343—351 Olwap 4 e)w s16 093 s1399 QL:...A) ‘Q‘ﬁ‘ ‘53}3}:».,\_.3| u—vﬁnﬁ-’fs dm

SLJ 30 599 Yl g3 Glwl JU 5 333 YIS 9S o guS 90 (ot s g W g o &)
Sy & Jukxi 11391-96

Sl 51 3lo ol O guwel m2 30 S Ws v 30 P9 OB (Suago & gy 4Bty 5 LY Fame

Ol ehgte (ST psle ol8iils (Bl e elozrl ol s Sliiond S o ¢ s 5 5T sl

Ol e cotn (ST 5 ke oK ¢ g el Dliiond S ¢ oS SLT (6573 (g ity

Ol et g S5 ke olils (Bl g ezl Jalye ik S n (bl sl Lokl

Ol o) et cdgtn (S35 psle olils (Sl g el Jolye ik S pn ¢ 5 SLT L stent

NPRVEVRVEVIC S P ENCEL FRENS IR INEY) ol

Ol g et g (S psle o8l ¢ Sy 083 ¢ g pdils iiond 458 ¢ g0 o (S (5108 (6575 (6 ntils?

16855 5 1S oy 051 B1892707: ulas s i ST 5 (8550 pmockal 03 8 e il 0aKils 18 516 ol tils pn colils O cdgdn ! SUiS ¢ sl ety ok 5

aminimaryam2368@gmail.com
99/03/10 : 5 4y 98/09/10 1231, 55 o,

b anllas gl el 315055 ceadlas 685 (lys U ylSa, s iotes dha 51 dmnlor 30 IS055 198 s (528 ooyt 1 BINBI g doukio
sl o plil 525 590, ol B bl JLo 8525 (5355 S e (Shnstar 5 N st &3P (o B0

sla l3le 5 5o Laools ANACOD l580s 5 5l oolasl b ooty iU 51 e Coles 40 00l (cmgssl ICD10 alipe (slonS !
S 3 o 5 4520

3l osliinl .59 1396 Jlo & gy jo (e (2 505 9 1393 Jlo & bgyyo JLo 5 05 (5095 1agS 0 lime (n i lBAISL
A 03ls 3l g (olulid canlio Joe Glsie 4 ARIMA (1,1,2) Joe Coles 50 5 005es Lias! 1) aosls (5,5 Jolas s,

bl 5 Sl il 93 (LS (555 el bl 0 ey 3590 Sl B 30 Jlo D505 (S35 sregS s lies [ (g S AT
P s a8l anng Gloys iS5 53 jresS e Glie L iz Lol o)l aslsl oo vey sla Lo jo (205 ol Joo (i
So—tp 9 Looslgls (AU mhaws ( Sllage Slass mhans (l31L Glgs o 9) Cnl 510500 3529 g3k ) alold anngs Jl> 5o glajgiS

0505 G JLo D 5 5055 w9 S e (liee (el GRalS sl 5o (lpole lanly 5 )0l Ol slacdlye

$325 ool Sloj Sy (WD 325 5365 1095 o 1 gualS 519

.

AW

[ Downloaded from irjetums.ac.ir on 2026-03-24 ]

4 OB355 ey S e 3)lge 2alS 590 3 1) 393 oY Dl
ke 11 & S5 e 55 s 3 a3 o o5 bl

Je5 55 Sogs 20 aids o 40 g L0 30 59, ,» (SogS
2 odes yeba S e cpl laies o cws T g ol
Slymo glo)3iS ohigar Lawgie wal,o b g walyo o5 sloypts
Jo 3 slaJle e .(3) 2l o Bl Lewl g g Ly 3l
Wy Jlo O 5 5055 Sye ol Lo glaysdS St
2 hlie glaanllas ji olpl jo (4) ol asls sals
9 Sl 00 ﬁl.‘?u‘ ul5o55 }4.03&5).0 6Lbu.....u 9 u‘).uo Ao

035 (F9D50 (IS o9 o o ez S ASLE (i yo

s odl chmez 0By plo b awlie o a5 Cus
don 10 L W plad 1) wonl asils Gslare 095 4 5 oo
N> 5y g el Sl 01,31 e Job o138l (sly (6 piu mole
5 Elogl 5 il @ a5 S2lee 5 )00k 09z B
$lp elowlw v o 7, aals> slaiz! 5 goladl Jls>
5 ol cnlp (1) ogie Sl Lol uals L (il
095 0 Olyee L )5iS 10 Ludls g drwgl mie Slo Sl
5K 5055 g S pe alS 5 cenl Jlo D ;5 e
s b lidgs g conl Lis maw ;o o)l axwgs Bloal


mailto:aminimaryam2368@gmail.com
https://irje.tums.ac.ir/article-1-6870-fa.html

[ Downloaded from irjetums.ac.ir on 2026-03-24 ]

