[ Downloaded from ijem.sbmu.ac.ir on 2025-11-06 ]

Ol el gilio 9 32)039,3 308 (galomo
it et (o g3 = Swiligy Sloud g (S pgle oK1
(\‘ﬂﬂa ! = w) FIY-FIQ d‘.ﬁbw & ‘_gb)Lew) (ERISRD (6D 490

Oseen S5 Je 3l eslial b Culys (ke yoo 5 S j0 Ly ool
(Y1 =VAA0) ol a8 cain s Jlasl abais

T a5 Suue Guns S0 Jaaie (S 4asa

é&xﬁﬁca@lg‘gjjwﬁl‘,_,u]a‘,;ﬁ‘Al;)fé&_}.gﬁjlca@la‘mhxﬁyéhl;l&bsouﬁai_}s)ﬁ(\

‘)ZSJ“;;JJH\_\ﬁl\jJLJaJ)g‘J:&L’JAJM‘_\:\.MQS&}:?&& ozl s 1] s (SO 93 (Sl LD 3 (B shs dagds

e-mail: moasbio@gmail.com ¢ ali (5 Siue Suunse

oS

ol el 0T 3 g slew 590 Kis) S cdmal 8 Cuodho 4 bgy e (55 a0k 5 5o - laad je 5l S tandde
Calid Solens 3l 8l sme 5 S0 Olaiks Wy e 50 ] abals O g 5 Jo (S 4y Guil (gaslllas 5l Cda
S i 5 Ol Calis Golew 31 U e 5 S e Gbaeals carlllas ol 3 e hsy 5 3lse 2y wlcmi‘)j:.sw‘)b
2358 A 5 il Slag dau s ol p2ma e 5 S e slaesls 51Ol nl (6l oS L8 1B s 3500 bl
Sy ks eslizad Laosls ol (sl JUail alai &g, Sy e Sl Ad eslinad cullig iler olsle L3180 51 Ko
T Sl5dle 3 53 Wesls Julows A aslizal 28l a5l 5 Slagpe 28 Gla s 3 e S5 slasmably 2,50
(Dlinio ) (5525 53 calllas Sl b s Solag 31 (526 e 5 S po Olen sl 25,5 plol joinpoint3. 4
0548 33 5 SRl IXIN 51O NN XN X0 ANVIO S o4 Jle a5 QLB 5 ogem 6 S e (o Ol
EA L o 2550 e gl 528 i 53 Culs Solew e 5 S pe Ol Sl adly A TY/A UL 5
Olsae Al Sl uass Ol5ue 0395 YL 4 4 55 L :L;ﬁf.\,,;::s ol 0391 b8l Il 55 Yo e B YAAD sladla u]a%Y/Y
Spdisr Ao piS Cn alle Old 4 Cud ppe oS 9 Ol Olteyl 5 pdS 53 ol Solew e s S

led 95 Sl ol I8 5 6 g 1y alaaali S glay 528

Jlal el &y g 5 ol (ol a0 5 S50 cemlia g s aals o831

AB/NV/YY e GBoads - A0/VY/Y - s dlal @il JA0/Y/Y - allis il o

<

sals il s Ssw S, ba S ol ja gl
3 s oo suael cn&E LIS olakd G 5 5 sud
08 sy ol I ol gl Jlas) sl §pa S,
Qg o eoliiil 555 slagliee 5 Lagolen sae 5 Sse
Fogd e S 30 8 8 5 Jlall blE e L
Glilie € cal Luld slaglon 5 S cuba
© ooo solan (ol et (S pole glacd i ad ) e
Jels & b solan Slea LU Cimd Gl s o 5
pac 5 Bla gt (B8l o Sadied (son onres 0l
G oS asdipe oty o ol Gl Jla Ho Py cullas
nbio 4 Waae YLLS 5 olaal 5o ZAYY Gilsl Yo Yo Jl
958 S8y e Ol adls wala ssas Ol sl o
bug S ola)sdS 50 8 Hla Gl Ho enbs © M
welon by welos oS la,sas plaie & Gla SL

douds

G baise slagintebn oo pee sladdlie 51 (S
w33 el Lagslan S Sy omad dasla 58 ol
S plalis gl golel SIS e wig, Julas
O Gaa € el slaalie 3 e S oo Wiy, s
dagolan sae s She s gt Guo olhmds 5 ool
IS glagslna w5 Lol obi) o
o s a3 5 wda K Gl 51 (S el ssles
O L Gl pand B8 gl 5 (e pae culilags 5y ol
Jsb ss olesa peall 5 cedus cunid s placs (@50 )
Tasle ole)
dalss lagis, o (S Jladl B G S,

9 el ol JBlss it o 5o oS e S S

f{ooy?

rqps


http://ijem.sbmu.ac.ir/article-1-2111-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-06 ]

