[ Downloaded from journals.tums.ac.ir on 2026-06-25 ]

YA-Y4 Olmas 1) ojled VO o9 NVAA L f&‘ﬁ‘ ‘53‘,.“,:.‘.)..:‘ L Al:u

T

20 S 38 399 e 59y W ol SLog TR g Sloj S0 139 (w srog )T I (595N wy
IFAD-RF ol 35 csbin s it 30 5 30

T S5 g0 3918 s ¢ Blomd oo 39 99 36 gy ¢l yo0 A1 ¢ (S P DD At A ¢ 5 57 o T dilow

Ol 608 o i e (S she oSS0 ¢ e 5 blikgy 0SS0 (5 5 ) peniky] )l i yIS”

Ol 608 st gt (S5 p sl o005 ¢ a5 olokgy 0aS8ils ¢ B0 5 (B Slo (6 bens 1 6ty i 55 m 605 ) snnksl Sl

Ol 60145 ¢ s g S5 0 5k ol ¢ stogl 5 kg 08T €y 5 5LT el

D21 D18 338 G Sy Ol ¢ 56 Sy Dliond S0 ¢ 56 S 5, i’

Ol 15 538 58 (S5 Ol Slr G358 [SCa 3y Dk S 0 gty 2l 5 e’

Ol 08 01 S5 p ke o8l ¢ (Sisy 5 (la 855 oSl elzel Solalllas o5 5 b )iS”

g (S sk ol (el 5 Sty o dSTEs ¢ B30 5 (B (sla (et 31 (S Dl S e (Sl serkal 05,5 1SS (5 (cobla domn o oy ki
saeedh_1999@sbmu.ac.ir 1¢S5 s oy +AVTY PR Ll o i

WV/OA/ D 5 oy VTP 13l s i )

csloml - Sy, oMane 51 S o] ol solamdl g eloiml - Sin b lslo cde 4 b lial o 25395 :8lanl g dovdie

Obl 58 (25093 59 7 o si Gloog Tea 5 (Sloj sloe)gs (g (slaog S T oS B (o2 2 (rl 5] Baw ol
sl VWABAF gla L b i)

SS9 5 Oy 0, 05, 5l adgi 09, T e (s Jas 50 i alwlid S 1o ade 6l Giegh onl U (e,
DVVEY Jlo 0 S em s S 09,500 j2 Jlas (e Caad & 904 09,5 00 il sl 00l ooliins] (cnnl poa 4z )3 (lojlslgen
Obej i Jde 2 B iz 93 8 50 i Sl calyd ez g cad (RIS 4 dgaze oy STl auloe (U VYFF g s e
Gy o ool Jao 5 ()10 50 (1 (r pges a2 )0 Ml Joo 5 0,5V slaas (ACPY Sl b ez 90 0 gl A 05 S en

el o plol R 153l 5 Epi s 5o b Jalow ples s sl o5

5 il ¥l (S a5 Wi 05,5 0n (598 1 50 amd o ylis Glaielles j0 1) a8 0e53 59 liae (e odel Cewdds s T A8l
S WA Jlo 10 5 o0 50 0ul oass Hloy 3l et b 0038 05 WYY Lo jo 5 oials 500 9 VY0 JLo o

oladl onyay aw ail oo K> GL“’WT 3l Jols sely Wilg oo o 5 ANYOR gAYV Lo Wgi 09,50 il 6).“54;9.»

58l g0 YA o s olej A 0o lardy 55 S5l 65 &5 Il 5 Bb €55 Il e

Sl (25393 g 09 T pa-glesm i Je el 5l

(D) o gy £989 4 plgx (B0 g Ob; yo laaSags
b 28355 JS 5l aoys £ mpm b Jlo YF o w0 les
Syo o L8505 ALLAS gams Y ob jo .l ol sl
ond gl Gezpd (o8 slaglvl o ol blsr 5 b;
W dlg e SO gl LaS0e5 a5l 0ezg L (F) o]
@35l 5 (SIlgls slacddlisl a5 cul osls (lis o hagh,
(V) el 03l uaL.al}‘ .}9.5- O |) 6.5.59;- s 4__,) 39
Sop e NS (Ul s Suislensed b Sliss
30 oS 0g3 4 pladl s jlas oo ) FO g oud anslis JuSoss

400
@ sbplind jo ol je (25353 (bl ay )
392 OGS Gl sz g 5 e slaplial jo g o ke
o T i) ol 5 5555 35 el (1T e
@l s Lol (1) cwl g)585 Sk
@ Saded s o Bl b o e b l)b cslulasS
SN S g (Sampp LSl 5l ol e s wlie 5 00y,
5 b, lmal (5 n jap Gl ca g 4285 Slis bl o
Jlo 5o ((F) ol oads 85055 ezpep slax! sloonyay
e, ¥oas LaSogs 5l o3l S e 0590 Foo olaay YYAY

Ol 5095 5 dwy Cod a4 ol po JSas | pliwl Cosex


https://journals.tums.ac.ir/irje/article-1-6279-en.html

[ Downloaded from journals.tums.ac.ir on 2026-06-25 ]

Ol 5 LS peal ol /1

gl Sl eodae sl orb pow 4z lagdle
el g3z Jow ol (IS Jge 8 0,5 oolasul
log)A(a,p)(=f(a)+g(p)+hi(c)