OLa 5 s Sl 1344

orez SRl g 03 Gl o O OB sz lace
Sl 5o )38 8b ez 22 Jalse 51T s 63
et aeliy Blaal oty 5o ol Cunl § 25 5 Camez (S
5 58S jegS e asls (13) cal caeal sl oolgils
5 S mhe sleouisS s 5l (S Al e o JUb
e e 5l &5 Dol anal> ] (Siblanng
S Ll 4 by adgl e 300 e S e oanS
Soyan 9 ol Lis a ol o Jlabl a5 coul slaoslgls
(13-15) sl e

sl e 40-60 culay Sk ol o)lS wlalp
Gy JB s 4t 5a0S L &5 plealSlie b ool
2 Gryaebp g g 080k Sl L plply (16) sws
ol £93s 31 ol v Ul e ey 9 cullage 09>
oy S o sloools Joli 5 4528 08 (T slr b yegS e
slaBal; (gas o Cwdles ol 5 (oubew Gl yaebin sl
5 oo sloalulys wdls slajls @ (255wl lp arug
die oges Cudle glaasly 2L g 2l e Grizes
95 N9y ss &8 Omed S b asdlhe ol (plple ol
L 32y ololm obsl Jlo D 525 (5955 yegeS o (Sien
W pdy Dhgo Sl g S il oolaul

B1LAE T3]
bl 5l e a5 el ahie aslllas o aslllas oy
looaSils 5 laolKiils silagy cisles b oY slo Sinlon
pole slaoasadls ol (592, Glulys pliwl jo (Sap pole
9 SLLS 9 e Cup g Helis Ol wede (SO
alols jo oad oo Sledbl pl> oy (Siyp pole casSidls
Jo D 55 G055 4 bgipe yragS e gamainl o e ool
g o3l S35 1391-96 slo Lo b 598, ol 5 ol
43,8 Sledbl pl a8l o (69,8 Slasiin fyan) ouds
She daglos)lon ;o oad jolo g glaalss (ooles
slals 51 Jlo)l Sldbl quzee 5 bodas 5 gboyo
Slagbaell 5 G5l (Son cdle galz ST ol
pole olails (il Siglee G5k 5l 550, Gluls ol
oplis (Sdn pole laollails Grizea 5 wpde SAp
plrcey (Sin pole 0aSails 5 SLLS yyue> Cup ¢y
(6,5 3lse Bz g aY Mol plxil 5l ey 45 wiss:
pl5s SL3 a5 ICD10  Malis sloas olul S slaa

Jbo 5 0y Wgi yli 50 44 51 Lo S 5 (5955 S e Gliee
addlls jo el saww, 2011 Lo 40 25 4 sodwe 2000
Jlo o5 5955 S pe ylime el oas pll 2010 Lo 5o
ol (B) w55 ey oy e o 19043 4 20/32
Ll SO o50sS S i ali (gows! adlllas slaaisl
Jlo 5 005y W lse 4o 445 159 mlaw 51 zals 4 g, sy,
ooy 1390 JLo y8 onsy Wgs l5m jo 485 13/7 mlaws 4 80
a0 60 a5 ols lis s o) Sen g e andllas (6) ol
S 09,5 50 o0 23 g ylolyes S 09,5 53 0dd Dgd 58S
50 0o, 17 5 (Jbs K 5 00,0 83) Jlo K b ol
o )Ben g S, andllas o iz (7)) o9 oo Jolis 1) Jlo
asl pals oy We e 0 174 4 2012 51 olews S 4o
5 s b 4 &5 GLee 5 6o adlhs o (2)cu
a0 Jls Dy eS8y (liee it gloadlie (i
o plosl ARIMA g, 51 solizwl b 2015 sla Lo 51
25 39S o e 185 pae (Lol LYo 5l (S ab asiine
KigasS (B) el aligi yrag S e ralS pae 5l 26 JLo D
5 sn Ol St e 0 &S Gl o ol Ses
soosls sl oolaiul b o )0 (59205 g0 b odins (g3 o>
amS cpl a4 wols el s0de 1975-2008 loj o,90
sl sy Jde pypcmblie ARIMA (031) Juo a5 oo,
xR uo5..4.-’>)o |) 6‘4:.]“4@ u_i..aby?J (9) Sl ool
ol o ol almil SeSGL pl yo Al D oejee SOy oo
ax Sl ow Jde i Laan grac 4SS Joe aw aslllas
® 9 Q53 u.u)bJ ool » ARIMA 9 U""J‘ﬁ" LS’?’“""J;) o;:.;.';.o
S Sy opsite Wiz Sl e S 2D aie ol
(10) o)ls 55 m 2L K Joe 90 4 s gl

Dl g p.a..\ﬁ Q)‘5.A Sl 00 ﬁl.‘?u‘ O ° as 6‘4:.]“4@ e
ol 512020 45,68 10 b a5il5 20 Slej alols ;o 19-04465
J..Lo u.aj..QJ sl 00 M‘Q}J ),...SJLD ul} oKl )
58 (11)ss: ARIMA (1,0,3) eosls ol eads eals isly
e g ko (S0S 0lse wyy anle 24 e (e anlllas
ARIMA (1,0.0) w4 o 555 581 o ol a3
(12) KW u.u)bJ ool »