¥\Y

(v~\~-\\Aa)&pT,,.z{m,>dw|Mso,w?, d»;\,;mnpqgad,uﬁ#,f,x,,&}:u LS 5 it s S

G by sladelin bl 5 sldalae gladel s slsal
Toss aBlgA e see blugs

m,a\,a.ﬁ.me&a‘wle;ggﬁba_,&;lu)ﬁs
G baugio aalys o YU 4 o gie wel e YU ael s s
Ss ol pulesl 5o Lo, saS gubands a8 K 518 b
(npands Gl el Tad il Sla SG G
‘ss AAT_)J bJ; ‘)J$\"° :)“)M A.a—"‘)d (5‘_}‘.3 (5‘.&‘)‘9.:&5
°JJ§ BE $Yﬂ\/0 Gy O ((QL@% JJ.JZS Yo :DbJ;)
S ol 5uaS 01 CoyK) mb 4 bwgie waly
2ol a 89,5 La AYYVO B YAV (G (dalllas ol Lo 9
Ol 53 eSOl LsaS 08 Bey )V 4 b sie
03;) (5..\.4—‘._)4 (5')”.: GJ; od $\VVV° _)‘ )L.Ze.\ ) ‘(u.\UM
s ‘)‘_)3 :(‘l}.‘UaA L.)f‘ B ‘)J.J'.S w9 OL@% _)J.‘.:[.S yva ‘A
el a5 Lo olicde,) HeaS dalllae ool o a8
o8 OBl 5 Gasas Olo) slassaS ol 4 b sie
5 05K o S laspaS 5 YL @ bgie gusl e 05 S
38 S 51,8 YL we o b sla, S 6 5a) 5o ey

s alalh (g 5,

S G S5 slapl & Jlall el (g S,
99 pss OIS A gy Gl din bogo G S,
(5‘_):’ REYY PP HIJJ_):.A auSlE ba QJ;“-“;.) K s 5o
s Jladl s e S5 Joo Jl din w5, BT
O e &S0, el el 5ols Jao ol s gl oo sulo
T plabis Wi e a5 BB ol Lasals W,

claaline @y Jladl  dl e, Jae

Xy <o Xy < (X, W), (o, V)
aolulicd G¥l Gl W) by slasuiie Vi 5 obe)

ol 51 S e 4 (s0d

bl Y/ 5 K o Su) wlead gaudiilb b gl

o8 hgie 5 oS sl b sla, 5SSl € VLS5

00 iiewd nlbis O Wi 58 el YAY il YoV Jle

seloo b slassaS su JLul o pabe Vo s € Jlas
Taiiees culbs 4 W YU

S aalllae 5 cubs golay cuetl e s b Galnly

o9 b solan sas 5 Soe g, Jlad @ GaagSy (ol o
RUENKRY Lﬁsl:suTJﬁS:Aé.A

Lasig,y 93l se

alllas ol slasals ol K505 g5 51 dallhas ol

Lo 5aiS dan (sl &€ sl cnlis golaw sae 5 Sio Ol

Vst calel el Slea olodbe culu 31 ol 5o @

aledb) gyl 5o ssase oadlss o Lasaly o S o
)5S ples € ot € plaal 5088 (b 4 b se
Lasals ol 58 5o 5 Sy Slolss ad glhaial u g SIS
o 6ln) cwds ceays A gladle o
S ool b culis 5ae 5 Soe (loae s 95a e (Laysas
Lol 5588 58 Yl by cnman 5 oxe 5 Soe (Sl
AMRlass Wby e Cose 4 HsdS 58 Gl 5wl
O S5 Jae ol b s Ol e s 2 Joinpoint
G808 pae S, see 5o p5Y s aladl ) Jlasl s
Galasy S5 owdd b 5 W) suds g © (olussd
XOUR S B R VRN SRR - QAT SVEA RS pe.
g QLI ) g colie s o se slassaS
Il 5 poas LS @S (g s (lie )|
Gidsel 5 oleos madlig ey Olal saS S
“elin il b Jlea) cud plodls aS)lie b Sy
o ale Geluly oo wlse mS sk o pla
Omal o oage add GBaBe 68 slebiubis gladad e

el Bl O Wy Gl 5 558 5o ey Sse s S

EQvilx;) = Bo+ Bax; +y1(x —T)" + 7,06 —1,)7
(;’“&i 'L’Lt') \“3"""’%;&1""‘1( ‘k = 1,2,..,?1, mn { N 451:5: J&'J:‘-‘-";J %-‘:“J—‘éﬁﬂ, ﬁll}’ll ...,‘}’n «<

\

il oo

(5 —1) =0 —1)if (= 1,) >0

=0, otherwise

G Mabd a5 g S5 Jae gl 5 Glas gl b

Y . - &
Jﬁwm‘;JS

i-WHO
ii- Piecewise regression
iii- Broken line regression

K] J:“L-““.}Ji l:i= 1!'";“] S oo B8 «

2
050 obuse Plaa (i) il T ol Guilyls @lols


http://ijem.sbmu.ac.ir/article-1-2111-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-06 ]