5 obey m Kl S wa e a8 Sl ol 558

Jol5 Joe jo i cspline o slaazly gl algi 09,500
S Saze 0 Sl soss ¥ ey b Wi 09,50 (ploy
Szl wgd Sl (oS5 Joo Szl 5l S5 han 90
PSloyely Sl g 09 diples cSlil 5 Sy LB Jow oyl
Sgr walys el Wi 09,5 wa 5 oy (om puiite T Jitns
Yl ebon s sle cotesi cal Bae 2L, Ll 510N
3 55995 90 Ol & 2 g5 09 Sea 5 ey crm Sl
LoDl ol VYAB-RE ol i gosl S
p9d e b pgw axye llulo win LoyE lagiois
W e Sy e oaSe pae 420 ol 5 Wiy
sl b oS sl gy pgo Fide U pyws dazyo (slaluls
bl 5l h3s L slagomie ould aslid slaoln; sl
9y (rpeelio i) lS ougde 4 45 (OY) Sjle 0 (6999
Vg 095w g gloj com siie ¥ O3 05 s alil sl
i, Sygoh Ags 09, S e o Sl (ilulaee (hg) 5o s
e NP 09 See & Sund 09 S ol Cund jop
285 Sl (B S g0 0950 @l 0 39dos e
elatd 518 Wgi 09 See (S5 b (2 5SS ol ale
A5 0 VYES Lo 5 ofoye 50 VST Lo 45 g 0,5 n il
0 S e bply g ol az e g5 laog See plsrea
Ol Ol 4 S Ay srog Sea ple ST a4 S
—om Je eSS A Cand Sl cpl po Gley S1anly cawoay
JB bt Cend onile Bl o) Djge 5 W 09 Sen
530 2 sl VWA Jlo g e gloy )3 55 ooy Sl el s
el 00l o S slacn ;o gez g oot Sl 5 il G
Ol yzot oy Sl hasd 5l G o 59 55N
Jbo @z yo g 09,500 ;0 (LA509% j9 Gl (S (solaiS]
Oy o WP Jle ez pe Agi 05, 5ep 5 oy j0 VYEY
shostinul b laJodod gy (ol )3 ol pad 5 drulone
Joe jews oplals [>IR l58le S Epi (saiung ;o apcfit jaiws
Febb A g o YV 5l oS5 L L g 09 e oloj e
¥ 5 (ACP, APC, AdCP, AdPC, AC-P, AP-C, Ad-PC, Ad-CP)

"Cubic Spline

LA ) celosls 7, dljs,oi‘_;,.;b 09,5 5 Jlw Vo=V w08
5 b Jelse gyp & (295 4 XS sloadlllas aSnl S92
Ol bl e pases Blleser b S
51,50 « s slmog 5 1 S o aiz I slaxdly Lol cslazsls
9 Ol Sliwl (£25995 59 (lime 2 g5 Slreg Sen g S
P 25095 SElhlamer Olpsd p paie Vool J1 AE
Faysle 4 @bcess ool cnl 5l Bue o)l vg2g )]
2 Vg slaog Sea 5 Sy sleoygs ccw slaog S Jituns
Ol Glisl jo (25393 595 (e (SFSCorenr Sl
By (n5es% g T 3l elital b g i SIS 4,

o Y ) dilne (sl S92 0

BLET3)

G S a e AS095 0)lse slrools (yimgly opl o
S oy S iz g i SIS 4 AYAL-AY sl Lo
Cawddy HoiS Sl (S slejle sl ey Slej slee, g0 4
i g (s 09,5 Camaz dodls (pl wlal 5 () Sl suel
5 Sl olnl el 3550 5l 55 Gloy osl cnl (b o 53
Sobe sloalols 3525 b al arubre (85995 59 (e
Sy 5093 Vg (Sl ALY (g 098 VF (e JloSs
Slole o sloalsio) Wg 05,5 ea AD oluss (1YAD-RF)
sb> G5y Jde ol G835 9p g 09 S e
30 o) Gy plelis JSis 092 e 4y Lol gl oo ool
3 ool S (asdly slas ) ey = Wgi Jlu + asdly slas ol
Jow Sy sl JUELUIN S Q-.‘.‘ O B9 6|a.> skl
g Jlel Gon g o) lde 0 Jseme (S S
2 Olojee jsbas yite ¥ ocpl Jitae 5oyl hogae
@lp e ol 50 (V) S a8l L85 353 59 e
laghs) pled oz 5l om sl S n el
o Joe bl Sl )5 il lgen 3,50, w92ge
5 * e - & S \ . e .
b Ghgy onl Ol (nipe a0 QLR alg g5 (e
v » L}"L“"l x ool LQ‘-‘%J?"\? gsi'?'i, 2° Lm;;’?) )"L“"

Y . e .

el S gl )3 g 09 See g Gy o Sl
SIS @ e Vocpl a8 @b-u] 3Gl e w5

aile Soyebly sleslsee @l Gl Ol wiien algy

'Age Period Cohort modeling; APC modelling
"Lexis diagram


https://journals.tums.ac.ir/irje/article-1-6279-en.html

[ Downloaded from journals.tums.ac.ir on 2026-06-25 ]

YY/\YA0-4¢ dLAJL»)JQb»)QLﬂ\))SfMﬂﬁéf)}fd‘ﬂ S Jjjdua})fvﬁjsu) dua)});&wdua})fjj‘d}ij\ O

VYYA e Wg5 09,850 40 Jle lsicdy el 0ols 7, asein
3wl Glo e 3 VYYA-YY o Wg slrog San odisles aS
als 4 il a5l (aS0s2 o cod (S 7 e
- Jl Sley sleoyen 5l (So po Bl ul osd oo fos
o, dan 15 Loy il dgzg 4y o Ll a5 el ools &5 YYAA
09,508 Slpeti Gl oo 0V Ceand 10 )15 gy 950 (S
Lo oS w8535 59p Ol » Wy
Sl 57y 505 logas ol o 0,5 caslie |, Jlo ¥ glaalols
ooy S pled 1o (25095 9n Ol ool Sl o ol
el gy YWAA-Y slo Lo jo ey Sl 0szg 5 (S

397 Olee 59y ACP Jao (J505 (b3l p slaaidl ) Jgor
09,502 5 Oloj i DI Ol o &5 (Sl (loye (25355
ond (2 Jde (b lagndnl by lojen jsbar Wy
(AC) algi 09,502 —pw Joo b dslin 1o ams oo ol ) ol
31 g 09 S a coloy i oS Jae dAP) Gl —crw Jo g
ooy slresls 59, 1y Gailn i )bl Gl K
Sl

397 Olee 59y ACP Jao (J555 (b3l p slaaidl ¥ Jgor
5 obes wom bl Ol o o el Gl ol 25055
ond (2o ae el By bawgi Glejen jeba Wi 09 S pa
o Je 9 (AQ) Wi 09 S em —omw Joe b anlie yo ol
Slosine 55 5l g 09 S e e i JolS Jo (AP) (e
s 565 gloesls 55, 1y (B3l cn e bl

