5...&15 Jﬁj) OMQQL’;‘J LS‘I.Mo )_nbl.a.n 9 ‘5».;‘)3‘ A.;j)

oile sesbre 9 Joo (2L
Olbl Lxe 50 5l oolazwl L APC slaJow jo3l,
w4 by, (Deviance) Gl 5 ((AIC) SL3lsT
Jow e Gislp easmoplis b asls opl xeS polis
p ) gl el GBlsal acie ools 4
$05 Jaw g (log-likelihood)  laces,s

o awlxe pj O)g04 (nested models)

Deviance=—2 x (log-likelihood
asl zols Jas—log-likelihood JolS Jow )

(PSR 5 0y90 «(p radlie Cual bl sl
= o sladae abxr el slagae o,Sles
— o0 5 (AP) oy90 = u (AC) (o550
b aglia APC LIS Jua | (PC) oy Ko
) R J5ole 5 51 solinad b sbel sl fulows alos
ad o pbxl (Yoo axus) ape a4 (YO
Microsoft ,1331e 5 1o lesls gjlweslel § i3ls i
<d,5 ol Excel 2019

S sl No

Jowy adl culiss )5 asbi)bly 5l a8 3 adllas
) X IC SR PR SO ST
O aeS buyg IRRKUMS.REC.1404.098

W3S 5 anl oyee olisle,S Sipy psle oKl

o
il

U‘)"‘ ) uL......‘s).w qu).....v = R Q)‘..\JLH»‘ 39 u‘/,.a.a
) S5 Ve e 0 8y5a Vel 0 4V Fe e Lo o

1 Akaike Information Criterion

tij = ta1 + @ — D(pz1 — t11)
+ (l — Dz — #1;)

i t ] t
+ZZA2aS+ZZA2ﬁS
t=3s=3

t=3s=3
i+j-1 ¢

+ Z ZAZVS
t=3 s=3

saas s i 4 A%y 3 A2B A% Jos o) o
5 0398 o S (pgd as e JOl) Slpss Olis
oo |y sk Blhe gl culpo (pl wiies (25 Ken
Sy b en Ny, &5 wmsee plid aSh WS oo
Loyg0 cpm) (Sl sl 51 G o y0 Slbiwgp ol
el 8L B o (se e 4z b (29K
Ny, sSobs 5l S calie ol cuie polie
pogSae b padass 5l (Sl e polie 5 sogne

ited Sy adlge o] 50 g, oo
(DALY) jlers b wg; Sleii o3)) jshaiens
Sley o3l 5o Sliwgn Gl b Jalse 4 consiio
DALY e x5 awye AFee BVYY)Y
WSlaz &gty s Lo, sl e s0ubo il

W) Ml}uo )J) JBA)B )‘ oolazwl L:

5+DALY1400 —;..DALY 1371
WU IR
/ DALY 1371 )

x 100

Oy b by shs Jelse &5 (ow)p joliieay
Sk addllae osls oGl jo a8 (lalge Lo oSliwg
G555 ooy ol sl (GBD) g len Sk
d o wlwloply 0,8 138 L= 0)50 W09y 0l
2 peedS 95eS (0l e el Sl el
Dgy ol aslllas o)ly ol 05 Srae 5 28 w3,
5 esliisl b Jolss ol & coniie 5)lom 5L Sbej
,» (Joinpoint regression) Jlasl blas ;g )5,
S0 dwlza b g 0.0 ass Joinpoint 3306 5
(Annual Percent Change; APC)ayl, s

(Average Annual «Yls ,ox awo,s 2Sike g


http://dx.doi.org/10.18502/ijre.v21i4.21231
https://irje.tums.ac.ir/article-1-7528-en.html

[ Downloaded from irjetums.ac.ir on 2026-07-09 ]

[ DOI: 10.18502/ijre.v21i4.21231 ]

Yo >L‘u‘)'.’.‘ o g_:l.».wj).: uUaJ.w ‘—?}‘"9).9)-.’ de)J.a.l?U

5 oJleplyed 08 Iy (6t b Wy Gal o
3 FYNF 5l 590 Ol (Jlo £F L £ i 09,8
30 VP[0 4 VAYY Wao Dya0gS 40 a5 Ve, e
ol 8l i3 VAOY Wyte & y5neS yo a3 Ve e, e
Ssbar g Faad SV g sleog S o Sl

WAoo ©y9m55 50 j9p Ol (Lo A VL Bl o

S )gasS Jsb 0 She gy (blie 3 g 58
g ol ol bl b 5 Sl calil ks Jlge
Ae 098 5o Lalwwg <ol g ol Solsz (G slaog,S

O JSE) 0b oomlive 43 BB ialdl YL 5 Lo

= = N N w
o [ o [* o
g = = Y =y

wu
ity

L ol jod 45 s, (FFN—=VA/AF 1o linolol alols ao o
A Ve 2 50 050 VPP Ll (S e ol
(i g (VYIN=YNA o lebsl alold as 0 0)
oala elul p Sty by 5l (26 6 5len )L
Veo,oee a0 YAMYD e a0 Jlo ol oDALY
(YYVOAVYOIAS lobl alols asys A0) L
do,VAEY 5 VA 0048 S5 4 oolen b

nals il
Oty S yo 9 592 Oliee 5o 15 rleie lagSdl laools
2 592 Ol (JLe 80 G ¥0) Siler (g sloog,S
YL ol ye 55 Lol ewsle L i Lo, e ygnsS Jsb
S5,V LA al sanline g pKate ialzdl ol 00

