[ Downloaded from nsft.sbmu.ac.ir on 2025-12-23 ]

[ DOR: 20.1001.1.17357756.1402.18.1.3.0 ]

Ol 2188 b g 4d% pele alxo
VIFY Sloio ATl ) olosd qppazd Jlu

—Fliz! g SELh Caxox Jolas g ol b e (Tl ladielln o108 £955 jlatel
b asllle S NP 5115 sl lu 15 oo b b yo gLl

Toolilo, 95,0 g (s phnz ailows Tlgaal (o Tl (hee e SO S

Ol el csiinge Sl (S pale oKl (jgiS ol mlio 5 (ol 4 ds5 Dlidies gl ( Hl3 plio g 4335 ple 0aSliils @ dss pele wl )l ulis IS -
Ol eol s et dupeds (S pole olKiils a8 Slie mlio g (ol i lideos sl ( olie mlio § 4385 pele 0uSisls casl> 4355 09,5 JLiils -V
ol el i et S pole ol i8S 1 mlio 5 (sl aiss Sliin sl i mlio 5 405 psle aaSEIlS wnelr 43335 09,8 sliul ¥

e R = g;““)" I°5J'° ol&sls ‘19-:-5 u—v‘d—f— énL...o 9 Lgl d-n.\_u ul.n...n:u 5 g H| k;\.l;\.é @Ll..a 9 4.u.\:.r |"9J'° suSlisls m\.r.al? d.n).:.» 05; )L:..i‘.ilo :Jj........a‘ 03w g -f
arezoo.rezazadeh@sbmu.ac.com : Sy xSl oy )l )05

VEVANY i Ui pdy ol VEVIBNA il o ol
oS>

25U cow phadle jo olié g5 Jmals a8 s g Gl b lojen ol (Ses (ol £9i5 ez ge daled Lululy 3D g dllw
ezl 5 rner Jale dlin 5 s ¢l anlle Ban s ls 1,5 il solatdl - btz 5 amaz Jolse alaz 5| iliso Jolse
Be Voo 5 \WAP alado g0 j0 15 el Sl glacells o (Dietary Diversity Score) DDS lié g4 5Ll b la o (solaidl

5 WWA% Jlo) Sloj alatie 9o 50 Jlo & oYL [5,0 (L FEENET 5 ;5 (L OOF) Y+ FT aiadlis YA « Job anlllas ol jo sl gigy g Olgo
Y S1h95 dalol bawgs o3¢ sl il o 5 dnlitin y bawgs (golamdl cloixl g 5ld Cones Sledbl 0izd )5 18wy 0,50 (VF -
Joe o9y b g R p 5 50 (g)lel Jdow 00 3 dslome Sl gy bl 2 136 2955 SLiel o b)) Jlge 1 g, 99 (sl ateles
A% pledl (Mixed effect model) axze! !

DDS :Kilee 093 Jlo Y IAR £ FIFA 5 #V/+ 8 £ BIOY s 5 4 1Fe v 5 \¥AF sl Jlo 5o Glaiadlo crw jlone Gl ol £ Sile tlaaidly
—tleizl g Shrex leyuie celed I ass jlas (P <e/-0) 0 (FAT £ V)N L 5l 5YL @Y £ VY IYAR L o
@ azgr LB =2/VAF ;P <efe v V) Clils puitinss bLI,IDDS b ol 55 Odeass b awslio jo il cMass «Jas jo golaidl
Sl oS gixe (ol .09 =+ NOY Gl s VF 0 g VTAP Lo g0 (o alols )0 DDS L alRisls o leass 31 SMis asdllas yog Job
3o glaelle (Sai; (B=—N0Y P =+/FVF) 095 o g Soldy iz o 8L jalS N0 Glie 4 4l Jlo 4 e VFe e gL o
Cils e L3I DDS b s S co (Saij e a5 Slacadlo b awglie ;o B=+/2VF ; P <t/2)) gYL 5 0,8 dw an b sla sl
oyl 9=+ lie Ve g VYA Jlu 95 5o ;9 DDS 5 YL g 0,8 dw slalels jo Fusy 51 Bl (B =-/P0Y ;P <:/-0)
Shtel b ool oy b avolie ;0 B=</FAY P <o/+ V) YL g B= /AN ;P <¢/e+)) Lawgio del)o (B= —+/+2Y; P =+ /V\Y) oo ,lo
P >100) 355 o me anlllas Jlo 53 (o ;0 DDS p aelyo zglas 51 OS] aiils ot bLS L1 Slae g4