A 09 Sed g Gloy comr Jiime 510905 Fojleds Jloges
9 Ole » lajlpen (29, b ACP Jus 5l odal Cewsay
Sged ol G o s o Ll 1) gliw J o se SiS s>
Ol WWPY Lo w09 See )0 (pw Sop SlpesS (e
92 Oliee Y Jloged (rogi laadlh b guon 23 o
Lol el oo Oil3el g e L;JL., YV U e il58 L PRARYES
5355 ey e SRl Sl YYYY G 0T 5l
b sodbe oo b ol calS aig) Guopw 5 a8l ialS lagas
shyzl 5l ol (Bly s Sl oo aslsl S Av slgal
ey loged o oad 0wy pw Sl 6L Ly 85 AC-P Juw
2 s 05,5 en 5l e Coly Caoms sl iy I Y _xlaiio
Ol S ol 5o 1) (Sbw)) ploje (25095 59 (5o
Comd Sjgoty Wi 09 S o Sl a5 was e Gl ) s
Jlo ar e g5 05, 50m 4 Cod Wgi 0, 5a o] 3 e
yobdy Jloges cpl o Woi 09, S pn Sl .l ool dwle VYF -

S5 ok ghls oS Joe wad Tzl gl Jow S5
lxe 2505 iz g 009 Wodls p (cegede Bllai 5 5l
0,5V olasy g "AC-P" Llil 5l oles Joe o el bl Jow
3 ool Sl Lpas ol oolaiwl uiz 90 0 iy "npar=7"
Ly g "model=ns" 415 0 glp srmdb pgw ax 0 Sl Jow
(oo Jae 50,5 ol sl 6 sl "model=bs" -yl
Al Y ol oyl Saew S, dslae y0 A5 09 Spe olej

R odg GMSQP 39y 2

Lasl

-

3 iS0s> 3590 VeAe olawi \YAR-AY sla Sl Job o

Ol 0eSlee & 0l e (i) Gl (S (Sa S o)l
SIYNY g gl s VAV o)) il 45 25095 395
Og Carex Ha5 laas SO e bl 4 VAYY Ly 6l
Mgy S iS993 el oy YV ojled jloges 5l aS aigS les
calis jshiiey ams e ol Jlo Ve ol b 4o 1y il
o952 «oloy Sl o (L2509 90 i @i S
Oliee 2 g 09 52 5 Gloj o oo szl g3l S0 5 Wy
odd 0dpdS pgal 4V gV (Ao slalages (25095 59
2o Ol el aseine QLY logad (o a5 jshailes .ol
SAVATAL Jlo loy slooygd conz p (85355 j9 Olies
a go slad (FAV-1F) AVAY ((WWAA-QY) AYAA L(OYAD
s9r Ol o ORI L (S Ve B el gl s a5
0 S 0 055 4 halS g, ] 5l ey g a8l (Il S
Flade 4wl oo Sl (p85 Jlaged cpl )3 w2
xSl » Oy St © ¥ (A5 50 all WS g Sea
BRIV R RV O W S SWRPP-IV-YY S SUWE I A P
e 5 3 gley 4 Sley 50,90 (e Sl 9 ri
Sglon 0NS (LASO9F op cerd )3 S Sy (S sleog S
slole Js> 1 jlse b I bslas Glol 4 i 45
obey S SG vg2g 5l Slis wilgs oo oS el oo YYWAA-Q-
253 Gep pS o St Hlogel 7 Vs yo il
51 ool ) sl 0 i a5 (gloog Tad o
5 ot 5l Bl Sy s oy Sen ples )3 St jsboa,
oy Seo 5l degamo 1o 50y ()2 b g Conl je o
Sy ok So )3 e Sl (pl &S 2dbye e


https://journals.tums.ac.ir/irje/article-1-6279-en.html

[ Downloaded from journals.tums.ac.ir on 2026-06-25 ]

Olan 5 LS eal ol /1Y

oS wlier SRl e Gl L (L2505 555 5, (Sl A
dgy G og 009 oSl S a 0B WY aoy logad
aldl 4 o)Ll odle aiSS pl als o lis 1) aals el
509> Sap 9y S 095w 9 ploj e WS oo 12
e e plas |y Jawe gzl sael cassay (2bly e 1L
OBy 55995 San p g oS ee Sl leed ) Ceen
Pl el vy, So S jsbay Jlages cnl o Wi o Sea ]
QLS 09,58 (i 4 g 09 Sed (n Fomsd 5l 690
Al aisy o G s VWAL Jlo i 09,5 en 5o ks s o
O bl o3gr (p2alS (L25955 Gep Olie 2 g 09 S e
b o slil 4 lawsie jabay a5 was oo lid Gy o il 0g2g
Olies 4 (85355 jop Glime Lo Spa Wi Jlu po (al3dl
658 Sl S L b Gl Sl By 5 we s YIAR
Slael a5 09 o0 00u VWAL Jls Wgio of,81 ;0 Wi 09,5 e
Slom A Glaog Ser (85395 9 » Wg 09 Sea LlalS
485 5 AC-P Jow ;o ley 3145 410 5o ailen .l ool 045
9 39 W 09 Spa — Jho odd St lajhie
0l ooyl ACP Joo 5o lizme 315 5 Lk o5 SO & j500
oles Al sl 5o Gliabl g0 a5 bl 51 53 (5 0
g Vb ax sl jloges cpl cunly Caons glosl jo ead oays
JB Gloy 51yl (gl Casd joome s S0 53 95 50
il sod slazel