_ Sy

o 09,5

o 45-49

= o= = 50-54

eeeee 5559

— 60-64

= ¢ 65-69 Pl
-

= o =70-74 -

== =7579 emeoo=e

o 804+ s e > ¢ =

— ¢ —
© 0 0gin ¥l ®als *a *ah ‘a> e


http://dx.doi.org/10.18502/ijre.v21i4.21231
https://irje.tums.ac.ir/article-1-7528-en.html

[ Downloaded from irjetums.ac.ir on 2026-07-09 ]

[ DOI: 10.18502/ijre.v21i4.21231 ]

Q‘)&"‘bﬁ ™9 LSA)LC 4 \Ri4

39y
301

: 251

)-&-0

N
o
=

445100,000 42 40 ¢
= =
2 B8

1
ey

o N

IS o N
0 PP PO A

w095

o 9295 ulul 2 5VL g Al $O (ls o yo a5 -

s (AIC)

ciy 4 APC Jus slp (Deviance) ol il

ST ol Jlas polie
oo 3 yeS Povalue b wisg V- O/FY 5 FAV/YY
2 e ol etz gill pp eatasplis oS
Jeo i 09 00l (gwy  sladoe plo b avlie
S sz sl ae Joe Ol APC Jow 5
Ll Sliwsn Gy Sye 2y, p Sl sl an

O Jgoz) o

EIRIRY

gl ©)e0e5
1917 &
- w1922
- 1927
- . 1932
esese 1937
e 1942
——1947
= 1952

1957

1962

1967

) [ )
o c,°’<° s‘f"

< ,\0'\“ A

o> A>
& A%

s 0955

2 5 Sliwgp Gl Sye g 590 Gliee =Y 0 lod S

APC o gl (AIC) ST oMbl lns oo
AAY 1 (Deviance) sl,=l Jlaie g VEYE/AQ L ol
o) 5l xS P-value  jlaie pimen o
Ao baslie o Jos ool bl i enmaplad
Wlgl 3l sladae 2 5l S o o
s s sl APC Jow 4 cas g 0,5k
Sl el sl aige Joe plsieas APC Jow cazs
97 Mgy 2 (P9Sed 9 0,93 () (Sloy yubl aw

O Jsoz) o bl Sy ol e

5920 JeloS Sl @z e lgieas (APC) (o5 ,800 — 0,55 = (o Joo b cilizis (5Ll sloJre anplin = 0o Jgur
Ol Joe (53l sheslaial b (lnl po Sbiwgp gl jw Sy

95

Models Deviance Df.residual[l] AIC P-value
APC Y ve VEYFAT <)
AP 4+ 0/FF ¥ YYYS/FY < efe e
AC Y¥aA/z- YA Yavry/oea < ofee
PC \Ye2I0F Y YYYVY/OY < ofee
A f-afA/M Y. FAYO/A- < ofee

P Y7 fiva Y YV VYA < ofee


http://dx.doi.org/10.18502/ijre.v21i4.21231
https://irje.tums.ac.ir/article-1-7528-en.html

[ Downloaded from irjetums.ac.ir on 2026-07-09 ]

[ DOI: 10.18502/ijre.v21i4.21231 ]

YyYvy »L:u‘).ﬂ)é QLWS): uLb)M jﬁj}jﬁ .\JS)J.J;U

C YoYeviof

Yo

Y- AY/OY

A
.
—
.
.
—

APC V- O/fY
AP YOL/FY
AC VYAISY
PC Va-/-f

A £ YAY/PA
p Y0/
C FYAYQ/ES

v¥
Yo
YA
Y.

Y
Yo

TAVIYY < ofe e
FAOIFO < ofe e
INAAFARN < ofe)
INARVZIVA < ofe e
f-2YYIOY < ofe)
YYOV/VE < ofee
YYYAQ/Y - < ofee

s &5 OYAD B AYAY cloJlo) Yo oF B Y- o5
as (P-value <-/-+\  Paoo22006 = +/9A)
gy 3l oy0 ol azer BB caie Blysul sosas L
38 550 2 s5en BT S cul 5 s
ladygass oS s sl las (bt e 655
3 Rl i Al GFoml QA Saas
01947 = —+/AY) o oamlie VATY pugie & ygngS
Oygods Jaw wolps (1-Y JS) (P-value <o/« -
b slpil 9o 0 aS lasgS e cwind pudas ouls Jloys
0us 1,500 sho 4 il i (Gloj b () Loyl )y

(Y JS8) el

St ) loline yob 4y Sliwgy by 590 2 o S
(age slope = -/Af P-value < :/-+\) og
§ Lhgn Sygots mo GRIBIL Sop Ol &5 5ok
Bl calys Jl ol bl Gl s i
5 0395 b SlS abul, ol a5 wols ylas (A%) ago
Jbr cupd e o)l bl g (a2 pd (oS
<Y ) ol samlice ‘;JL..: NSRS = 05; JERE%
Oy odsasylis o5 (P-value <-/- -\ w050-54 =
3590 53 (8- USL) el g 09,5 ol jo sl Ol
bt 655 55 (APP) pgo Jolis culp coy90 il