Joloe oy ot 51 5 Cumez o lsils o (S 5 YL alyo (2l O eass ils o col OT 5l Sl o auily 305 g Asid
~selairl Cpndg il oaalie sl ol 5lya5 b Sl ozl 3 5Vl (15 £35Sl b Laipe ol elozz 5 (L oo
55 walss et |y 655 oabad bt S Vs Sl 050 b el plaalls o I £55 il o5 5y g0l

Ol e el csalaih eloia] Candg  lié 95 Ll 1 glS 315

dodio ©
Slass o | ans ds b 098 oo (S el Lol I owlidl g Jre adgs als Jlis @ sl sla ams o
Aoy 588 05l VO 51 s @ Y00 Jle o sl ol 3l 3 ey 4 Glea el o plaidle Cares (S ol


https://dor.isc.ac/dor/20.1001.1.17357756.1402.18.1.3.0
http://nsft.sbmu.ac.ir/article-1-3534-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-23 ]

[ DOR: 20.1001.1.17357756.1402.18.1.3.0 ]

oHKen o (_;’Lo)‘)uu.e(c/ Ol s Sl olaiadl jd olie a5 Ll

Yy

Wyl 6y el olae Slsle YL (Socio-economic status)
Wil ol SES (glls as” g0l )8l ol cél o a8 J> jo
slododlygiws b ol 435 glaarog b 68 Gl 4
3 Sedle Sumdg Yl Ly, ul 5l g 9l cdillas oI35,
OV DA 85 )8 65 s el

£55 aie) o ol el o sud alowil Slalllas 1251
LMLl 5 (VA-YF) il onss >l alaie &g 4 i
bl g oley Job po (2188 5 Cundg 0)bys (oS
Dyl 0529 (golaidl cloixl g SHll Corex sl S
o Jdo 4y L3 shie Sladlhas glaadl a5 candl o o0l
e ole s 53 Sl S &l it (28,55 L
(YO) oiws s> (gl)ls (residual cofounders) oS
it sl iie b slo Jos a5 ldllae slaazily o uimon
Shs 610 sime zabaw g apasd aing 00,5 &Ll e ]
oles 4 diedly slo wizie a8 oo Joe b anglie o 1, Jslite
Joe S sl ookl 0,504, (VF) wols lis g 00,5 &l
by e paie Jols (Mixed effect model) ases! 3
O L)l cmsp Gl ) 6FGS8S 9 S (eSS
A 5o Ty oley Sl S oo dil sl 5 azlge sla i
IS 59 et eSles 4638 (09,8 Dl st pogdle 9005 (o0
ey piie (oo Sigasee yil 50,5 Ll b1, axlllas diges
VYY) A5 (o0 (i o

W J.o‘s.c u.».».u 615.b axJlas ‘:)%‘ )’1 XV ‘Q..gl).gl.;.g
olaiells jo oldé gai Lol b Las o (goladl- claixl g
wallas plcal Ve g VWP sl Lo jo ol 68 i Sl
5 dmalio gl oanl o BilgF o sl slaools &l s egdle
S5 4 by Jeb o ol olaé cdl jo Ol s s
LEL‘Z’G}?.) d..nl.iﬁ BN Sludss OISCiw G:LM:L.M LS‘)’. 9 99,
Db asls 05 sladss
Wvgygolge o

SBYFPA G,y p oS el Job adllhe S ol asllas
<9, (YA) o,5en g Smee lawgs a5 (gl dallas 4 azg5
3959) Cawd 4 (gl w0 gr 00 ploul allus £+ -AA 5T oylasedlos
Bgad dlass (=2/Y0) /¥ U /Y0 o Siad o
(0= +/+0) 730 Jloil 128,515 1o b aslllae 5l Lo 5,50
0 el a3 VEF 1) Jse,d L(B=+/1+) /8% i3 s