Wi 095w (5 emd Sl 59rdm 5o 1) (sl Wy, SO IS
as ol plas iy Bl aes e lad 09,5 e A
oo S s Jlo 5o Gial38l Jlo o sl & Lawsie jsb
6P S aw b Rl aoye (AT (L8355 5ep (e
Aol VY0 JLo b g oo £4,5 VY Lo 5l as algi 09 So
W55 Jlo Gl b (25055 50 lien Gal3H s 5
WO ol alols o (6,50 5 sl oo laog,Spe
390 Ol il g uels Gl cudga a5 VYYe-Ae,
odslice b oo 055 5l Ly Wgi sloog ,Sen ;o iS04
sl lade a5 048 oo zlpanl Jaw SIAC-P Jaw o olej il

P S D)g0h (AC) Wi 09,8 wo —(r Jio 5l oud (S
Caos 53 sl 005 3,1y (P yloy 51 0,910 Joo 4o Iyze g LL
‘_’AI"SN\.\S )‘ ‘5..'509} 39 \.\55) aS 0 cvalive \VQ’JLM)
o3ls il g 1alS s gl nFna 4 Slej 50590
Wgi 05, Fp 5 o eimw Jiws 310505 O o)lads jloges

$9y Bilolgen b9, 5l oslatwl L AC-P Jow 3l ool censa
B Jloges cr Coom ams oo i 1) (Gliw ) () (85395 590
Jbo g5 09,5 ed 4y s (L8595 p (o S90Sl e
Y orhie beogi Jlogel ;0 aS aigS les s oo ol )YFF
b SN AE G 3 b (85955 590 Gl o oy
VooVe 5o iom nl 3l om e (IRl (s BB ol
Sox e 55 il 2Rl ooy wiz o Gl L Jlo
Sl b (S Ve w5l cales 50 g gl oo 00 L8504

bl 4 TS e ol

Jrii

T
ATAL \YAF ITAY ATAA

VFAS v 1Ty yrar Aray AT
WAL VTAF . ile) slo o g0

Qb)ub‘)éwvl\o—qi 6udb‘}w—\>wb‘}dlﬂ) LglA»)}:WfffewJ;S;r)}j Q‘j:.d 4..,.1L5.a—\ GJL&.:I )‘3‘}«3


https://journals.tums.ac.ir/irje/article-1-6279-en.html

YYNAYAO-AE sladle 55 Ol J Okl 53 S ot 2eis 28355 55 5 Olses 55, U5 L;ua);r”d'uj o5 (g Slros S 3 S o)

[ Downloaded from journals.tums.ac.ir on 2026-06-25 ]

\"WEA
E{T-.- 1 1‘\’ /\ wres A T
R Ly, 1874
?i‘ ' 1FAY '.‘3\ : \/ /\
30 ‘W' ] o w:\
‘h‘ irar .
A 1] 4 T . I
b B 19
\13 V.. \qﬂ V. VA
L T T T T -0 ] 1 | 1 1
g f. 7o A Y AN 4 A
s i plaj 2 (e € 3 gloj 2
T TA .
4 _————_____ L Yo )
% ! " — .‘:LY ' o7 fA
BRI 13‘\ AoV I~
LN T L
3 1w £ & \/\ N
| _.__.__-—-—'—'_'_'_._._._ .
Aovq L)
g \/ 1o \/‘
4 4 L0

b
WA arhs AL aree Y va¥
O sl

e 12 . 2 \Ph-

sodgp

VWAO-AE ¢ Sliw J Ols e 5o L8 Vevven a sl Jla 0-Ar - js 2S5 05 55 0 Ol SIS Hls gl Hler =Y o led s gad

o Ol i Ay Lgua))fvﬁwﬂwls:}j-dp‘;;wﬁ\j}ﬂ Olgn i oS35 sl Olj e g polat] 2S5 05 55 0 Ol idll

.JL,ALSLAo};w){,U)}'e};rbdeabﬂjjﬂobﬁﬁis WLSLA@};WIJJLAJJJWl

e -
1
_2 \e - ATAA
,)‘ ) AL
ﬁj v yrar
3 ¥- N Ao

Gl i gl 43 (e

\YFA
YA
WEA
A ey s ITIY
vy \/ 5[\
T T T T T
¢ T ¥ Fe A

Y ¥

* —— \O

LR

b .

\'/lj ¥Y
Y

g o glej g9 o

N f‘ /*L//-\f
AN

oF

/"‘n‘

WAE  IWWAS WFAA TRy yrdE

O S sl Gl s

W 22 e we- YA

s s @)l

BERS Ql}:,a ;:.;;VL AYA0-\YAE ‘JL“WJJJ ol 03 8 Veeen jALgljl‘gJL.« O=Ar e 53 J.:SJ? 35 Q\J-,:p ;S:M)&S)\J}A_} )Lg;; =Yooyl )‘)}A_‘!

)}J.:ulj:,d B L;::_L‘)'JJ}J LSLAo}JfrAWJJJLS:};-WL;JLAJ;-\))J; Q\J:A QM\)VLJ;SA?:IJ}JQLA)WJ;WWWIJ;S:?

W&uo};wj)w\j}:o};ﬁ‘_;pub-\)}ju\ﬂw‘)wgwéue};wjgfbjdwu}‘


https://journals.tums.ac.ir/irje/article-1-6279-en.html

Olan 5 LS eal ol /6

[ Downloaded from journals.tums.ac.ir on 2026-06-25 ]

o Ol (25255 55 O A5 03 S Dlos e e s Jilod ) )led g

Pr(>Chi) Deviance Df Resid. Dev Resid. Df

FAYIFY Yoy e
AR AL </AYYA \ £4Y/64 YOy Sy ) = Cyu
CIYEFD Y/0fA) A £a+/-Y YYv Al 09,5 od —
IR ARA VV/oYEa N FYNITY YEY A 05,5 e — o) = cymw
SAARA Y -Y/aYyY- -0 FAVIYY YYY Oley =y
AR AR YAF/N -0 £4Y/64 YOy Sy ) = Cyu