@ JUbl g (5555 1095 10 059 A4 g 1o 000y (o)


https://irje.tums.ac.ir/article-1-6870-fa.html

[ Downloaded from irjetums.ac.ir on 2026-03-24 ]

kSLAB 9 @L..m.“ uo‘5.‘> é!l.! 9o u.:‘ )L';é) )l oolawl la 9 ool
565 aallae ol 5o (19) 055 oS3 (gm) 9550 Waosls (105
9 KW R osls ..\.;3) ‘QS'LA) Sy )Lbﬁ.a.; )| oolarul Ls ‘..\...s‘
5 oolawl Lo 8 Jolas (hg, b ooy 0,8 L) 51
Iy Joe 40 50 ¢ 232 (SNamad 395 5 (Swrod 395 (5l l0g0
O oals u.u)bJ 9 U“""" WLA.A J..Lo 9 0.59.0.; QS'LA-UL»-A-U

Sl (258 (wyp e (B3ln (25565 lp asllae (nl s
orzed 5 0smSly “oess ogel 5 eslazal L lassile 3l
(o) Ls FOARY B s 00 lnl.?u‘ ).u La:u] 0o JLOJJ 09'0)]
ol SL JMazul 6,8 ol L PACF 5 ACF (sla,logal
Olis 1) sols dig; baloges ol azplizaiod (o lous
uﬁ).u.b |) LDOAJLQ‘;L‘ J}L‘Lu.u‘ uo)ﬁ 0‘9"60 DN
FYve]l)
ol 5 4035 3,50 139196 sloJlu s S 5 5 (5555
S8 4 5855 oS po dlans (1) ojles Jgaz auzd 513
ol 1y Jlo 14 5058 5 JlucSs 05 05055 a2 5 Lo
o9 S o h2 )3 (0 e 398 o0 odalive a5 Hobjlen aas o
Jlo S 525 B985 o9 pe @y bgrye il laJlo o
Ml.‘?bo k_;z_v9§.‘> Ll 00 z° (2) o)Lo..i'J Jﬁ"\? o JL...J
25 Q5955 a5 e (e 390 g0 0aaline (2) o)leds Jyoxr
ol 4l zalS w4 93 JLs 5l JLs 5

b Jle 5 55 05085 e e wig; (1) ojlads jlogas 5o
oo ools 5Lz 1391-96 sla Jlo ;o olocSs Sy sloalols
7095 o Olia (2) o)l Joaz (sloanily ulaly 4z ST .ol
ools iily Loz Lol wcwl a8l zalS s 4 93 o Jlo o
Loyt Jlo cilize slaole Lululy Sloy 6w loges ;o o
adlge cdmlie Gygo ;0 gloj G Jow 0 0hls Coie ol
Om Sl adlie cnl xS ol )L b plgse ool s
GrS Jole (b SO dslllas opl 0 g0 Liasl 1) ools g 00
2 G bl Grmee ab alsl Sle o bl Gl
u,ul...u‘).t A5 R u..SlS u..sl.s 05&)—‘ )l oolawl la u‘“b)‘ﬁ

‘Residual
°Durbin-Watson

53l load e oS adgl e )0 IS ags 39 )
sl anals 1y bl glaylibley o b colls b ows
5 &S U il bl jshieay o Sl Glesle
5 4575 Ol b lacgerme jo9 S pe slaosls Jlow sl s,
1) o )siS sl 1) (ANACOD) 5 pe slocams 5 zrbaws Llows
oS sl 1y slosle Lns sbobg, olil cnl ol o3gas
Oz ed g Sled oo &)1 5 e slrosls Slsen 5 (Jg)0 liel
sosls mlie S0 L awslis 5l 6> a5 was o olid
Sy Oy ol Sk oble asb S, s S
Ol bl Loy osliannd Waosls (35 Jsine 5 5,500 «(2b5))
P8 5 5 besls (EaLS (g slanz oS oolo sla s,
o) 50 (17) e Lasxis 1) bosls cans blas wgr ausly>
bt Lol 4355 5ol ANACODE 53l i SaS L 55 aslllae
50 Sledsl daosls 2o¥WL 51 e Coles 5o 9 il Zlal
oo Slg>1,8 16 ases Stata 4 15 ases Minitab sla 3800 3