B (Za+ZB\r‘1—T2 ZB = 1.28

r Za = 196

2
) +2 =164
Camod Oya g (&) Somd OIS ;b ;0 S 4 4z L

2555 S 5 ol (oges (S kol 5,155 elel (V)
3G PY0APYE) asyo YA 0501TA Jls yo ool !
VWA o, 5 wisls e LS5 lacalles |y oyl Comax
a8l molidl G YFYA-Y) wo 0 AUVA sga 45 vae o0l
Gial53l 5 00y JLo YO 4o el sl o0 iy Ly 45 el
S5 Jle et dlez I gusalles () wil sl
o525 3l 055 S 5l Al ye calys ledl il oo ]
Ll & cslin gy 5 Ll cnl & az g g o5 31
Sl L) 0 sl i sy b 4 fasalli 35i
I (6 ybion Caonl Ll Cadls @) a9 ylanedle Conex
ouiiS s Jelse ) 09,5 al 6y e L 055 (o0
- sloix] Cdlge C)T O dxg pas g Sl i Sedle
4 aiedls o 31L(F) ols Jlos 4y asel> (gl (g0b 5 (golatil
slalon o Gl b bad e (So3elg 58 Sl Sl
3 w3 Shes Jlgs g (eleizl g (b Cundy (030 g o>
(0) ssiwn ladns sbogeS Hla 5l g miy s 5 oes
slawles 5l (olde @3, (IS Candg Dbl sl @
w25y 3 Gaym sl b (HED ol aydss asled assle ¢ Jglae
bl plaasles pl is Lol (F) 058 oo oolainl ol ail 200
g9 shetel a5 Jl> jo iloads sbml 556 asle> slaosls
5 ool 136 B pme S (6,65 o3l aylas a5 (DDS) lié
SG (g 058 g0 o3l (S350 Slge ol UL sl
00 S jab a5 oo LS |, olde Slge glgil 4 oolsils
3 355 (g slaog S ples 3 5 aliie laceaer 5o
adsy CulaS 5l pasls wilgd co o138 £405 (S jeb 4y (V)
Uil 0018 oSixte cyglpiliy el T &y pusyioss g (ol
088 alaz 5l ady sl Slrog )T 0 4385 s Jlas
il o G Sladllas (M) el lacalls 5 Ul
9 4355 9w aS sl b VL o8 £oi oS il 0o S anls
2 GEUD Sondg S 9 e Jsb GRIPI L e
50 Cov Wiy eo ol g5 sLasl (A-VY) el bl )|
5 Sl9y 9 o Sl iz e Ao gaxte Jalse
Gl OV YY) 0.5 18 goladl 5 clax] Joloe
ooz b dslio )3 (6505 (2l £985 s ol ¢ Jlie
2l slacasgame g Ll Slo,ms o Ll 1) ai,ls 5oles
pogdhe L(V0) wiuS oo 4SS 095 Sodl Cumdg 4 Ao b
Sl oS e Jale Sy st 4 6500T Sl e <
Olo e oads ooly las cwl ouls dlpring I3 w25, g9
e £55 il oS oiesT sl loe il 45
walgd (V7)) Wls 353 Jluer (U5 4 Sond 55 555
SES golaih sloial Condy b o3l a8 wiiS o sloiing


https://dor.isc.ac/dor/20.1001.1.17357756.1402.18.1.3.0
http://nsft.sbmu.ac.ir/article-1-3534-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-23 ]

[ DOR: 20.1001.1.17357756.1402.18.1.3.0 ]

Yy

adbhis 5l do, AN Gz ddlaie a0 VY/F aw ddlais
YIV o0 dilaie 5l s, 0 VYWY i dilate 5l om0 MY ¢ i
Ao, VA con gl adlaie 3l oo o Y/ (ool adkaie s
Dog VY ddlaie 3l as,o VoIV 9 V] ddlais 5

Sl alin 5 oyn ikl s adllas
90 50 Ol b OShe ol plaselle (Swis S sl
wyan Ol S5 a5 wsloe "VF e g ATAS o alake
gl 5 I3 mlio 5 4085 pole ouSiils S At
A Shp pele oBuils Sl mlio § dss Cladss
.l (IR.SBMU.NNFTRI.REC.1400.004) i
L ool g3910,5 bs