K90 dd) = oy F (o lad (A=t (G090

FAY

Ulpl pansdeilio 9 j1)119)3 32£ gadao

G olbdia,) 5 edS Hu a8l Giuld) Sl 58 58 ss o VA
o2 o8 el golean sae 5 Soe oloae VAAY Jlu ) Ui
58 5u Yoy BAAAY Jla 3y il wm,e VWY Jle
olan oo 5 Soe dig, ol L Gl w50 Y/E Sl
oA 58 de 0 OfY (Xert Jl B Guoas 558 50 cnba
Ol W yu E/A YN BY el B 5 Ginlndl Jl
(P>+/v0) s Jlodae solel BLlad 4 (zalS ol &S sl
S By, bl sga g sy, s 5 5538 6l
Jlo 58 50 w0 XY Jle B cobs golass 5ae
Ssay Wy swdd dhall s G, HeAES Ho bl halS
Jles O 5538 Gl Do enbis solan sae 5 Soe Wiy, oty
1448 G144 315 V44 B VAAY 51 AAAY 5 VaAe
S s o8l Jla 58 53 ae ;0 VY/Y 5 WALY/A L S
@l il JualK as o YA Jlw 5o 5o Yy B vaag
cadils 859 VA0 Jlas 5o 5 ks Sy (GLadlNE ) 5aS
de 8 WV b solan oo 5 Soe eJlo 0ol 51 S G
DA 3 deya Y/E YN B VAA0 Gl g Gildl Yl e o
o 9 S sl W) swdS dbB e il GalS Yl
Lol sy e oS LS Lo asby olas
VAAY 5 44T (5 VA 31 AAAA G VAAe Jlu 3l «Sis b
s ,a o amjyu o/A V)L Vo b s 4w YeeY B
Uil Lm0 YV Jl 58 5o YN BY-LY ) g il

Joinpoint Regression ,l38la 5 51 wledb) Jula3 (55
b (saen S5 Jalad aladl gl polaial o5 4
s soliioul concl suds oyl Jlas!

Golay e 5 S 55 sl AAPC! 5 APC! s
Shafislie G 4 aS wad dlas H5dS 58 o cub
s oo bl 5 w5 (Sl 5 Ol 55 was
o2 53 b solan e 5 S e wasyu was o oLy APC
oSile AAPC 5 ool ils (2alS L il 30 Hads Jlw
Gl ssay 8, Gonds B ma S ol ol s
s ialsa 5l aa LAAPC 5 APC [las sl

Dbl i, wdyl wlis,K wbobl o) die ol
S LS sl sud ol anie S daSa ails Sew)
psle s&asls o IR.SSU.SPHREC.1395.60 3Mal
il S e 3 (B pem st (S5

sty

G Lo, saS ) alaS a6l Jlal) el s S5 Jao

S e Cpl 5028 KO8 950 Glaa o) s

08 sl Jladl abalh G S5 Jas B3 mli @ls
el sad SO Glas &) s 4 53K

a5l YoVe VA glagle b o Jsan Gib

L aubs olas e s She W) O plKiu S G e, pas

&s[:, u\”‘vdm;‘&‘x“)ﬂ)d.@ﬂ‘bdﬁ‘sd\s&aﬂ)fﬂ
NN BYeeV 5l Galndl Sl 5o 8 s ye VY RY

¥ -
) 23S all
% . e R
M - g_
<D ——a—— JH
% 4 T L
3 - W
S ety
el [
a0 f
‘3' Ih - J’ s I"\i A °')S |
E AL . vV N7 olod
; ‘ (] - § e -“

V P S 5 by e . | v v

P _-‘_,,..u - '.*""!_I'L;—d
j; N - :
:‘a‘ AAY q qu% ¥ 1444 Y Yeel Y A
Jus

Yoy GYAAD gLAJLw‘;bG:aL“u.«JJ}d&SC.\éAJAC.\._alfdg_;JLA:a.)J:u‘gSJoﬁgJ—\ lagan

i- Annual Percent Change
ii- Average Annual Percent Change


http://ijem.sbmu.ac.ir/article-1-2111-fa.html

A YA (v~\~-\\Aa)&L:NTJ,z{wJ;dl¢:Idazso,;.w?)d.u;mu;w\lgc,gL;;L;Jl.ﬁ,,,,f,.\s,Jle,J IS 5 putde Do 4 S