20 Hep el Giali8l o s s S ~—‘~:—'L‘ Iy &)lolixe


http://dx.doi.org/10.18502/ijre.v21i4.21231
https://irje.tums.ac.ir/article-1-7528-en.html

[ Downloaded from irjetums.ac.ir on 2026-07-09 ]

[ DOI: 10.18502/ijre.v21i4.21231 ]

Q‘)Lio.‘bj o™9 LSA)'LC 4 YYA

APC canonical parameters & detrended representation
model.design= APC (112 std blue/red)

2
()8, (o) 2
o =]
e e J s rrerl I
T N N e U U P R o
: = I o
=] o o \ ..
a o =] .
27 o AN
27 o | 2 n \
9 e T T o
<+ il "’\/".‘ \/ \/
n = o .
27 ' 21 .-
T T T T T T T T - T T T T T
L} 65 0 15 80 2005 M 215 1920 1930 1940 1850 1960 1970
age period cohort
(d) first ingar trend (e) level (f) secondlinear trend
o a
0 o w4
- 9 o4
o4
+
" °
o
A L e R B T TP T T T P T T T T T T T T oy Py rre)
o -1 o
T T T T T T T ' T T T T T T T
50 55 L} 65 1] 75 80 1910 1920 1930 1840 1950 1960 1870
age age, period, cohort cohort
2.2 2.2 - 2.2
(9) detrended £°A'e. (h) detrended °A°p (i) defrended £°A™
=] Qg =]
Mo - = ey
o P FE L
o LS T N T et
g’ 0 NPT I
o ?
o 0
o a "
g
<+ | ?
o | a
g o g 1
a
g o ::'_1::1:'_'_1'.'.:1‘.1:‘.1_:‘.::‘.‘.::‘.:5-.: L
| T T T T T T T @ T T f R *h T T T T T T
50 L} 65 1] T 80 198 2000 2005 M0 205 220 1910 1920 1930 1940 1950 1960 1870
age period cohort

@ 508 g @l Gezabis bohs) olnl jo Sl ooy 595 sl APC Jao (33l il laloges =Y oleds Y&
S JSiglS calys Y i, sl lsgad ki i e Sl 1o o failiel Gzl 55 5 oSy osimorlis cuf s

A e 45 B0 0 gogs |y &g, el )b je caclae wgles Bl colpe cplaies o plis 1) Sley pie sla gl )b

2 obedley i se ol 1y sad Jloys 1 el s,y sl logas o blie 1o el oad o 1 as, b ols Gl

Sy F WAL B OYAY sl s 8 S

(v ) (P-value<-/-+\ 2002-2006 = «/¥9)
Mgt o3l ols i s d 55 55 (a5 Ko i
I S e b oiaS 1200 51T slaams o ool
o elsie) Fasas slads jeaeS a5 Jlo o sl
Az e oy lis Sy s ol 4 bles (VA£
WJie lpieas 25 logine )bl Sl Sl g,
91962 = +/+) L ply YAPY palgie &yemeS oo
Loy VY polge 5 (P-value<:/y-1
(V JSs) o (P-value <-/¥\4 1967 = -+ /- %)

(.w‘ 0 lDL?U‘ Las)m‘)l) )‘\.\M U”)}—‘ 9 g)"'lﬁ‘ U’“"L‘*"

Sliwgn Gl Syo Joo )3 (pw adlie adond
age =\NAaY P-value < /- 1) o Jlolas 5 it
Sl b S e s iolidl saumolis a5 «slope
3579 (A%0) pgo Jolis ulpo wszg ol b gy (o
ol Golal 2 538 a0B 1) Jloline as pd (55501 S
S s ialidl Gls (S OF s S0 b s3I
Sl B o 5l Ll el a5 (gl (s )90
odd Jloy copd (nyVl 5 S35 (s35me Wy, o)k
s oeaslie S £AL PO S 09,5
48 (g-Y sy (P-value <«/«+\ w6569 = /)

Sl zgl il cdnlin j9 alie o8l w90 il 590


http://dx.doi.org/10.18502/ijre.v21i4.21231
https://irje.tums.ac.ir/article-1-7528-en.html

[ Downloaded from irjetums.ac.ir on 2026-07-09 ]

[ DOI: 10.18502/ijre.v21i4.21231 ]

APC canonical parameters & defrended representation
model.design= APC (1/2 std bluelred)