ogos Oledbl (VFe v 5 VVAF) adllas ad> 0 90 y0 4o
9 olatdl eloixl ( S5ld Curex sla Shy Joli) 0,2
o915 alas Gosb sl ankitis yy S lags (S5 S
55 oS5 gy anlllae 5,90 ol 31 Sl s bl o
g 4 Jyaxs 39, o) Jlgie f aiels VE STh55 weloly
S 5 (U3l 59)) )r9a> axlas Gosb 5l (Jebass 59, S0
sl >y iz amlas by, l eolinul by (pgo 59))
Syalol o o8l 4SS gl ol eSS (multiple pass)
lodilon g Lelio pglai sl oad 00,93 (o3& olge 5559
S oslinal b ons (3155 (Sl olie b eslinal Sl
(V) wad o o8 4 (SB Glewlde slosal,

s Kant ) 5l (@l 8l ) gl Candy el sl
e elros S gy ol s b eslial (F1) o San
SIS (65,5L88 S )lg bass a5 lié sleal) 00 bl
Shol 55,5 0 4y el sy >]b (USDA) IS, o] sue
Sl g CeS s ogre (Dlom e (D 5 0L (S
s ;53 Lol gl 05,5 pizmed din el Sl g o]
5 M &S TSy NS e 098 )y VY 4 5
o g i 01) 05,5 53 ¥V shls ol gl 00,158
(Ot Lo T g 2y 00logs )3 s g b ¢ g,
() e e S p Ol ) 095 25 Vsl Sl s
9955 Sbm s «Shgaz (sl dtnlis Slom jas (K58 4255
9 oge) 098 23 ¥ s 1 ogee la (S pl o(23b
03,518 (o o5 5 Dlr heo 5 DLy glsil e oges o
(e Elgil g cnle glgil e o Elgil) 09,5 25 7 (o (o slo
KSR ENICER SIR)ROR SIS SE NI g
Sl (970 4 09,5 ) VT ALBl (oo (€0 055 9 (2o Elg
pyo s 09,5 olde Bl olas jo 1) g9 a5 Wl ouls
DAiiS B yae w8 2 a5l gl Sy 40 i sloal,
axly i flas canl ol Ol 4 Sli2 095 55 50
o8 oo sl Ll iyl b albae 1, 13 ale T )

oob 5l oS Ll b aS ws as 8 s ,a VPF olas
3o .cdl il s> e 4o 148 VAV 4y (design effect/Y - )
dwle (0,0 VAY 5 5 VAY) a5 VAT diged pon> cfgammo
A

pz AVAP Jlo yo dsdlas ol d> o0 aSol Lo @
(V) 09 00l duolors (050 YO+ 9 (3 YO#) 425 00 ¢ diged
3 0l (55 aigad OBl Hlad (g5, FeBo Gl 5 e 5B 40
Jlazl g anllas o5 Jsb 4y azgily Lol o alosil Jl al> 1o
ol aslllas )5 00l (o dged p o Aiged U3,
Wged px> 59y p MV (B Fb g5 oS e L
ES i 3351 E YO (i 00 ) A0 plgs b oad dloee
ol cdalllas Jol al> 0 j0.c8,5 a5 ol Jol wily jo eossS
L oy el Al Fe laadle) Ssys sla,bine olul o
a5d iy s o 4 (055 Wore S8 st Lo w350
U5 (5:lS 5 S silem ST U2l ooy o)
VS 5 bl [t (2515 5 00,5 i bl 5 olS5
(e b )00 @y Jled 5 (Slpl conl prals ( s2ls
olaldl cloam! Cuxsg £405 4 axgi L oaiod oLl
& 619 Bblia Sl (ol e chlis 3blis LS
o G5 s o Jlad 3blie ol 45 4 plos sl 45T
0l Sl gl el @bl e 5l S 0 ) S e s
S pele olKails (b o V4 g V) g1k 5% (blis
pole olBiils jdg cou VO o F 9 ¥ oV bl ol
by cod VY g 7 g ¥ bl 5 (Sl wd (SO
YoV o) 6lo,ed Bblie g ol (s pole olKils
9 V) 5 ¥ bl Yl ay g, adl anng 3blie (lyic 42 F g
910 9V 93 Bblie g 18,55 de Gblio plgie 4 V)
ok gaky b Gl g, Al axgs Gblie (lyie 41
lp 3l 9)90 atelle slasd (Smex Gjg 4 428 b e
adbain ;2 5l e D atie ddlate pa 3 (6 S Wigel
S g ale Gl Sl gl 35 50 SO ol Sl
Sl Bolas b 4y Sl S0 ol & Ko e
F oS5 Doge 4 x5 dged (Ban lafone o niad
2 ool (o pss 50 g Soiletans b