bl (5L, 5utis (51 JLeal Al ( gans S5 JalaS oliss 4sda ) Jgaa

ol ok Js
5 S g3 cub gylans yae 9 Sye ol5ae - 28 b lass yae 9 S0 Oy 5 S g3 cub gylans yae 9 Sye ol5ae
90 I 90 A 30 .
Ayl e A, s Ay s
Olisabsl dlals Sl 4lals Olisabsl dlals
APC sl sk AAPC Yoy VaAe APC Sles o3k AAPC Yo VAo APC sles sk AAPC Yo VaAe
s yude Lo s de RWSREY
R A V=Y.
/e /A M Yo\e-Yeov ¢ AIVY VA Y *¢/o Yoye-Yeov ¢/o \-/AN AT Ty " ey $/o 4/AY v/t Sl
o T ) i T ) ' Y/5 AAIY VA (PR ) o>
—\Y/g oY
AR IAS YV 149A-1V4A0 ARTARONIY YV 14411440 VoIV e/ \Y/Y 144V-14A0
\A oy/-Y AAo VIA YAy £/AY V/eo IAVEAN VAA + ol )
-\t Vg Yo1e-144A Ve o/t ¥/~ Yoye-1aan <Y gfe /g Yey--Vaay
Y/¢ v ol ACES ALV
YV Ye/ye via o
AR AL —¢/A YoNe-Yeot
£/t Y\ VAAM-VAAS AR *-1/o 144Y-14A0
EYAR 1A Y% Yo A-VAM VA HA) YY/AY =¥/ VY /e YoV--\aAe -/t /A% \Y/AY \ AJE "IV Y- -0-)a4y ~Y/A /a7 VAN E oK
-V AT Yeye-YeeA EAMAESTA “\o/t YeVe-Yeeo
BVAANA Y VAAV-14A0
. —+/VAA . —o/\ Y/ A7A) VAAV-V4Ae
\YIV XYY Y- 144V aAY A VAAV-14A0
YA AV AA X)X AR V44—V AV
VIAAY/ 4/q 1440-144. Y/o NYY £/vY NV 144£-14AY /Y ¢ Y/ev \/Y- YA YA Gy,
R -Y —g/Y R V/o \V/\ “\Y/Y 144¢-144.
-V Y)Y °~o/\ Yo-e-\a40 YV Yoy--\aag R
—Y/\ =Y/o “-Y/A Yo\--vaag
-Y/4 =\/A v/t A TR PR
—+/o A\ sy ARVVEILVS
VV/YEA/A havasd 144Y-VAAA AYIV VY *\¢/A V440-14A0 AY/Y ey *\Y v V440-14A0
YA V/AN $/o0 R - ofo Y/Ya . Y/\ - A/ve v/e1 Ol s
ofo A/ A Y- -Y-)a4y —Y/o =\/o *-Y/o Y-y--\a40 —¢/\ =Y -v/g Y-1--\a40
~Y/o ¢/t *-v/o YeNeoYeoY
—Y/\ VY ¢/Y- VAA-YAAS —ofy —-/o VAAM-V4A0 —£/8 VIV *\/e VAA-YAAS
R 1% Y\/¢ 144Y-14AA YA XYY “\A 1A4Y-14AA 16/ :¥Y/A “\a/¢ 14471 4AA
o/a YY/AY A £/- Y- /aV v/ o YA/AE o/AA S
¢ AV A Y- -Y-)a4y ARTAS M Y. -v-1aay $IVX o *a/A Y- -Y-)a4y
—8/8 =\/Y “-v/a YeNeoYeoY —¢/V i =V/A vy YeVeoYeov —Y/A=\/g )V YeNeoYeoY

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-06 ]

i SSE @ 5 IS 8 @ pom 5eES 6l cnbs olan e 5 Soe Gline Gaiapd e sads (LI5S VAAY BYVAA0 8 S 58S (gl s VeV 5 Yero e f sladla Hu olisde ) 58S gl cubs solan ses Soe + ol Dlaas +/r0 glba ma 5w

-9 a3l Sl


http://ijem.sbmu.ac.ir/article-1-2111-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-06 ]

IF90 bl = gy & (oslad (raidznd (0,50 [l puoulin 9 juyisg) 222 ignlan Y\F

Jls 6 LT 6,8 588 mda 5o b solas O (b e
5 5301888 51447 Jl 51 ol 3 0y s 45 1447
Ko Gl dbugio job 40 Al Y-V G 1444 )
oA s alllee ladle (b ool golay 5 (36 e

(P<e/e0) cala Salal (A0/CL: - /V,0/A) 7X/Y Yl

(diie 5 gulis cda) Lial 0,8
sladls (b cubs golan 5 (a6 e 5 She Glose
VAAY sladlos b (il 331 ZAY L 58 Lo A 44T 5 VA0
618471 gladle b (2alS 78/ Jlo L8 5o ARAT G
cladle b5 ol 748 Jle sa s 0484
9 S e ol ol .adb malK 7 /4 Jlu 5o 50 Y- - 5V44A