2 ?
(24 )43
% |
a
o
a
a
a
o
2
L
b
T T T T T T T T ! T T T T T
60 65 1l 5 & 2005 il 015 1520 1930 1940 1950 1960 1970
ae period cohort
(d) first finear frend (8] level (f) second finer frend
a o
o
0 T
o4
o [
<4
0
ki o4
T T T T T T T °% T T T T [
k| 5 60 [ T 7 il 1910 1520 1830 1940 1950 190 1970
ae age, period, cohort cohort
2.2 2.2 2.2
(o) detrended I'Ae. () detrended T°A°p (i) defrended T°A'y
3 3
n |
o -
Q
o
Q
0
3
2 A
~~~~~~ o |
0 9
T T T T T T T ° T T T T T T T T T T T
5 5 80 & 1] 7 ] 195 20 2005 0 2015 a0 1810 1920 199 194 1950 190 197
ae period cohort

S S0l ol s Yh s,y sle logad i jas jlade Sl o o laslis] Gl il g0 5 SO sdime lis Cud

A s 45 0O 0 T gi 1) K9y p el )l ye caclae Sglas Sl colps pl aims e plis ) Slej pate sla el

» Gedbey aims oo sl 1y oals Jo g Sl ol sy slelogad ¢ hlae jo el ool haws o) b olis ol

5 wilos,S oo e leniio Sl b Jelse lyisas €
Slr )90 Job 3 ol ot g Jlail alais o
S O pgon kil (IS g, 5 0l s ele g0 0l
b ol s gy el baile Bl (el

ol ey ndl sbgS by Job jo (shte e

1 attributable

S else wig, s OFee BOAYYY Gl b
sl oylas Jlasl abais Jow 5l eslisil b Sl oyl pus
G,lolime Olyusd alite lro,ygo jo | Kiw Bpao a5
s 2ol VWAL BAYYY gla L o scenl atils
5 holiae 5 lul il VYA B VYAS sla L o
Joline g aad zals VFe e BVYAA sla Lo o Tl
05 B rae® g €puudS o5 Byad  plie 0000 F S


http://dx.doi.org/10.18502/ijre.v21i4.21231
https://irje.tums.ac.ir/article-1-7528-en.html

[ Downloaded from irjetums.ac.ir on 2026-07-09 ]

[ DOI: 10.18502/ijre.v21i4.21231 ]

Q‘)&Akswj GA)LC 4 Y.

oo (Ao, VV) pReiz ulidl L aens Koo oS Bpas gl JlaS slagSay ol oladls il
(FJS8) cwl 00y b (2o, PYIQ) ol oS Bras 5 (doyo YY) puelS
ol g lem Hb aS I o il ouls K508 o,

Q‘ﬁ@ o yo

: Mﬁ +17.1%

4

2

X —>  +64.5%

2 W
4 MW—» +7.03%

N
§§
»

% 100,000 y2 o ol
o

G S f & & &S
SRS U S S S

el G T 0 (S B pae W= 102 (5 )0 pendS g0

YYYA-AYA- e R SAIATN AN </ XY

\YA-=AYAD ATARACATAVAVINAY) N\E-

RE VA g L \YAD-1YA0 VIVY (VF2,Y109) <ef+e) FNECAR YD) <efee
\YA0-1YAA = IYY(+/#YNIVE) AAR
AR VAR O -YIoF-o/-¥,-1/19A) <efee)

JUV T U TP eARAZE - - - -

(VRAY=Y - Y Fe - ¥Y) (AAPC) 6¥lo i 0oy

ialS (gl atadan ESe olb g s wgogns o

WS (o0 Sz ) Solews L 2 Sl n Gl [l (agh ol glaasdly ulul
ol 5p 5 ome Sl oS ol olas APC oo oS azils gogmo g, VE e B AYYY Jlo 5 oyl
o ORI L g ol e (5 loline ok 4 Sl 4185 S 523 Kam 5 Sloj 093 i Jlge iz
e RPN dsn Ojge Gilew Sap Ol Seede orez Sy b L e Bome a5l ol oanl

) S o W § ey o wlal ! - foe & .
9P OMR (Fmonr (PGP Ol O ol FORPSICOWR S JCOM. SN | SSURRCOU JP T PCowow

Julos el PSA - olejl asle caseis sla o,
B g (S slegier e wile (Sglem Jalge 5w Jelse ol Jies ol glals sl APC

a Bass Ll ool s plulis Slisgy ooy

ool Cod Jipme e 0 ge] s 0 ,Slas Sy Ol 09d wiS g lew ol sbasSII b o 4t S


http://dx.doi.org/10.18502/ijre.v21i4.21231
https://irje.tums.ac.ir/article-1-7528-en.html

[ Downloaded from irjetums.ac.ir on 2026-07-09 ]

[ DOI: 10.18502/ijre.v21i4.21231 ]

ARR >L’u‘)'.’.‘ o g_:l.».wj).: uUaJ.w ‘—?}‘"9).9)-.’ wj)J,J;u

Ll saislsgas plis (29, K0n &g, jo Slaiz s
S wlee lac,sess a5 o las APC Jos
o ysnsS o a5 J s wilanals |, Sy s
@bl Sl 5l a8 ad oags slas nlidl 4 Ll pagas
Sogo 5 A dadd oo laie badl cpl g ol
Sl Jelod (29 ,50n 5090 Glojea DIST (28 Souyol
Jolse a4y olzal a1, e, Lielsl ool e ool
Or > wskhe Wy, pl s Ced 8y Sen
5 heme Jalse s Jdo 4 Vil o gags
)l alezr 5l il waz Gloo s o (5L,
bl 0)lyd (geges ATl (Sai; S
slelié Bras ol (sladss Cundg dgug «liwg
ol (F0) oy cdld s mliil g wad (50,3
Az Olye sl (isel sloaslin coenl y laadly
S18 asST s jgliws ol Laa> sl ol 4o

ol Sy p gl shs Jeloe b Las e slagSll
Pl ABIS 0 pd g eeelS 05 Bras 5 s
2 Aol bl sy glo ul ply yo 0 (sdadle
Cysys Esise Ol el al el 3 clals
oo BT Gl slads glacilas cogl
P S (oo dzp ) e I3 w3) Coeal o)l
(St BB S Jelse 5l (S plprear B (lie