g;’t‘”JjuL) L;is)?j)ﬁﬂMﬂh};ﬁsou)uwdb&l{‘)‘}J:L?L.;_Y e)Lo.:J J}.\P—

Pr(>Chi) Deviance Df Resid. Dev Resid. Df
FYV/aY Yoy e
ERAR \ < 1OFOY \ FYVIYY Yoo Sy ) = yas
+/A9-Y </AEVE 4 FYZIOY AN g 05,500 = yaw
o/-+Y¥ Y. /Yasy 7 7e2IVY yya Wos 09,5 02 —loj = e
</Affo -\/Y-£4 -5 Fev/af AN Oley =
ofee¥F BEViars! -5 £YVIXY Yoo g ) = Cyu
Yo !
3 b
3 /
ﬁ,_ i
7 / ]
7 u 1
2 3
1}
o

feme i

) T T T T T T T T T T T Tl
L] '] L[] P& Ry B0 Fb VA AN Wb ATIA NTYA NFTS ATFA - ITAA ATRE YA WTAR IPL

N il s
_‘)L“)_u”‘ JJ»“WJJJEMJJ [)‘JJA L;:Sh}éj)ﬁ u\j:ﬂjz.,\j)] 6@5);(..14}0_3‘.&)‘ éLAe)jé (o &UQJSJ@;\ A)jiﬁ —£ DJLQ-\:I )‘b}od.

WWAO=-AE g oy Son


https://journals.tums.ac.ir/irje/article-1-6279-en.html

[ Downloaded from journals.tums.ac.ir on 2026-06-25 ]

Yo/\YA0-4¢ dlﬁdb)}dbﬂ)dlﬁ“‘))fﬁMﬁaﬁf:séf')}fd‘ﬂﬂ S 'UJ:'LSLA"};V‘A}L;’L‘) dua)});&wduajﬁjﬂd}ﬁ\ O

s lila G250 s lee

Rate Ratio ;.0 vos

AT T T T T T T T T T T T T T T
] 1] \(] o o -] 1] A A TS T ITTA O WTTD ITES - TAA RS YA ITAY Q)

NETPST

—0bs =i e i Sha S 0L ESa e s Olpe g laes Sen 5 Sls laesss i slaes S s 50 =0 o ledd Hls ged

Sy 5 it o3y S50 b Sl os sl ol 0
Ul 5o Loty s 5 laodlsils ey Bz (npnte 5098
Iy Blaal 4y Sbcwss ;0 o 50 o Sl Gl oo a5 ol
o (VA=YY) cedls llg> o LaS5095 550 Cde o indeo
JB e b (S YO o B gloe jo (85355 59
aelsl g, ol S Ae sl b g slse LtalS glalisdle
@ Jlooke 5o oL plabidasds (S 51wl
oS Wl s Jlo PPl § teasd SLS | glad>
g anelr o el A8 @lonjl b Jod 28l cleay
ol 4 pladl g LaSags IS8l Jlzo 508 (659,055,8 Codghame
Swy) Glope 50 Wgi 09,5 0n S sy 50 (YY) al iales
SOV Jlo ey Sea sl Mg g S S a5 ad esalie
3 gy opl g g e ee plid 1) cliEl wgy SO VYD
093 yeme &3 (55 ey PLS b any 4 VYFe Lo Wgs 09,500
WWAD-AF Jlo ey sosls yo Loog,Son ol iaasl ols sl
g ge e dxelr aralls ciz g Wles,S iSags
03,5 sy e |y (leizl g golasdl (sla s Ul Sy
Jds ST g sy gy 3 9, o3k M b ojlgen 4
oot Shesd b 650 @l 008 G5gdasd Lul,o
2 sl 00 i BT o aSegs by g ISBI 59 g ails
i e Wi es,Ten i VYOAPA o sliey T
815 1 el 0y 055 4y iblS Wiy, Sl ) o je ES3gS
e g ol M o) 45 Aol Ygo5 plas 45 Lo
gy 9 ol SHo a5 Wheged Jexi |, Sz e
Sz g Ml oy yo o Lylpd o g (5, Kep 5 (Josn

WWAO-AE Wy 0y S en

&

—

Ol p o Jise Gl a5 ols las g cnl slaasdly

GRIF S VY G e 3l b laye 0 (S99 59
Olez 5o adls pdlel cutlag Sl plojle &7 Jb joenl oo
VOV (w095 50 (£55395 9 (e 4235 Jlo Y- (b
YoND 5 YV F lal o Lo 5 axils aals & 5, g, Jlo
Ol o oa plonl glaanlline (VF) ool axily ioliél Mo
2 55995 59p Ol w3l Jlo iz 0 &5 des oo LS
Oh9d Sisls5ed Dless (VF) Canlaidly (al 8l (w095
MSn S > AL g S Ml 4 L ool
5 olly o ot Jelse 51 (Koo cnlly BB 5 (bl
cslie slaoly Gyl 5l ST a8 Sl 5l Glhe cnl o plas; 2
oszee tleizl ol (Ul 4 e wgli xS
3 5 Shdn s Bl Bk 5L (10AF) ab salss LaSse>
oz b ible bLIl o)l8, JLlss (Ulszgs lhss ]
Slp wbcgsgise LSe35l )law o a5 witis @l
RV (el 5 (S g dls derg Ly, wisSinl )15
005 ol sl 50 OVAA) ad Sl o ible oS
Sa9els 5 83,5l el plamil jo 00lgils (Lol 555k (58
b olojea 9 Joazs 5l csld plin (Ll Jad )0 o aiies
oot Lasl Gl (Bed p ook Jlad (5,0laS slacudled &
pac g (e clly ol DByl (Al gd e Jeod pls; 3
9 O Rl s Gl 8 (B, g (i slajls 4 4y
=535 I3 Rl Cales 5o 9 Ol 3 g udly G SIS


https://journals.tums.ac.ir/irje/article-1-6279-en.html

[ Downloaded from journals.tums.ac.ir on 2026-06-25 ]