‘S:AL“uuTJjuﬁscﬁAgbeJLASlMle;JdeJﬁ@mwM—V ICEES

¥ aalsd ¥ dalad \ dalad &l paadd aes ja (1aSlis
APC Jl APC Jl APC Jl APC Jls Yl
VA TOCERY a/s 1aa1-1aa4 -an Vaar-1aat WA YaAo-1 44T YIY s
o9 Al s as wialga IKaT cubs Slaa saul Lu lag] G

oaolse sha 5l (s ciile oo (BL KK Jand SRS aa
e wial i Glal 5 cubs S55 Gose

Jla T YL curen 7Y+ «S calallle Goleolys (S Lo
50k S8 s ) Hha (B 5ae 5o (LB 0 5 LB )
oo o3 s bl b Hlao s Ll GBS Yo
OilSan o oliil alis ada 5 goule ()5 Sha
Oslie Y L s 50 VIV losl Ho «S wisls ol glaadlas o
§/8 L/VVA 5 cnbis olans (Jle YO8 fai) Jlel 50
Vila S 5K Jand JIEAT YL 30 51 5 (G selas

© MWie JLaS5 3 salie Yo ¥ NN Jla 5o Lol 5o
Yo¥s Jla o olaad ol wsd o S iy «S Yo ss cubis
Ol 38 (RS liae () S Wb Glal38) 58 G aalie £V 4
He gy dalas aas oo L Glea 3ble nla 4 cud )
5 Soe g wls Olas K 5el saaie I Lo e 5 Sye
sl iuln8l ZEo NAAV Jla ) HeaS ) o cnbs e
(Y++0-1430) WLIS o sac cnmea 55, @ltallas ol
O3l 4 sade mubis (As EoIS s Gllosl wls las
asdiee @ls B (b sae 5 Soe (BaS 5 el paad
1430 Jlw 5 oS allel Solails o enbs b e i go
BYSSRWA SRV S i ¥ PR RO U E N R TR ST CE
Mol 80,5 Iy (aalK by saE cures © e Jla
Yoo Jlo 3l ol WEY cures g5 ghallas mlis
S oo Lol mal 00,580 Tany (gomdS cubis paa ¢35 Y-V B

1 -Impaired fasting glucose

S ol gusre B, by olay e Sse K
© Ylaial 5 la,eaS s plolas 5 SULLE O
338 o Lo, 5B 5l (A Ho curaa (son) sl
bsio sob 4 YN LYY Jlo 5l cubis golan 5o
0L @l 7t/o 5 Olare sl 7N cunaa IS sl V8 0
9 S Olie ORI Griaea ol (Rl Sl 58 s
ls\’~~\/)|\,_sﬁu:....zl.‘\’~~\/l3\’~~f JL‘.uJ| Culﬂd‘)f.a
oo 5 Koo Ol 38l by ) s iadke i L YN
Ciul8l 5 ol cad Sas YooV B YooY Jla 5 el
Sg.(&‘x.‘)ﬁSJJ.mtfﬁJSﬁchw@c)ﬁ
Laag b S cdls ssag VooV Jla 5o Wiy Hudd adals
23aS 59 Yoot L 5 &S Ve QILse sladaliy sl
e bdt\.&‘ LBL.Q:‘ ._\:I\") &i:l KYRTY e ();M:QM “‘&C_u.u‘ sl :)LZ“_-“
o el ale Gl 4 Gl 55aS 59 cubs golay s 5 Se
Olime oBalS 555 15 wsd 8B YoV Jle 5o s SILe
w.@.u‘ saly uLﬁZu ;,ulﬂJ (SJL“fJf“’J‘S/‘)"‘
Sh b Ylaal cubs goley sxe y Soe Rl
s oba Jelse b agalse glos pad S SY¥sb 5 Gl
ladalllas  Gollyy ol (S5 S s
Vo sgan gl (b cures TG 5o 638l srenl
L8 ZYY/0 B VE/0 sgan 5 caul sad oyl L& G sabie
polen S Lau® o Wil S5 Jaa pue Jlo Yo WG


http://ijem.sbmu.ac.ir/article-1-2111-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-06 ]

¥\v

(v~\~-\\Aa)&pT,,.z{m,>dw|daz;o,w?, d»;\,;mnpqlﬂawuﬁ#,f,x,,&}:u LS 5 it s S

posad 4 ) bl 6,6 Lo 1) cubs olan s SILL2
omd cubs s e GLES (oo Sose LsAS da
s Jla Ho sla,saS Ho Gle) S cl deie solan
sl bdee S 4 il Jla 5o bl wy plat
Y- 454\9‘%@;)\5],%.:)“\54&&493@])4‘;@»@%
S oo bl gabio Ho sala Jla o L5 Gaabe
B 4 oo 955100 Oaippa il WS olan ool @
ssas dhie 5o (b Gabe A 4 SHu3s VYo Jle
ESaaad G 59 Olose G YL Ol Cpl Al sl
sl (ol ol ol st Slea Gledl ghdlie sla
b pod ol 1 golan LL YL (S8 e
VN O sty bl 5 Csia slassdS 5o Gaoad
Slased Lo wsdie Jold 1 ol wass €. G
Alass aiu oo ad w50 VY (M @ enbs e oSS
LD (Son e wdy s 4 anbis 4 M. )3