Sy G g dae g oy jll Gla g, 5l eoliiul b g

Syge tmd uSix = wSU g, S elel ldle s cnl yo oS
S lasls 5o Gloy Glagym wid)S )18 Jol 5 a5
44)24 6Lbu.u3) 9 [FYRV-{ 9 )| 6‘4.{:5.0790 ol DY Loi 9 )LAT
0 w).n uLO)M)Ju—‘ 6[.90&‘.)4\505&4‘504.&5&}..[243
..\35) U‘?"LSA cdslaio B ﬁ.oﬁujj.n 65i” oLl 5 03319
et 50 5 oyl Cewday |y aalllas loj Jsb 5o L eeg S s
s et el ety S Sl |y ab slasS)
1y bl olgiis basdlas g5 ol alool b s a5 5,50 Cassay
Sy 9>l lgie 4 Qolod 5l aalllas pl jo 5,50 Cewdas
el 00l solazul
5 ot Sy sl Sl s anies ol o p)lS
4.1.0? )‘ LSIS g.)LC)Uo‘ U‘yLSA )|o5.o.| (o) )l OQLQ...M:‘ la w‘
S99 9 lojgd Wy, (lad 5 d925 « Jop b sOgre Wy,
@ 3L Wiy, casline Oyge 0 aS Bl askis ) @ glaesls
Sy J..\.o B ] u*'-‘l-‘)‘ﬁ 9 wi‘LauO B ools ué; L.....u‘
595 §2(ACF) Soronsys> alsi 5l oolizal L ARIMA jls;
Sl 1 besls 4 el o Jud(PACF) o5 (Sivcos

'Time Series
¥ Autocorrelation Function; ACF
"Partial Autocorrelation Function; PACF


https://irje.tums.ac.ir/article-1-6870-fa.html

[ Downloaded from irjetums.ac.ir on 2026-03-24 ]

OLa 5 s Sl 1346

Ol Sl 5o (solod 50 a9 S o Lol 4y (s (ISl
SFr Skl el 58 pue clear 695, Lol
Oog oolel aF 5 liwl (Sip pole caSidls g olSidls
Bro g5 am slagle 5 97 Jlo ,o ool 5l S0 50 ool
pole olSils sy i Cumez yegS e ol 4 Shews
Sl bl U5 5o ool cewsay Gloj g Jobo et (S35
Sy pole oRadls (ilg n) Cumex yesS e slaesls

Gﬂﬁ‘ﬁ 6Lb)|..\m l.| Bl ous ool u.d)‘).‘ 9 ‘:LA.AJLA-AM ..\.er.u.o
g ot lulis 45 ARIMA (1,12) Jos i duylie

Cewddy gladisl @ axgi b colys j0 9 ol ools (o5l eesls
Glole b 10gF 0 slaws Jloj (g Jow 5l eoliiul b osel
L 5 4 iy 400 95 linebol alols L 97 Lo aliea
aaxg b (6 oled jloged) wiad awslie Ml sl laas
O 25 Q085 yegS e (il olie (aled 8 ojlads loged
o3l )0 Sgede (Sbj pole olfals Abg pj Cemex Jlo
ol oS el S5 4 ¥ 4l i) 5 oy 95 lisabl
2 Ol Camezr 90 Jlo (S g sl (s jledpos glovazily
70 Loy sgie Sy pole olftils by oy slaplim 4

(21) 84000 Jolis 1) oyl Comoz ao o

g Wog Ll il ly Bl 5l eeols woaw] cuvs 4 slaasl
5 &5 lolid 5 orend lp (AFL jlaie) 05 Lo @ 5L
e 395 g (Kirod 355 Sbal3ses (53, 5 Joo 4 e
Ole 5 g5y Slagsl 4 e 0l L] e (252
S 00ls il S oy pielin 5 08,5 obwlid |, O e
L lag Siwaod 355 loges 4 a5 b .2 o les sla loged)
59 4ye I pite 5uSike 59501 Flo 45 oy Yo 3
oo aie (257 (Sod 395 jlsad bl (izes On
A S Sy plp g5 5951

395 Hloged 3l oolaiwl b 5 oasle 8L JMiiw! o) sl p
P 5 Nald cdalie ool Wy, bowl BL  Sen
axg L(3 o Lt slaloged) dins axd iy Wmoaile b JMawl
Swnpd Joo &5 (G903 (Gloy s sladae o Sl &
Jites by a8 oo ballas syl sl oo ool _ymuieis
oile B ol S gnsd (58 (ol (owyp lp 0Bl @i o2 9
(4 ojlos Jlo903). 085 8 a2 950

Jowe 5l eolarwl b sdwel cewody gloadl 4 axg5 L colyd o
L 97 Jlo diliss glaoke b yesSye slowi oloj gy
(56 )l jlages) o g 20,395 (ylicelol alols