Golows 5L 50 a0 VWYY s8I b asllas 0,90 0
Sy ety @dS Jalse 51 (S0 Yool g 03 olen
oo 5o Sliwgy by 51 (L300 She g 590 o920
e S, 09 e wgmne APC ont oanlie
Ol s K Brae a5 cwl ool (Lis 508 mel>
doys Yo B YE |, Sligy olbyw cazly JK3
Gyl s, ool b ablie ly (TF) sms e Lyl
< Ll @8ge s aline S 02 slagyeS
ooy alS uzy BB b ) JKew Brae gond
(YY) 058 o0 olginy (ol

Sy dig, GBD glacsls 5 e aline (glaalllae

9 B9 SR — 0)90 = G Joe b ]y Sliwgy oyl

2o ge Rl ) Ol cnl 4 Dl Slas oS 09 e
S50 sl b3l s S 5 o wlive lallas (YA YA)
wailos,S anl 1) e Gl L Sliegy ol
PO YL oloye yo ghlem (nl S)lge ST aS (g gbay
s 09,5 53 0 Sa sl 9 Wsdise ools Laris Jlo
ol GialS gl (F+) ol o oamlice Jlo YA 5 VO
I S S e
053 1l PSA alojl Jels Jlo #3 0+ oloye
Sy 0] oo WL aile oloyedS o 0,53, o
3 Sliwgy Gl 4l jardis o)lge 18I 4 i
ol 53 (FV) el 0ty Kbl g azb iy Jolye
shzl g plaedle sblags Gleas 4y pwiws Cues
(B s slrog)S b cenlite i ST clapepe
S Soler b alS g plimsg) anseis 4y Wilgi e

YY) S

Dby Gl 595 QL (0 5V 0,99 ST oy 5o
Sl ol b eamlie YYAD B IYAY slalo 5o
s BaBl (2085 g 5l (AU el (s
Ol Sd o 1) s ilom Sigdmannl )0 (A8l
o o as, 0 P WYY Jlo o as 0 YA 5l lpl g
(o) @il il VWAV Lo o asys AY 5 VYAY
Gogmo g, & b el 55 slasllas b oI ol
Sloren wls HLid YWWAZ L AYA. slaJlo jo 1) 55,
Lol Gloygo oIl (Sl mhaw ;o (YY) )b
0,5 Al wenl g e cilage slcwbew ol
sl )3 PSA gyl 6,808 sloasliyy o5 isir
S0 alS a5 590 Sge GRaljEl el Yo v v amo

(VP as

Ol 9n a5 ol las oy slady, (o)
Lol sl Gial3dl a9, Jogozr slac,smss o Sliwg
5 obb Gase Sual33l cpl a5 ol 5las APC (g5le Jos
2 sk Gl eammaplis Lagyl gl 090 (58 5|
Sy selie G s oz o )sesS
ple slosls ax 1wl oays Slwg y ol 51 3L


http://dx.doi.org/10.18502/ijre.v21i4.21231
https://irje.tums.ac.ir/article-1-7528-en.html

[ Downloaded from irjetums.ac.ir on 2026-07-09 ]

[ DOI: 10.18502/ijre.v21i4.21231 ]

Q‘)Lio.‘bj o™9 LSA)'LC 4 Y'Y

ol s ol s ggeme o a5 R e
Sliwgy Gl 51 (86 S po g 59 alle Yo slass,
Gxiad )l gl g loadly ol aies o &1l Ll o
w&‘)ﬁ S ol w‘d.erv 039> 4O 6)‘J§WL..M: 6‘);
amass g diedad (6,S0L,E A, ofgdy WS oo
ol allnn ol ol by 3blie 5 e 4y
ol siludse sz oolel » APC il
5539 <y Syl SSE eal ety el s ol GBD
Olyeds i 99,5 Ojg0 blizl b b (89,500
RS 0eh el sleansd g oy sleatdly
adlhe gloaslie conle 55l Wio ke beysgime
o (6,0l aiS igate else yzy Jlazsl
(Pl e slaagzlee 5 Sy Jalse aiile)
Gble jo bools cd coas o Jlisl ool
WS S slas Jale sy Bro 3505 5 ¢ gl

2wl GBD )5 04590 sloosls slacgsgams

S A
9 59, a5 o lis APC Jow 5l eolaiw! b anlllas oy
Sl Vb a4 JL O o ey Slwgp o S yo
wils gogmo s, VFer BATYY bl b
bl e oliea e Gl el
slojgs Sl g ad plulid g)lem jop 0o Sminn
SalS Sy g San Sl 45 oy g izt o
slasl g Suz Glas,msS )3 jop QL (e
ST 253 T S S 5] 56 Ylazsl a5
Gl gadeis Olad 4 g gwiwd g geges
FB b 4 i Kw 4 e g)lows )b 4z 5]
5 pedlS o pae ablono 1 5 aiily il
o Sl 0l (g did oS B yae
A A Ging Sl Gladgesst j0 bn olid
Gzl Glpl Corezr G Bgy @ azg L) e
olejl p (G aiedan 6800y (Lo asliy (5)98
el Cusi Jls FA L 0 ls,e sl PSA
a5 slads S ol iy S

&S Joys ol 03,5 o (IE) 18 55,515 g,
s Kuang egs agpe Jolis oy, 5l yol> asllas
5 olid wlgsds 543 em a5 c8,5 o, Nielsen
L) 29,508 5 0,90 o loadlie a3 yd Ol
Oy Sye g son Olojen sk 4 5 WS oo K]
ke 9,Sag, ol O WS oo Jebow 1) Slingn
Sy jluge S)by I, APC oo plulis S
laaig) (o8ly Salius g uss bl 5330 Jolod
Gl a5 et adllae GBS WS e el
) 2950 plosle 28l 50,90 5 (o Sl CSliSs
0,99 5 o Dl il as oy lis b bl g 00,5 3,155
) eSS p g paie QLS slagsl sl
Jolge Jelos g wijlo (S g, 5l ugSae b glia
b b 3l 6L ppal (Jlail abl Joo b ks
o oo &l 6,18, Jalse (285 g 6 5len

gy b pes Sl 45 0ls Lt anllae gl g garmo 4
1L el 4Bl il VEe e BOYYY ol b
4 Faaz Gla 5855 ;0 jop (g GRU (i
s dzoly WS o a1y siedon Clladl 4 LS
el sl 6L asly obml el goleiiny
Cugl g (partdd Olodd 4 (g fwd (B8 (IS5