O3l Jla o (So5ad cnllad aae 5 (JSly paad Gl

Y.
=l

Sl sl S S Glsie © Wb eoSay slasbs,
Vg i Ll 5o gede slagslan Lb 4 gl S
S 5 bl slassiS 5o Kok slaplesTLIS sal gt
Sacw eMalis €€ cual suls Glis daus don olsie b
IS8 5o ebs gt 5o 5B L s Sl s f S
G, wlinlie Tasl Sge Sl e shA (Asee Lo
S S pp el Gede slagslan S oS 5 el
Opoidin 5 WS pe adlinn 1 less 5 o au g )
Lol 5o solan € cwl ol 5 el g5, S
1 5 oS pala 9505 K dla onl U777 S o ity
cupde 5 Lagolan 5 oSd cga ool 3K a8 el
Tl 5L 8550 sobass
s S oS il (5o L) 5aS G ol S sl
5 53 el by La,5aS (550 5 ol slnb ©
5 S0 lse ) sos8 el Ko LS 58S lany las
e ol Lol aas o A cnbis 4 by e
Ol sy gead Vil (golatdl oli, 5 elaial cuasy
I S o Su) eld buae S o aS ol 5 S5 slite

i -Real-world
ii -Lifestyle

85 L5l 31 Jold suel e Jul 858 slassas
S ol sae 5 Soe caiu i sk 4 a9 (28
09 Al 7Y/ bl 508 5588 50 enbis solas
i oS 5 S Koy Gl B8 VY Gl 4wy, HsaS
s oLty @l o€ Ssbolen cudls Gyl 7o bl
elyu b sla, i o Sal aabkd o aldla @l s s o
Jla o @i 155 o0 (S Lo S ol B (g lute YU
by olan 3 (b sae 5 Soe Gliae aalllas LAT sla
ol (s g, Las saS cpl o

Ol 5 OBl (s saels asa 858 sla, S
B, owds (el S Lo, 58 ol Bl Al (gl g Wu s
o el Bl &luad ws e b gie coudls sas
S osboled 50 /0 5 YV YV G 4 by, pas
Ol ol SYL Gl LedS o Ssdi e sualiie
S5 s 50l b slres ulua slacuaes ol
TS e adlin) 8L a3 (sla 58S o mubis L 4 S

sals0 pse 55,8 58S 15 oS laie ) 5iS (515
s 38 o) e 4 b solass sre 5 Soe i, W
0548 Gl 5o Bldles @IS sy bsie S gk
0548 cda ol Ho DlBe (YL S s e su VO
Cursg S wiag e Glas ol @B ol o]
Gl ain S T 5o oS aaThu aS (ol sulatil elais)
o509 & ool pad 5 358 L9 s BB SE el

3 32150 O sl sl lallles ™

NPIEE QY QUAIN|
i ol o oldlbs 5 ol wlss S s lal ciedl
MTJJ}‘&(Jﬁ&‘ﬁ‘C);\]&}‘&&A‘M&J&AﬂMJ
5ol YL paad b aale oS slacaaas 5 Mol 4
T 555 olan Oal Sl sae 5 S
M Sl glacdle Sogiuia Bl as s AY
Sydiee subs Ohlay e YL welie boslasas
LS 4 e Lo (Y00 Jla Lo Kl Lo o salss A/TAY)
-0 o8 G ael s oS sla, i o ¥a uskbe VY
© Wise I3l Hlasya 5 cudl e s (oIS Gle w3 508 L0 g
a9 ol ol (Sae el oS (slas 58S 5o ubis
s 1 anbs 5 3l e 5 Soe Ol Giipps
YA\.MJ
olual wsss oSke € ol plas b odaallbs o
sl 55aS sda 5o el 3l Bl e s Se bl


http://ijem.sbmu.ac.ir/article-1-2111-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-06 ]

K90 dd) = oy F (o lad (A=t (G090

YA

Ulpl pansdeilio 9 j1)119)3 32£ gadao

10.

11.

12.

O 144 ‘m‘.ﬁ‘) L&QTJJ CA.}‘:!JL}JG.}:_}A (SLQC_\-UJ[:LLL-
Cwlle &y wds Glae A8 sl Ko Wy, suds ale
slagiee © puiws aae G Gl S5 e dalllas slacus gass
WS ekl g s S s 5 b solas e 5 Se
o S Jae oIS 5 suliiu) uala dallas o 58 (gabads
&l gl Jae ol O 0 s oo algidng K 5 Jlad) oty
Nl b g 48 S aladl slag SIboe 5 oMalas oL

WD suliin) Sdlag

References

Arsang S, Kazemnejad A, Amani F. Applying Seg-
mented Regression Model to Analysis the Trend of
Tuberculosis Incidence Rate in Iran Between 1964 -
2008. Iranian Journal of Epidemiology 2011; 7: 6-12.
[Farsi]

Jiang Z, Qiu Z, Hatcher J. Joinpoint Trend Analysis of
Cancer Incidence and Mortality using Alberta Data
Cancer Surveillance, Surveillance and Health Status
Assessment, Alberta Health Services. 2010: 1-45.
Rosenberg D. Trend analysis and interpretation. Key
Concepts and Methods for Maternal and Child Health
Professionals. 1997.