Ol 5 LSl 4l /11

S 08 b atndS gladus jo (S g ol
odd (Sl 0U) Jus 5o (L8599 G9n GRIP oo
2l sladle j3 B 590 Gl g ceslial slaglys sl ool
Lulpd onl jo cal 0o ;b0 b cnl 4 (35 ols 5o
sl ag) Wg) og Ses )3 (LASS93 59 4S B9, 00 Lt
et slaglsl o by aSses (YY) 0,5 i o )
9l G gy 08 9 ool 4 s (lae o 4 Lol el St
5 ohay SosiS g e Bl QUL g Sl Al s
£ o éa.s)' S g wlae o 0 (YO) cwl oyl ol juan
Ll ool ot amals I ldy 5 ol bl cow
Seles amalr ;0 (Bl en e solaill latesg e
509> Gep 3 ead onyd ooy JEs Sl 4 azgi b (VF)
590 Ol G Cude dlaily v9zg eizen s Sl oL
Sl Gl slaasllhs ;s o5 b sy il b 2555
90 2 Oley sl Bl 1 aS oS (6 pFaml Glei e el 0ads
Jlo Ve (b b 90 g, 8l cos Sl ) o) (2T
S sladaliy 3yl 5 (FYYA) ool 039y il s o5
cadiloge O)lig Ceodl Cdglas Lawgy VWAS JLo 51 iSogs
5 (Y2) sl ooy Jlosl lagyliwl aan jo Sy (jgel 5 Gloyo
slayld; 5l 6 pNin Gl wlealy o b)) ol o
5 S o)l (Ll @lagbisel Jold iSess
ab 2l eleiz] ol 5 sz gla)ls) 5l g Sy
SN Oy @ 25355 5l 6 Niy aly Gz (FFY)
o b ok g plesl &5 (FY) oog 2l > o (8l
P T S
snlyd (FF) sl ont alal o] 4 adg) slacedl e Slos s
alS e 1wty Slladl ol 45 cad o] 5ol
POAYAY Jlo g lose ;0 WA Jlo 5l 225095 59 ol
loanllae all & 5L sgzs ol b Ll sl adls ol
slaphdl (o galul) 335 (o2 Slp G5 SSLbanal>
S pdoe wlanl (25093 j9p Bl 5 4B Djeo
Sy o slap it 2 SMel (pw) 990 S0
L olojed a5 Sl VTR Jlo 51,905 (59l (a5 plosle 5o
Al yge @ bl 10 (85355 590 Mgy 2 Oley ST @G Rl
3o olbdle 5l glesle cpl as” slo ol el oals oays cialS
e SA5055 4 S5Sie S ye 3 lpe oolod (sler 4 pludl
o Jged 5 00505 il o Ll (6 1Sl Lags 45 e 4

dslie iz ep Cowl 009 rosls oyl 6)51&"—‘.’ S 39>

Gl 0SS 35955 an e ol (en 5wl |,
ooy Spa Sl (o p 50 (YT-T0) s go iudgy | ooy Spa
Vg 05, Swm cial3¥l 51 e 0T 5 om 5 VYV Jlo Ay
R N N
g wulie 5o 5 Olhss (ul sleizl g (S2yd Gl b)) (o)
@159 4y 098 (al 5SSy (llszs 5 (Ll sla ol
5 okl gy Slhole 5 g @ bles g Bl Rl I3l
ailosls las b magsy (Syb 51 (YF) ol 00,5 ade (g 5Tas
0sSUsS sleacz Sl ples ) bl ol slaaaly 5 S o5
ol ool 13 8h cow cleinl 5 owbw ol
g 4Bl dgun jera B 5 )l (Sl e slalelant
Ogzed (fleizl slaonny g o lnial (il s 09 sl
5 OO e st @bl 5o (TY) cunl oud 25095
G?oLJ jeip a8 alsdS fud wlie b oolay jo olle> slo sl
Olsz G 0by SIS 3525 o )l 1) Sl ol oy
odd Max Jud j0 iS85 oy ialiEl g alBdS s g
5 e by, lsx 55 Lasg, Jol snie 4y (YA) o

Sy sz, e o i el 4 oleiel alS g 8
Syl e il VYF e gans ;0 (V) 048 o0 Cgmme
N e2lEe 5 Gl Comezr SO L anslr ag2lpe el Coner
ooz bl lals ) )l o5 sl oad 131 ooy 5o
Sl ez g Sl oaile Sz o) 9 Elodjl e (Jad
Sl e (L2535 9p 2 Vg 0y See Fl il cle
b5 2509 S9p xS SIAT0) sy Sl
S el w3505 a5 1y 215 5 Gl logs iz i)
o Sl Gl b)) GEldiiner la Shy Sk
sible slagzgo prizer 5 (550 5 Obj ade Zigis
(&) ol o gl Glazlsesl dapl Clag, 4 Cod
oz ol sl G5 JLad St (e sliel 5 88
son lp oot wslid slocas Gaite 3l g 0yl o0l
SB35 VYY) g, e Hledias U1y LaSoss sl
Eo el (w505, )0 (L8509 Gon (ke Sl
a5 plxl Uy 2alS g o GlBI L oS Gloy el o0l
GRS g 9P Ol pees D98 (rized 5 6595010 5 (555l
P il g e Gezee anl> o sl glacylex
09,52 S L(FY) aitn I Sloys 5 (F5) sl o (sl
odls oLis |y SRl g, S olgen G) 05 sln Wy
5 fleizl gohe ab) pae @idine g Cuw BBl


https://journals.tums.ac.ir/irje/article-1-6279-en.html

[ Downloaded from journals.tums.ac.ir on 2026-06-25 ]

YV/AYA0-4¢ duJLJJ)QL:uJ)jQLnﬂ\)QSJGAJN&S))P‘)}}JQ‘J:A S Jjjdua})fvﬁjsu) dua)});&wdua})fjj‘d}ij\ O

5509, S 55100 Jloged 4wl jlol b cules o
bLis sl (5 p 5o ol ) (5 5 0l 5o gl 51
me e Lapl pliebl sga > 4 azg Ly moxie
Iy es¥ ado aob ol gleasly s o ol bl s

Dgas bl

310)05 9 ;i
Olosle Lawgs a5 LiS395 5lge saosls 3l aslllas oyl jo
6)9](:‘*? 2SS A ails e m3Y 0g3 By
Alis ol Syl Josay ;a5 ainils o5 18 iS0s5 sleesls
clblagy eaSiily 1 (ghelgmean! wd )l cwlid IS asl bl

el 0 C‘ s | S St e o‘i“"f fa}l.c olKisls

1. Daliri S, Bazyar J, Delpisheh A, Sayehmiri F. Investigation of
the incidence rate of suicide in Iran during years 2001-2014
A systematic review and meta-analysis study. The Journal of
Shahid Sadoughi University of Medical Sciences 2016; 24:
757-68.