0,5 wile olayeaS 1o b cpl el b e Lo oo
gt Lzl b a8 plr ool ST 5 5 o9r
QAT & 03 (pwyiwd g ol CS aelr
V) G ohlem dle 0 Gla Glie o)
(YA cenl ooy 2oy

e Grd g g8 b

oz 5l 0g (goumie g8 bla glilo adllas oyl
Hbaddlas ouis lailiwl 5 e lrosls I oola!
Ja x5 (GBD-2021) lag,ler: =
9y b (APC) (25 ,Sen — oj90 = s adypiny
2 &8 sl Gladdos el pgs e Jol

YIntrinsic Estimator


http://dx.doi.org/10.18502/ijre.v21i4.21231
https://irje.tums.ac.ir/article-1-7528-en.html

[ Downloaded from irjetums.ac.ir on 2026-07-09 ]

[ DOI: 10.18502/ijre.v21i4.21231 ]

gl (6 Sl L;"'T lrans 0 eges Cullags ol z

References
1 Rebello RJ, Oing C, Knudsen KE, Loeb S, Johnson DC,
Reiter RE, et al. Prostate cancer. Nat Rev Dis Primers.
2021;7(1):9-36.
2 Sung H, Ferlay J, Siegel RL, Laversanne M,

Soerjomataram |, Jemal A, et al. Global Cancer Statistics
2020: GLOBOCAN Estimates of Incidence and Mortality
Worldwide for 36 Cancers in 185 Countries. CA Cancer J
Clin. 2021;71(3):209-49.

3 Wu Z, Xia F, Lin R. Global burden of cancer and
associated risk factors in 204 countries and territories,
1980-2021: a systematic analysis for the GBD 2021. J
Hematol Oncol. 2024;17(1):119.

4 Chen TS, Liv HY, Chang YL, Chuang YC, Chen YT, Su YL,
et al. Association between Statin Use and Clinical
Outcomes in Patients with De Novo Metastatic Prostate
Cancer: A Propensity Score-weighted Analysis. World J
Mens Health. 2024;42(3):630-7.

5 Torre LA, Siegel RL, Ward EM, Jemal A. Global Cancer

Incidence and Mortality Rates and Trends--An Update.
Cancer Epidemiol Biomarkers Prev. 2016;25(1):16-27.

6 Aldousari S, Yaiesh S, Alkandari O, Hussein S.
Pathological features of prostate cancer in men treated

with robot-assisted radical prostatectomy in the Middle
East. J Robot Surg. 2021;15(1):125-33.

7 Abdul-Sater Z, Shamseddine A, Taher A, Fouad F, Abu-
Sitta G, Fadhil |, et al. Cancer Registration in the Middle

East, North Africa, and Turkey: Scope and Challenges.
JCO Global Oncology. 2021(7):1101-9.

8 Pakzad R, Rafiemanesh H, Ghoncheh M, Sarmad A,
Salehiniya H, Hosseini S, et al. Prostate Cancer in Iran:
Trends in Incidence and  Morphological and

Epidemiological Characteristics. Asian Pac J Cancer Prev.
2016;17(2):839-43.

9 Steck SE, Omofuma OO, Su LJ, Maise AA,
Woloszynska-Read A, Johnson CS, et al. Calcium,
magnesium, and whole-milk intakes and high-aggressive
prostate cancer in the North Carolina-Louisiana Prostate
Cancer Project (PCaP). Am J Clin Nutr. 2018;107(5):799-
807.

10 Zhao Z, Wu D, Gao S, Zhou D, Zeng X, Yao Y, et al.

The association between dairy products consumption and
prostate cancer risk: a systematic review and meta-
analysis. British Journal of Nutrition. 2023;129(10):1714-
31.

11 Zhang Y, Zhang XB, Ding YW, Kong Y, Zhu XF, Li PH,
et al. Distinct time trends in colorectal cancer incidence in
countries with SDI levels from 1990 to 2019: an age-
period-cohort analysis for the Global Burden of Disease
2019 study. Front Public Health. 2024;12:1370282.

12 Moon EK, Oh CM, Won YJ, Lee JK, Jung KW, Cho H,
et al. Trends and Age-Period-Cohort Effects on the
Incidence and Mortality Rate of Cervical Cancer in Korea.
Cancer Res Treat. 2017;49(2):526-33.

13 Xu R, Wang XJ, Lin QC, Zhuang YT, Zhou QY, Xu NF,

et al. Trends and projections of the burden of disease for
male infertility in China from 1990 to 2021: an analysis

st bl 4 gy 5 cadis mlie siedan
S 4 Sliwgy by Gabdhas 51 E cwl G52

from the Global Burden of Disease 2021 study. Front
Reprod Health. 2024;6:1501675.

14 Opazo Breton M, Gillespie D, Pryce R, Bogdanovica |,
Angus C, Hernandez Alava M, et al. Understanding long-
term trends in smoking in England, 1972-2019: an age-
period-cohort approach. Addiction. 2022;117(5):1392-
403.

15 He H, Liang L, Han D, Xu F, Lyu J. Different Trends in