Kim HJ, Fay MP, Yu B, Barrett MJ, Feuer EJ. Comp-
arability of segmented line regression models. Biome-
trics 2004;60:1005-14.

neamat pour S, shahbazian H, Gholam pour A.
Evaluation of Psychological Problems in Diabetic Patie-
nts. Ahvaz Jundishapur University of Medical Sciences
2010; 9: 352-46.

Group TWB. Country Income Groups (World Bank
Classification), Country and Lending Groups 2011.
Available from: URL: http://data.worldbank.org/abo-
ut/country-classifications/country-and-lending-groups>.
Organization WH. mortality data 2015 [cited 2015].
Available from: URL: http://www.who.int/healthinf-
o/statistics/en.

Naghavi M JN. Nature of mortality in 23 provinces of
Iran country. Tehran: Arvigh Press; 2004.

Kohler BA, Ward E, McCarthy BJ, Schymura MJ, Ries
LA, Eheman C, et al. Annual report to the nation on the
status of cancer, 1975-2007, featuring tumors of the
brain and other nervous system. J Natl Cancer Inst 2011;
103: 714-36.

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

Esteghamati A, Ashraf H, Khalilzadeh O, Rshidi A,
Mohammad K, Asgari F, et al. Trends of diabetes acco-
rding to body mass index levels in Iran: results of the
national Surveys of Risk Factors of Non-Communicable
Diseases (1999-2007). Diabet Med 2010; 27: 1233-40.
Ghotbi M, Rafati M, Ahmadnia H. Principles of preve-
ntion and care for non-communicable diseases)Set
national guidelines(tehran: Sepid barge baghe ketab;
2008.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Wisdige OIS ol ale b € plase 5 Soe

e b )l o a8l slaie 5 5SSl
5 oS e S alal el ush oS Bl ke
S plasals (Jla 5 G Lol osd o o glacans il
Slosle 3 sad LiLlE slasals wd S 13 suliioa o 5o
09 e pioniae S u g adlag oolh o Sl cdlag
s Lo, 58S SIS o Gaal gladla 5o ol (o i
Pl Gl 8o (Bob ) ol sud g8 Sy ale ol
Gewlie 5o b by foud Ol Lo, 58S 4an o
calis ae @alllhe ol Lo g bliae oS la,sas

s L,saS 5l S s eldal cuasy 5l asls

Ashkarishahi M, Malaki Moghadam H, Fallahzade H,
LotfiM, Afkhami-Ardekani M. Trend analysis of the rate
of mortality due to diabetes mellitus in Iran during the
period of 2003-2010: A join point regression analysis
Journal of Occupational and Epidmiology 2014; 3: 112-
6. Available from: URL: http://johe.rums.ac.ir/article-1-
114-en.html

Azizi F. Diabetes mellitus in thelslamic Republic of
Iran. IDF Bulletin 1996; 41: 38-9.

Larijani B, Bastanhagh M, Pajouhi M, editors. Preva-
lence of NIDDM in Tehran. Proceedings of the Third
International Congress on Endocrine Disorders; 1995.
Amini M, Afshin-Nia F, BashardoostN, Aminorroaya A,
Shahparian M, Kazemi M. Prevalence and risk factors of
diabetes mellitus in the Isfahan city population (aged 40
or over) in 1993. Diabetes ResClin Pract 1997; 38: 185-
90.

Esteghamati A, Gouya MM, Abbasi M, Delavari A,
Alikhani S, Alaedini F, et al. prevalence of diabetes and
impaired fasting glucose in the adult population of Iran
national survey of risk factors for non-communicable
diseases of Iran. Diabetes Care 2008; 31: 96-8.

ATLAS D. International Diabetes Federation. IDF
DIABETES ATLAS Sixth edition, INTRODUCTION.
Jemal A, Ward E, Hao Y, Thun M. Trends in the leading
causes of death in the United States, 1970-2002. JAMA
2005; 294: 1255-9.

Lipscombe LL, Hux JE. Trends in diabetes prev-
alence,incidence, and mortality in Ontario, Canada
1995-2005: a population-based study. Lancet 2007; 369:
750-6.

Carstensen B, Kristensen JK, Ottosen P, Borch-Johnsen
K, Register SGotND. The Danish National Diabetes
Register: trends in incidence, prevalence and mortality.
Diabetologia 2008; 51: 2187-96.

Anand SS, Yusuf S, Vuksan V, Devanesen S, Teo KK,
Montague PA, et al. Differences in risk factors, athe-
rosclerosis, and cardiovascular disease between ethnic
groups in Canada: the Study of Health Assessment and
Risk in Ethnic groups (SHARE). The lancet. 2000; 356:
279-84.