pas a4y b oy 6w Joo ool (olily (o) sl

e 1391796 (sladle s (555 Dl Dl Il 15 08555 e sS o Slslp w35 =1 oyled J g

Jus0-5 Ju5-4 Juw4-3 Jlw 3-2 Juw2-1 Julslges  Jlw
Slawi (dwo o) Slawi (dwo o) Slawi (dwo o) Slawi (dwo o) Slawi (dwo o) Slawi (dwo o)
2360 (100) 48 (2/03) 72 (3/05) 97 (4/12) 152 (6/44) 1991 (84/36) 1391
2552 (100) 52 (2/04) 84 (3/29) 86 (3/37) 172 (6/74) 2158 (84/56) 1392
2846 (100) 49 (1/72) 77 (2171) 99 (3/48) 172 (6/04) 2449 (86/05) 1393
2910 (100) 64 (2/1) 82 (2/82) 102 (3/51) 169 (5/81) 2493 (85/67) 1394
2556 (100) 55 (2/15) 66 (2/59) 90 (3/52) 147 (5175) 2198 (85/99) 1395
2501 (100) 68 (2/71) 53(2/12) 94 (3/76) 153 (6/12) 2133 (85/29) 1396
G l3a 53 5)1391-96 cladle 3 (5, Ol = Okl 53 I B 15 0S5 S e 58 10 e =2 0 lands J gl

2095 50 (3]0 09 S yo Slaas e Jlw

2012 2360 5753441 1391

21 2552 595622 1392

2216 2846 618662 1393

2212 2910 642594 1394

18/8 2556 667452 1395

17/8 2501 693273 1396



https://irje.tums.ac.ir/article-1-6870-fa.html

[ Downloaded from irjetums.ac.ir on 2026-03-24 ]

G Sl oidsl) Olpl 5 addate Ol Je B 5 0858 a3 S e als = 3 o lad J g

obewsy Ol 28 s,y

ol

S0 il yi o adlaie

ol Jl

Partial Autocorrelation

15/2
142
13/4
12/6
11/9
1172

82/7
80/5
7812
76
7318
71/5

80/5
76/9
7316
70/4
67/5
64/7

18/05

1713
16/6

16

15/5
14/9

47/1
54/4
43/8
42/4
41/1
39/8

25/5
24/8
2411
23/5
2219
2213

2012
2013
2014
2015
2016
2017

08

08§

04

0z

00

-0z

-04

-05

-08

-0

Partial Autocorrelation

Trend Analysis Plot for Mortality

Linear Trend Model
¥t =214.39 + 0.107 xt

SCC Variable
—&— Actual
s —e  Fits
1,' i + ” Accuracy Measures
1 |12 42 i Il MAPE 11.232
250 ‘I “k A 4 m I || MAD 23.847
f‘ 1 | [ 74 | | MSD  831.656
= [N nflf "W 4 :
E 225 E RO S L % , o +f
£ ) T ! 1 ]
2 I*rl‘u" | ] I W fl%l“'l
o0 | MY + i R AR
il Tl | ! ||+
Uy | i
175 | \/ |
| 3 |
1
\
150 'i
Month 23,98 oe298 O] O] 33908 23938
vear 1391 1392 1393 1394 1385 1396

1391-96 sladle b (555, Olul = Sl S B 5 0358 1055 10 Ly Sles 5 I3 03 =1 o lad 15 403

Partial Autocorrelation Function for dif-mortality
(with 5% significance limits for the partial autocorrelations)

Autocorrelation

Autocorrelation Function for dif-mortality
(with 5% significance limits for the autocorrelations)

Lag

a,\.‘;‘)).,éwﬂjgffsl,wL;lﬁ‘}:)q-M;js,M;?)b}g—Z oylad 5l 003

Partial Autocorrelation Function for Residuals
(with 5% significance limits for the partial autocorrelations)

Autocorrelation

08

0.6

04

0z

Autocorrelation Function for Residuals
(with 5% significance limits for the autocorrelations)

00—

-0z

-04

06

-0.8

R ES CHU S e MJ)}LJ\‘J}‘Q—S oyled )l 003


https://irje.tums.ac.ir/article-1-6870-fa.html

[ Downloaded from irjetums.ac.ir on 2026-03-24 ]

OLa 5 s Sl /348

Histogram of Residuals

Mormal
= Mean  1.501
StDev 27.77
N 71
10 /..—':
]
o
=
]
=
E.' &
e
2
2 TN
o
50 20 -20 o 20 40 50 =0
Residuals
0 ile 3L ol S sten s 503 = Ao jlad 15 503
S8l et D1 e ) PLLE
Time Series Plot for Mortality
{(with forecasts and their 95% confidence limits)
200
275
250
=
= 2a25
=
S
=
200
175
150
1391 1392 1393 1394 1395 1336 1397
Time

ok L5 Jde bl 5 97 Ul 3 (g, Ol 2 Ol e B 5 1S58 o551 i i L1 5es =D ol 13 90

Time Series Plot for death
(with forecasts and their 95% confidence limits)

40
Time

97 dLﬂ).}w\Mé‘:lﬁ f}l;"K‘:‘bwﬁ:'}iﬁJ“—”:wJL”sjiJ QKSUS):A};?)A ﬁ\jﬁb@jﬂ“ﬁ&iﬁswwwﬂ:yﬁ— 6 BJLQ..:)‘Q}Q.;