the Incidence and Mortality Rates of Prostate Cancer
Between China and the USA: A Joinpoint and Age-
Period-Cohort  Analysis.  Front  Med  (Lausanne).
2022;9:824464.

16 Lee HY, Kim DK, Doo SW, Yang WJ, Song YS, Lee B,

et al. Time Trends for Prostate Cancer Incidence from
2003 to 2013 in South Korea: An Age-Period-Cohort
Analysis. Cancer Res Treat. 2020;52(1):301-8.

17 Chu F, Chen L, Guan Q, Chen Z, Ji Q, Ma Y, et al.

Global burden of prostate cancer: age-period-cohort
analysis from 1990 to 2021 and projections until 2040.
World Journal of Surgical Oncology. 2025;23(1):23-98.
18 Barati H, Pourhoseingholi MA, Roshandel G, Nazari

SSH. Bayesian age-period-cohort projection of cancers in
Iran: a modeling study. BMC Cancer. 2024;24(1):1538-
1546.

19 Jafari F, Khodakarim S, Baberi F, Rezaianzadeh A.

Prostate Cancer Mortality in Iranian Men During 1990-
2021: An Age-Period-Cohort and Joinpoint Regression
Analysis. Prostate Cancer. 2025;2025:8839773.

20 Rafimanesh H, Ghoncheh M, Salehinia H,

Mohammadian Hafashjani A. Epidemiology of Prostate
Cancer and lts Incidence Trends in Iran. Journal of
Sabzevar University of Medical Sciences.
2016;23(2):320-7.

21 Evaluation [IfHMa. Global Burden of Disease Study
2022 (GBD 2022) 2022 Available  from:
https:/ /vizhub.healthdata.org/gbd-results/

22 Gu D, Ou §, Liu G. Global burden of road injuries
and their attributable risk factors from 1990 to 2021: A
systematic analysis for the global burden of disease
study 2021. Prev Med Rep. 2025;53:103051.

23 Murray ClJ, Lopez AD. Global mortality, disability,
and the contribution of risk factors: Global Burden of
Disease Study. Lancet. 1997;349(9063):1436-42.

24 O'Brien, R. (2014). Age-Period-Cohort Models:
Approaches and Analyses with Aggregate Data (1st ed.).
Chapman and Hall/CRC.
https://doi.org/10.1201/b17286.

25 Kuang D, Nielsen B, Nielsen JP. Identification of the

age-period-cohort model and the extended chain-ladder
model. Biometrika. 2008;95(4):979-86.

26 Nielsen B, Nielsen JP. Identification and forecasting in

mortality models. ScientificWorldJournal.

2014;2014:347043.


http://dx.doi.org/10.18502/ijre.v21i4.21231
https://irje.tums.ac.ir/article-1-7528-en.html

[ Downloaded from irjetums.ac.ir on 2026-07-09 ]

[ DOI: 10.18502/ijre.v21i4.21231 ]

Q‘)Lio.‘bj o™9 LSA)'LC 4 YYY

27 Kim HJ, Fay MP, Feuer EJ, Midthune DN. Permutation
tests for joinpoint regression with applications to cancer
rates. Stat Med. 2000;19(3):335-51.

28 Tufail M, Huang Y-Q, Hu J-J, Liang J, He C-Y, Wan
W-D, et al. Cellular Aging and Senescence in Cancer: A
Holistic Review of Cellular Fate Determinants. Aging and
disease. 2025;16(3):1483-512.

29 Wang G, Zhao D, Spring DJ, DePinho RA. Genetics
and biology of prostate cancer. Genes Dev. 2018;32(17-
18):1105-40.

30 Zorlu F, Zorlu R, Divrik RT, Eser S, Yorukoglu K.
Prostate cancer incidence in Turkey: an epidemiological
study. Asian Pac J Cancer Prev. 2014;15(21):9125-30.
31 Force UPST. Screening for Prostate Cancer: US
Preventive  Services Task Force Recommendation
Statement. JAMA. 2018;319(18):1901-13.

32 Goodarzi E, Rajaei Ramesh S, Rahimi Pordanjani S,

Abbasi M, Fathollahi Shoorabeh F. Epidemiology of
Burden of Prostate Cancer in Iran during 2009-2019:
Estimates from the Global Burden of Disease Study 2019.
Iran J Med Sci. 2025;50(3):179-86.

33 Farahmand M, Khademolhosseini F, Mehrabani D.
Trend of prostate cancer in Fars Province, Southern Iran,
2001-2007. J Res Med Sci. 2010;15(5):295-7.

34 Pak S, Jung KW, Park EH, Ko YH, Won YJ, Joung JY.
Incidence and mortality projections for major cancers

among Korean men until 2034, with a focus on prostate
cancer. Investig Clin Urol. 2022;63(2):175-83.