Dinca-Panaitescu M, Dinca-Panaitescu S, Raphael D,
Bryant T, Pilkington B, Daiski I. The dynamics of the
relationship between diabetes incidence and low inc-
ome: longitudinal results from Canada's National Pop-
ulation Health Survey. Maturitas 2012; 72: 229-35.


http://ijem.sbmu.ac.ir/article-1-2111-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-06 ]

¥14

(Y'\'—\\/\é) &pTJ}A{MJ)JL‘:‘MQHﬁ)J#}‘ ebu.‘;.ullgs‘;\gli:s)l‘ﬁﬂ)jf -G))Jclﬁ

O Sas 5 pate S le 455

24.

25.

26.

27.

28.

Robbins JM, Vaccarino V, Zhang H, Kasl SV. Soci-
oeconomic status and type 2 diabetes in African A-
merican and non-Hispanic white women and men:
evidence from the Third National Health and Nutrition
Examination Survey. American Journal of Public Health
2001; 91: 76.

Brown AF, Ettner SL, Piette J, Weinberger M, Gregg E,
Shapiro MF, et al. Socioeconomic position and health
among persons with diabetes mellitus: a conceptual fra-
mework and review of the literature. Epidemiologic
reviews 2004; 26: 63-77.

Thiede M, Traub S. Mutual influences of health and
poverty evidence from German panel data. Social
science & medicine 1997; 45: 867-77.

Mackenbach JP, Stirbu I, Roskam A-JR, Schaap MM,
Menvielle G, Leinsalu M, et al. Socioeconomic inequ
alities in health in 22 European countries. New England
Journal of Medicine 2008; 358: 2468-81.

Alter DA, Naylor CD, Austin P, Tu JV. Effects of socio-
economic status on access to invasive cardiac
procedures and on mortality after acute myocardial
infarction. New England Journal of Medicine 1999; 341:
1359-67.

29.

30.

31.

32.

33.

34.

Available from: URL: https://www.idf.org/diabetesa-
tlas/5e/diabetes-in-low-middle-and-high-income-
countries#footnote-1.

Sarah W, Gojka R, Anders G, Richard S, Hilary K.
Global prevalence of diabetes. Diabetes Care 2004; 27:
1047-53.

Beaglehole R, Bonita R, Alleyne G, Horton R, Li L,
Lincoln P, et al. UN high-level meeting on non-commu-
nicable diseases: addressing four questions. Lancet
2011; 378: 449-55.

Lindstrom J, Neumann A, Sheppard K, Gilis-Janu-
szewska A, Greaves C, Handke U, et al. Take action to
prevent diabetes--the IMAGE toolkit for the prevention
of type 2 diabetes in Europe. Horm Metab Res 2010;42
Suppl 1: S37-55.

Organization WH. Gaining health: the European strategy
for the prevention and control of noncommunicable
diseases; 2006.

Woodward R. The organisation for economic co-
operation and development (OECD): Routledge; 2009.


http://ijem.sbmu.ac.ir/article-1-2111-fa.html

Vol 18 No.6 February-March 2017 Iramian Journal of Endecrinology and Melabolism | 472

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-06 ]

Original Article

Trend Analysis of Mortality Rate Due to Diabetes Mellitus in
Seven Countries of Asia between 1985-2010: A Joinpoint
Regression Analysis

Malaki Moghadam H', Askarishahi M2

'Social Determinants of Health Research Center, Birjand University of Medical Science, 2Department of Statistics
and Epidemiology, Shahid Sadoughi University of Medical Sciences, Yazd, I.R. Iran

e-mail: moashio@gmail. com

Received: 19/06/2016 Accepted: 15/02/2017

Abstract

ntroduction: One of the important parameters in health-related planning for any community is to
determine trends in disease incidence of that community. This study aims to use the joinpoint
regression model to determine changes in mortality trends of diabetes in seven Asian countries.
Materials and Methods: Diabetes mortality data for six Asian countries and Iran were collected
respectively from the World Health Organization and the Iranian Ministry of Health. The data were
analyzed using the joinpoint regression model. To estimate regression parameters, least squares
and permutation test were applied. Analyses were performed in Joinpoint3. 4 software. Results:
Mortality rate from diabetes during the years under study increased on an annual basis in Armenia,
Iran, Bahrain, Russia, South Korea and Kazakhstan as much as 7.5%, 4.5%, 2.7%, 1.2%, 5%, 3.1%,
respectively. In Singapore, it had a 3.8% annual decline. The mortality rate of diabetes in the seven
Asian countries increased at rate of 3.2% from 1985 to 2010. Conclusion: Given the annual changes
in the diabetes-associated mortality rate in Armenia, Iran and South Korea compased to the annual
rate of the seven countries, it is suggested that these three countries develop programs for
screening and controlling diabetes.
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