@ Wl oo a5 el atals il i, 1391-93 sl Lo
albols )0 g S o Sledbl 385 b pac 5 o 8L Lo
L el ol o zegS o SldbI gunail 5 He oud
e el sl o wlKin 5 iy Sl sy
2l an 4 93 laJlo ;o Jlo D 55 (5055 yeg S e
o9 S o & borye eg S ye Ol (n e asdllas (nl o
b odel Camoty sloaiisly & el 0dg Joce 55 oS58
oot plowl gla oy, 5 (23) Uiy ,31 iz o od ploxil anlllas
basllas pl jo ol ails Jlgzea ol pl iz bl o

035 e 551 5S G50sS 10 S e 989l (e

Sz

g o Ol o Sl olesle A5 bl

S 16 ol 2015 Jlo o olpl o Jle 5 4y olSsss
! 2002 Jlo o a5 Jb o sl engr a3 g 10000
orl 59 (22) sl 059 005y W5 1000 ;0 510 30/6 oy 50
Olol B bl 5o Jlo D 5 5055 seegS o (i Al
loasdly 0285 )18 sy )90 1391-96 (slalo ,o 592,
4 2206 5l s 4 93 Jlo 5l weS Olwe a5 ol oyl

58 Olyme ol ax S scal asdl jzalS ous; Wgs 1000 40 17/8


https://irje.tums.ac.ir/article-1-6870-fa.html

[ Downloaded from irjetums.ac.ir on 2026-03-24 ]

oo ALl cess gla Lo )3 ohsa b (nl el
5 Je oud alebs o ;g S pe Sledbl 335 cud pas
A s ool D92y b 15 ol ;oS e SleMbl (gunail
CMSs oS pe glain; o 5 ol cle oo o,
$2l5 o8 LSS jo S5 (S gl pas aile goante
) Sy Sl e o (s o B Azl pas (g
(Boe 0,8 Sy ailo 5l oS b 0,3 oMbl pae o
Gl 9 638 Slasin 3,50 )3 S 5 el Oledlbl o
s bom 5l (P n odezm w5 oad g8 Sl (S (5 lon

RPN

S 5 4=
)—».403&5/).0 u‘)—duﬁ dJlbo U_" o o..\_‘o] Cwdo C.:l_..n uoLw‘)a
oz bl jo a4 93 Jlw 5l Jlw 50y o LSsss
S92 yolie Lol wyls aalsl o oy slo Jluws jo rals -l
s s 4Bl anwgs laysaS )5 s S e Gl Ly oo
9 uobbﬁl} Gblji C_E_..u ‘kS'_MJL'\'eH ul.m.\_‘> C_la_».u U’““"‘)J‘
el Q‘)Ol_a uLAJ‘) 9 6)|O)l_‘t Q‘)jo 6@;«.3‘,@ St
e D 5 L5085 jmg S yo Gl a3 Ld (20l sl

S18y8 9 i3

Cyas gl ad > 6,250 4l Lb 5l cisn Jols dlas oyl
Ail e 980221 05 L agie (Sipy pade o8 il
sle coles 10 g wo0ge (6L asllas Cﬁ‘ 6‘)-?‘ RS
Sl bl jo st (Sip pole oBiils Limghy Coglee
Ailed gloja8 yiaghy oyl

Sl 0929 adlio oLy yiogh cpl s>l 4o

L oS el chds onl LS allas ol (324) ol ouss
o e i Sl s (il Cends @ OLLL axsi ve
s Jbl s 09,5 G5yl (Jlocy 5 oS0sS
Loy o9 @olisi wlos Olisd @ (o5 4zl (nlnle
Sleas al)l g ks Jelse alobid 5 oy 5l iy slacadl e
Obsd o9S o 3)lse pdyamsl 09,5 (nl (Sl o o>
ol ymals |y wles blgl 9 gol3e8

Slis bl glalisde LB oloadl az5iS gla Lo 4o
Olee bl sbly jo (S Giisel 5 pleyseciilag
8) 9979 (nl bl 48,5 &j90 plpl 0 50 jegS e
Syt 4y o Lo ,58S5 50 JLo D o5 (5055 1095 e
Sloy9iS 4 S Lol (24) ool YL Sl 4l axwg
S alhae ojp la)eiS rzer 5 (S0 alees
sl Wl (3 o)led Jsaz) sl 5eml(29)
5 @obadl Jalse 5 crex la Shy dlie laadla
O 515 Q085 yesSye Olie o |y obol Sl elozz
o9 S o e 42,1 55 dalllae cnl o (26 ,27) sl Lo
325 ool B bl ;o aids Lo 4 o Jlo D 5 Sess
olooly st gloazil bl Lol Codl azls o3 Lials
97 Jlo ;5 Jlo D 15 (5085 509 50 (lien (Sloj 5o S
Olee b Olzee a5 alrol 5l g ol Gl Wy Jlizes
alols arwg Jl jo 5 Al arwgd sloypdS )0 s S ye
Sload v AlBIL Glesos 5yl 51 )ls 925 oL
sl osge oslsils BT mlaw ioli8l ( cdlage
@ e e Gl g el lals s ok ol
g o Glime aPs S by s (il Sleas
ge3 G Lo D 05 5055