35 Research WCRFAIfC. Diet, nutrition, physical activity
and prostate cancer. 2024:1-41.

36 Huncharek M, Haddock KS, Reid R, Kupelnick B.
Smoking as a risk factor for prostate cancer: a meta-

analysis of 24 prospective cohort studies. Am J Public
Health. 2010;100(4):693-701.

37 Woakefield MA, Coomber K, Durkin SJ, Scollo M,

Bayly M, Spittal MJ, et al. Time series analysis of the
impact of tobacco control policies on smoking prevalence
among Australian adults, 2001-2011. Bull World Health
Organ. 2014;92(6):413-22.

38 Allemani C, Matsuda T, Di Carlo V, Harewood R,
Matz M, Nik3ié¢ M, et al. Global surveillance of trends in
cancer survival 2000-14 (CONCORD-3): analysis of
individual records for 37 513 025 patients diagnosed
with one of 18 cancers from 322 population-based
registries in 71 countries. Lancet.
2018;391(10125):1023-75.


http://dx.doi.org/10.18502/ijre.v21i4.21231
https://irje.tums.ac.ir/article-1-7528-en.html

Iranian Journal of Epidemiology; Winter 2026; 21 (4): 321-335

Iranian Journal of Epidemiology [ [ A

Iranian Epidemiological Association

Tehran University of
Medical Sciences

https://irje.tums.ac.ir/

Original Article

Analysis of Incidence and Mortality Trends
of Prostate Cancer in Iran Using Age,

Period, and Cohort Approach

Rasoul Gholamiveis!, Fatemeh Heydarpour?, Mehdi Moradinazar?
1- Student Research Committee, Kermanshah University of Medical Sciences, Kermanshah, Iran
2- Associate Professor of Epidemiology, Medical Biology Research Center, Kermanshah University of Medical Sciences,

Kermanshah, Iran

3- Fertility and Infertility Research Center, Health Technology Institute, Kermanshah University of Medical Sciences,

Kermanshah, Iran

DOI: 10.18502/ijre.v21i4.21231

Article Information

Abstract

Received
03 September 2025

Accepted
08 February 2026

Corresponding author
Mehdi Moradinazar

Corresponding author E-mail
m.moradinazar@gmail.com

Downloaded from irje.tums.ac.ir on 2026-07-09 ]

Keywords:
Prostate cancer, Incidence,
Mortality, Age—period—

cohort analysis, Iran, Global
burden of disease

Background and Obijectives: Prostate cancer is one of the most common cancers among
Iranian men and has shown a marked increase in both incidence and mortality over recent
decades. This study aimed to analyze temporal trends in prostate cancer incidence and
mortality in Iran using an Age—Period—Cohort (APC) analytical framework.

Methods: Data were extracted from the Global Burden of Disease Study 2021 for Iranian
males aged 45 years and older during 1992-2021. Data were stratified into eight 5-year
age groups and six 5-year time periods. APC analysis was conducted using the second-order
difference method, and Joinpoint regression was employed to assess temporal trends in risk
factors.

Results: In 2021, the age-standardized incidence rate reached 30.05 per 100,000
population, and the mortality rate reached 10.66 per 100,000 representing increases of
105.96% and 14.99%, respectively, compared to 1992. Age effects were positively
associated with both incidence and mortality. The period effect peaked during 2002-2006.
Cohort analysis revealed that younger birth cohorts exhibited a slower acceleration in
incidence rates. Among risk factors, the disease burden attributable to smoking increased by
17.1%, while the protective effects of low calcium intake and low milk consumption diminished
over time .

Conclusion: Rising incidence and mortality are shaped by age, period, and cohort effects. The
relative decline in younger cohorts underscores the need for targeted prostate cancer
screening programs. Strengthening public health education policies and improving access to
diagnostic services can reduce the disease burden.
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