2. Shojaei A, Shamsiani H, Moradi S, Alaedini F, Khademi A.
The Study of Successful Cases of Suicide Commitment
Referred to Iran Legal Medicine Organization in 2010.
Iranian Journal of Forensic Medicine 2012; 18: 7-15.

3. Kaldi AR, Granvad A. Study of the causes of suicide in
Kohdasht city. Social Welfare Quarterly 2006; 2: 275-93.

4. Ahmadi I. Some motivations of behavior in Iran, especially
Lorestan. Lorestan: Aflak Publishing of Khorramabad 2004.

5. Naghavi M, Jafari N. Death Symbol in the Country of 2004.
Tehran Publishing Archives: Ministry of Health of Arak
University of Medical Sciences and Health Services; 2004.

6. Ambari M, Bahrami A. Investigating the relationship between
cultural beliefs and suicide (Case Study: Kohdasht Town and
Paul Girl). The Journal of Social Security Studies 2010; 1: 1-
29.

7. Nazari H, Mahmoudi Gh, Obeidavi Z, Garmsiri M, Pournia Y.
Psychological Autopsy of Suicide Completers In Lorestan
Province: A Cross-section study. A Journal of Multidisciplinary
Science and Technology 2016; 7: 68-73.

8. Zargham Boroujeni A, Yazdani M, Yazdan Nik AR.
Relationship between parental behavior patterns and
depression and suicidal ideation in adolescents. Journal of
Kurdistan University of Medical Sciences 2001; 3: 46-54.

9. Legal Organization Medicine. Suicide suspected death
number. Thran: Iranian Legal Medicine Organization 2017.
Available from http://www.Imo.ir

10. Mason WM, Smith HL. Age-period-cohort analysis and the
study of deaths from pulmonary tuberculosis. Cohort Analysis
in Social Research, 1985: 151-228.

11. Carstensen B. Age-period-cohort models for the Lexis
diagram. Statistics in Medicine 2007; 26: 3018-45.

12. Taherion GH, editors. Issues in numerical analysis,
Interpolation by cubic spline method. Esfahan: Faculty of

alie Loy o8, Shegly 5l Jlo 12 @l (85055 3)lse oluss
& sy B dem alply e e Gl Ty Gy Jle o
SlaiSos> ol p s U Cod (L8599 9p GRalS
axllas pl joall oog Sl (S lojle 0 She a4 e
@Bl aoly S gl Gl bl jo (85353 595
oS asl oglae il glaglivn pd Jo 3 SsS oLl
@z glasly ol ol o wyp s aslllae 4 LS
Sldalhio o LiS0e5 o)lse 5l golawy dlls o 5l 3 S>oS
g sod Cud AVl S JLel j0 a5 s 0 7y el calisee
5 Gmfé? o)b.a )’l Lg).aol.: oo a5 cnl Joioee Q,g‘ﬁl.;.g
QT G rdpeesd pae o Lol wgis ol ol olal IS )LoT

(FR) 0l aalgss

Mathematical Sciences; 2008.

13. World Health Organization. Teenage suicides (15-19 years
old). Geneva, Switzerland; 2017.

14. Mihandoost Z. A meta- analysis of suicide rates in male and
in female in Iran. Georgian Electronic Scientific Journals
2013; 4.

15. Silvers JA, McRae K, Gabrieli JD, Gross JJ, Remy KA,
Ochsner KN. Age-related differences in emotional reactivity,
regulation, and rejection sensitivity in adolescence. Emotion
(Washington, DC) 2012; 12: 1235-47.

16. Greydanus DE, Shek D. Deliberate self-harm and suicide in
adolescents. The Keio journal of medicine 2009; 58: 144-51.

17. Gruber J. Risky Behavior among Youths: An Economic
Analysis Chicag, 2001.

18. Cutler David M, Edward G, Karen N. Explaining the Rise in
Youth Suicide. Chicago: National Bureau of Economic
Research Working Paper Series, 2000;10: 23-32.

19. Wikipedia. Lorestan Province Iran, 2017. Available from:
https:/ /en.wikipedia.org/

20. Shahgholy Ghahfarokhi F, Moradi N, Alborzkouh P, Radmehr
S, Zainali M. The impact of training problem-solving skills on
self-esteem and behavioral adjustment in teenage girls who
have irresponsible parents or no parents. Journal of Medicine
and Life. 2015; 8: 125-31.

21. Bahrami A. Suicide in Lorestan is the result of uneven and
rapid development. BornaNews, 2016.

22. Phillips JA, Robin AV, Nugent CN, Idler EL. Understanding
Recent Changes in Suicide Rates among the Middle-aged:
Period or Cohort Effects? Public Health Reports 2010; 125:
680-88.

23. Movuedfar S. Sociology of Social Issues of Iran. Wazirie,
editor. Thran: Noor Elm, 2006; 9: 54-63.

24. Rahimi Z. The study of the effects and consequences of war in
cities in Iran. Specialized Quarterly of Holy Defense Studies
2010; 8: 53-70.

25. Masoodi HA, Khan Beigi S. Iran-lraq War: A Sociological
View Giddens' structuralism approach. Specialized Quarterly
of Holy Defense Studies 2010; 8: 23-36.


https://journals.tums.ac.ir/irje/article-1-6279-en.html

[ Downloaded from journals.tums.ac.ir on 2026-06-25 ]

Ol 5 LS el 4l /FA

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Bahrami A. A survey on the relationship between social
development and suicide in rural areas of Lorestan. Thran,
20009.

Rustam Ali Zadeh W, Ghasemi Ardahi A. Socio-demographic
and social consequences of Immigration of imposed war in
Iranian society. Holy Defense Research Center 2011; 1: 59-
79.