ool 5l E5 ot oty ledbl 4y Ly a5 aalllas oy
3 el goby @l OIS gl tewl adlaie (o nasllas
O Soles plil g Ll S )3 (o) 2 aslllas (pl g8 LS
Jsdo )5 ozl L 5l aS el dilaie suSiiils ¢ olSils 6
s aAle 5 Vb 0,00 SO o JelS Lans (5,bT anals>
ol S5as Sgd 435 ANACOD l3le 55 51 solicul | Laools 5!
Bl g )ladieS Ty cimd bl 51 Sy ol agl sl anlllas
@yl pae dlex 3l Gz glacde 4 Jlis! slasleds
85 5 0 adsl eSS el bugs (pa dlex i aosly 3.0
b daliwlis ookl b g o oS 5,k 5l Sledbl v j»
S bz adsl sl Lo o o5 wiles 4xiST Lol ou


https://irje.tums.ac.ir/article-1-6870-fa.html

[ Downloaded from irjetums.ac.ir on 2026-03-24 ]

OLa 5 s Sl /350

1 Van Malderen C, Van Oyen H, Speybroeck N.
Contributing ~ determinants of overall and wealth-related
inequality in under-5 mortality in 13 African countries. J Epidemiol
Community Health. 2013; 67: 667-76.

2. Rahmani K, Zokaei M, Bidarpoor F, Babahajiani SH,
Nessaei P, Moradi G. Children mortality rate trend in Kurdistan
province during 2007 to 2011. Iranian Journal of Epidemiology.
2014; 10: 65-72.

3. sharaki a, mardani m, arab m, firoozkoohi z. Infant
under 1-59 month mortality causes in Zabol. Iranian Journal of
Nursing Research. 2010; 5: 6-13.

4, Rajaratnam JK, Marcus JR, Flaxman AD, Wang H,
Levin-Rector A, Dwyer L, et al. Neonatal, postneonatal, childhood,
and under-5 mortality for 187 countries, 1970-2010: a
systematic analysis of progress towards Millennium Development
Goal 4. The Lancet. 2010; 375: 2008-1988.

5. Rashidian A, Karimi-Shahanjarini A, Khosravi A, Elahi E,
Beheshtian M, Shakibazadeh E, et al. Iran's Multiple Indicator
Demographic and Health Survey - 2010: Study Protocol.
International journal of preventive medicine. 2014; 5: 632-42.

6. Ahmadi A, Javadi A. Trends and determinants of infant
mortality rate in Fars province during 2001 - 2011. Journal of
Rafsanjan University of Medical Sciences. 2015; 14: 46-37.

7. Moeni S, Tamjidzad Z. Child Mortality Rate and Its
Causes in Rural Areas of Ardabil Province With Emphasis on Pars
bad City. J HEALTH SCI. 2010; 1: 52- 8.

8. De P, Sahu D, Pandey A, Gulati B, Chandhiok N, Shukla
AK, et al. Post millennium development goals prospect on child
mortality in India: an analysis using autoregressive integrated
moving averages (ARIMA) model. Health. 2016; 8: 1845.

9. Liu Q, Liu X, Jiang B, Yang W. Forecasting incidence of
hemorrhagic fever with renal syndrome in China using ARIMA
model. BMC infectious diseases. 2011; 11: 218.

10. Polwiang S. The time series seasonal patterns of
dengue fever and associated weather variables in Bangkok
(2003-2017). BMC Infectious Diseases. 2020; 20: 1-10.

11. Benvenuto D, Giovanetti M, Vassallo L, Angeletti S,
Ciccozzi M. Application of the ARIMA model on the COVID-2019
epidemic dataset. Data in brief. 2020: 105340.

12. Zamani-Alavijeh F, Dehdari T, Ahmadi Angali K, Taghi
Rahdari M, Azar-Abdar T, Ashrafi Hafez A, et al. Investigation of
Temporal Pattern of Scorpion Sting and Snakebite Incidence in
Patients Referred to Masjedsoleiman’s Main Hospital, During 24
Months from 21 March 2008 to 20 March 2009. Journal of
safety promotion and injury prevention. 2014; 1: 8.

13. Houweling TA, Kunst AE, Looman CW, Mackenbach JP.
Determinants of under-5 mortality among the poor and the rich: a
cross-national analysis of 43 developing countries. IEA. 2005; 34:
257- 65.

é:b.o

.

14. Moradi-Lakeh M, Bijari B, Namiranian N,
Olyaeemanesh A-R, Khosravi A. Geographical disparities in child
mortality in the rural areas of Iran: 16-years trend. JECH. 2013;
67:346 - 9.

15. Ushie BA, Fayehun OA, Ugal DB. Trends and patterns of
under-5 vaccination in Nigeria, 1990-2008: what manner of
progress? Child Care Health Dev. 2014; 40: 267-74.

16. Basiri B, Shokoohi M, Otogara M, Shirmohamadi N,
Shayan A. Evaluation of the Frequency and Causes of Infants
Mortality in the Neonatal Intensive Care Unit at Fatemieh Hospital
of Hamadan, Iran, 2015. Iranian Journal of Rehabilitation
Research. 2018; 4: 25-30.

17. Organization WH. Analysing mortality levels and
causes-of-death (ANACoD) 2014 [cited 2017 Jan 20]. Available
from: https://www.who.int/healthinfo/anacod/en/.

18. Ansari H, Holakouie Naieni K. Time Series Analysis of
Diseases Using Stata Software: gapnashr; 2015. 8-12.

19. Anderson TW. The statistical analysis of time series. 1th
ed: John Wiley & Sons; 2008. 1-17.

20. Waghei Y, Beladi Muosavi S, Faridrohani M. Providing
a method for estimating population growth rate. Institute for
Humanities and Cultural Studies. 2003:261-80.

21. Iran SCo. Detailed results of population and housing

census2015 [cited 2021 11 Aprill. Available from:
https://www.amar.org.ir/.

22. Organization WH. Global Health Observatory country
views [cited 2020 10-06]. Available  from:
http://apps.who.int/gho/data/node.country.country-IRN.

23. Ntuli ST, Malangu N, Alberts M. Causes of deaths in

children under-five years old at a tertiary hospital in Limpopo
province of South Africa. Glob J Health Sci. 2013; 5: 95-100.

24, Namakin K, Sharifzade R. Mortality Causes and its
Effective Factors in Infants of Birjand. Knowledge & Health. 2008;
3:16.

25. Under-five mortality 2019 [cited 2020 September].

Available from: https://data.unicef.org/topic/child-
survival/under-five-mortality/.
26. Ayele DG, Zewotir TT. Comparison of under-five

mortality for 2000, 2005 and 2011 surveys in Ethiopia. BMC
Public Health. 2016; 16: 930.

27. Deribew A, Ojal J, Karia B, Bauni E, Oteinde M. Under-
five mortality rate variation between the Health and
Demographic Surveillance System (HDSS) and Demographic and
Health Survey (DHS) approaches. BMC Public Health. 2016; 16:
1118.


https://www.who.int/healthinfo/anacod/en/.
https://www.amar.org.ir/.
http://apps.who.int/gho/data/node.country.country-IRN.
https://data.unicef.org/topic/child-
https://irje.tums.ac.ir/article-1-6870-fa.html

[ Downloaded from irjetums.ac.ir on 2026-03-24 ]

Iranian Journal of Epidemiology Winter 2021; 16 (4): 343-351.

Original Article

Age Distribution, Trends, and Projections of under-5
Mortality in Khorasan Razavi Province:Time-Series
Analyses

Shakeri MT*, Yousefi R? Gholian Aval M?, Salary M*, Amini M®°, Hamedi AM®

- Professor of Biostatistics, Social Determinants of Health Research Center, Mashhad University of Medical Sciences, Mashhad, Iran
- Phd Student of Biostatistics, Student Committee, Mashhad University of Medical Sciences, Mashhad, Iran

- Assistant Professor, Social Determinants of Health Research Center, Mashhad University of Medical Sciences, Mashhad, Iran

- PhD of Biostatistics, Mashhad University of Medical Sciences, Mashhad, Iran

- MSc of Biostatistics, Mashhad University of Medical Sciences, Mashhad, Iran

- Medical Student , Student Research Committe, Faculty of Medicine , Mashhad University of Medical Sciences, Mashhad, Iran
Corresponding author: Amini M, aminimaryan2368@gmail.com

(Received 1 December 2019; Accepted 30 May 2020)

OB WN PP

Background and Objectives: Investigation of child mortality is one of the most important strategies for improving
children's health. The purpose of this study was to investigate the age distribution, trends, and projections of
mortality in children under 5 years old in Khorasan Razavi province.

Methods: The study population included under-5 mortality data from Khorasan Razavi Province during 2012-
2017 extracted from the Causes and Mortality Classification System of Vice-Chancellery of Health, Mashhad
University as well as five universities and faculties. Cause of mortality was classified according to the ICD10
codes. Data were controlled using the ANACod software. Descriptive statistics methods and autoregressive
integrated moving average (ARIMA) modeling were applied to explore the mortality trend during the time of
study using the Minitab.15 and STATA16.

Results: According to the results, the highest mortality rate for children under five was in 2014 and the lowest in
2017. Using the differencing method, the data were stabilized. Finally, the ARIMA model (1,1,2) was identified
as a suitable model using the MINITAB software.

Conclusion: The mortality rate of children under five has declined sharply in the last four years in Khorasan
Razavi Province. It is predicted that this reduction will continue according to fitted model. However, we are still
far from mortality rates in developed and some developing countries; therefore, efforts should be made to
reduce the under-five mortality rate by increasing the level of health services, the awareness level of families,
and improving maternal and childbirth care.
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