Goodarzi S. Changing the values of youth and its related
factors. The Journal of Social Welfar. 2010; 10: 421-444.
Ghoreishi SA, Moosavi Nasab N. Systematic Review of
Researches on Suicide and Suicide Attempt in Iran. Iranian
Journal of Psychiatry and Clinical Psychology 2008, 14:
115-21.

Alizadeh M. The Effects of Implementing the “Targeted
Subsidies” Act on the Economy of Country. City Economy
2010; 96-108.

Rahimi Movaghar A, Sharifi V, Motevalyan A, Amin Esmaeili
M, Hajabi A, Rad Goodarzi R, et al. National Scrolling
Mental Health. Thran, Iran, 2010-2011.

Anbari M, Bahrami A. Relationship between Poverty,
Domestic Violence and Suicide in Iran (Case Study: Rural
Areas in Poldokhtar City). Journal of Social Problems of Iran
2010; 1: 1-30.

Khodabandeh F, Kahani S, Bagheri A. A Study on the Factors
that Associated with Attempting Suicide in Middle and Old
Age Patients Referriry to Poison Center Lghman Hospital in
year-2009. Health Psychology 2012; 1: 10-31.

Alami M, Tigzan Kh, Bagheri R. Determine the prevalence of
violence The Social Factors Affecting It (A case study among
high school girls and boys in Ajbshirir city). Sociological
Studies 2009; 1: 25-46.

Gorgi Z, Sheikh Fathollahi M, Askarizadeh MK, Rezaeian M.
Epidemiology of Suicide and Attempted Suicide in Larestan

36.

37.

38.

39.

40.

41.

42.

43.

and Gerash During 2008 to 2012. Journal of Rafsanjan
Univercity Medical Scieance 2014; 13: 597-608.

Poorolajal J, Rostami M, Mahjub H, Esmailnasab N.
Completed Suicide and Associated Risk Factors: A Six-Year
Population Based Survey. Archives of Iranian Medicine 2015;
18: 39-43.

Kposowa A. Divorce and suicide risk. Journal of
Epidemiology and Community Health 2003; 57: 993.
National Organization for Civil Registration. Divorce. 2018.
Available at: http://www.sabteahval.ir. Accessed Aug 22,
2018.

Habibi Kuhi L, Hassanzadeh SM, Shahrzadi M, Karimi Kasimi
E. Training Context of Suicide Prevention for health cares
and volunteers. 2007. Available at:
http://shemiranat.sbmu.ac.ir. Accessed Aug 21, 2018.
Guidelines for mental health and addiction management.
2018. Available at: http://hd.lums.ac.ir. Accessed Aug 19,
2018.

Malakoti  SK. Introduction the research core of suicide
prevention. 15t ed. Iran: Faculty of Behavioral Sciences and
Mental Health (Tehran Psychiatric Institute), 2016.

Mental Health, Addiction and Social Health Ministry of
Health and Medical Education. Methods of suicide prevention
using telephone follow-up. 2017. Available at: http:
/ /khc.kums.ac.ir/kums_content/media/image/2018/06/13
1235_orig. Accessed Aug 20, 2018.

Mental Health Department of the Ministry of Health and
Medical Education. Instructions Order of the National
Prevention Program. 2015. Available at:
http://pishva.sbmu.ac.ir/uploads. Accessed Aug 22, 2018


https://journals.tums.ac.ir/irje/article-1-6279-en.html

[ Downloaded from journals.tums.ac.ir on 2026-06-25 ]

Iranian Journal of Epidemiology Spring 2019; 15 (1): 29-39.

Original Article

Investigation of the Pattern of the Effect of Age Group,
Time, Period, and Birth Cohort on the Incidence of
Suicidal Deaths in Lorestan Povince, 2006-2015

Ebrahimi Kebria S', Hashemi Nazari SS?, Mehrabi Y3, Nazparvar B* Shojaei A’,
Mirtorabi SD*

1- MSC, Department of Epidemiology, School of Public Health and Safety, Shahid Beheshti University of Medical Sciences, Tehran, Iran
2- PhD, Prevention of Cardiovascular Disease Research Center, Department of Epidemiology, School of Public Health and Safety, Shahid
Beheshti University of Medical Sciences, Tehran, Iran

3- PhD, Department of Epidemiology, School of Public Health and Safety, Shahid Beheshti University of Medical Sciences, Tehran, Iran
4- MD, Legal Medicine Research Center, Legal Medicine Organization, Tehran, Iran

5- MD, Faculty of Medicine, Department of Clinical Psychology, Shahid Beheshti University of Medical Sciences, Tehran, Iran

6- MD, Department of Addiction Studies, School of Advanced Technologies in Medicine, Tehran University of Medical Sciences, Tehran, Iran
Corresponding author: Hashemi Nazari SS, saeedh_1999@yahoo.com

(Received 20 June 2018; Accepted 27 October 2018)

Background and Obijectives: Suicide is one of the psychosocial problems in Lorestan Province due to its socio-
cultural and economic structure. The aim of this study was to investigate the effect of age group, time period, and
birth cohort on the suicide incidence in Lorestan Province during the 2006-2015.

Methods: In this study, to overcome the identifiability problem, the Carstensen approach and natural cubic
smoothing character were used in age-period-cohort models (APC). Cohort effect was calculated as the relative
rate from the 1984 reference cohort for men and 1987 cohort for women. The period effect in both sexes
constrained to be relative to 1390 and to be O on average with O slope. The best APC model for both sexes was
the models with "AC-P" parameter, 7 knots, and natural splines for men and B splines for women. All analyses
were performed using the R software with Epi package.

Results: The age effect showed that the highest suicide incidence rate was seen in the elderly. Two strong birth
cohort effects were observed, one increasing one in the 1980 cohort and one decreasing one in 1991 cohort. The
most significant period effect was seen in men in 2011.

Conclusion: The effects of 1991 and 1980 birth cohorts could be due to the consequences of imposed war in
Iran. The three economic phenomena, oil price change, increased divorce rate, and increased unemployment rate
can be effective in the emergence of the period effect in year 2011.

Keywords: Age-period-cohort model, Suicide, Lorestan
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