S i ol 3 5l sazme Ve e Lo o canlllas pgo al> o 4
Jos a0 Sge0 dslllas o o5 % gl WYAP o jo oS
00555 5 e «ogh o ) L iged (B, 4 a8 b el
@ GRS hled ¢ Bg)S golon Sl oy e asdllas o
YVO Culed 5o (SogS Jomo 9 a5 ojled i b (5 e
MY a5 o aslllas o,lg due VYAF Lo olasadls 5l a8
3 o, VoY g0 ddhaie 5l as o VA (SO ddhie )l ds


https://dor.isc.ac/dor/20.1001.1.17357756.1402.18.1.3.0
http://nsft.sbmu.ac.ir/article-1-3534-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-23 ]

[ DOR: 20.1001.1.17357756.1402.18.1.3.0 ]

oHKen o (_;’Lo)‘)uu.e(c/ Ol s Sl olaiadl jd olie a5 Ll

vf

2L DDS (g5, » Comiz Sl oy 0 slp Jao ol 50

10gu0 w; YW W
ADDS
A sex

= By + Py year

Jo 4 aly DDS 5 cir Sl dlolas (pl 4 azg5 L
o3lail a4 VYAF Jlu o Coniz a5 Jxe ol 4 el adllas
o3l &5 51 ol Vo Lo 4o Jg azils L6 DDS , By
4 Al 092 mo odd hasd Jae 50 sl (o0 Py + Py
Sbgasie sl paite 1S Sglas (l b eadl oo & j50 e
(allas 0,90 golaidl cloixl 5 clrax b psie plo)
RO PRI VEJC SN
basl e

Yo¥ (i PRA) anllas o oEaisS o5, S ggems |l
o eSile sy (L FFIE) 5,0 L@V FF 5 (L OOIF) o) b
5 V-5 £ BIOY) VYA Lo o iy Spp0 hiiall
i g9 5l uSils 59 Sl (V+/AS £ $/FA) VE- -
VDVl e s (Y VY IYAE s
adlas gladiges 31 (g i doy0 (P<+/-D) o4 (FAF
ooy Oleass glls g (L 00/F) asils 0,8 Cowesd
b olyen 5 Jolte plasalls (Sloj elafio 30 2 50 sing,
e g oyme platalls & Cond 1) (gt oie 00l5il>
Olacadles 51 gty o) walye mhaw Ll 4 g asxils
Wdg Jawgie delyo slyls

ololp golaidl el 5 (rea sla Sy alie
Jsaz o aalllas 5,00 Jlu 55 45 el DDS (glaSg
Ao, dalllas 090 Sboj ahato 90 ;2 40wl ouls &SI
S 1 Ol 5o ko) Oeans shls o8l 5l g i
5o 2Rl SMeass glyls ol 315l 6 5YL ws,s 9 DDS
Ao yd opizmed P/ V) axxdle I3 o] S o 5L
Jol S 59 0385 o0 (S5 lois &5 Slasalles 5l (6 i
S o Mz Oyge 4 oS Glardle 5l 6 5VL we)s
o,y (P<+/+0) aizils |13 DDS pgw S ;0 20,5 oo
Qo0 g S YL 50 YU sl o b lasedle 5l 6 i
DDS S (255 (ol 5o Omly welys lls ol 31 51 (6 i
VL 50 I e do s VEe e Lo o (/e 1) auxils 13
SIS (e ysb (U5 L avalie jo 138 g0 Ll S
Oliadles 51 gyt Ao )0 (puire P4/ D) Sy b
2 ke phielle a4 G Sl Gl b ooolgils ol e
Pelo)) a5 ol o hiel S 0 5L

aials b 03,5 G pae delol j3, 98 Lo se ,o 2l slesal,
g ML e Wlgs oo Vo U jho 5l i ge5 ol sl
55 skel Vo U551kl ¥ iSlas (Laleg 570 5l plas o
Aoy ol gla 05,5 Lol ales ogon el o 1, Slae
oS gased Jle lp s oo olii |y Sew Lol iSTas
03,5 Bpas |, oM Lol 09,8 55 ¥V 5l axly s JSlos
0,8 S abl o (YIV)V=2/AD SDE 09,5 ;o ol Ll sl
SJAD Lagd oM Lol 05 )5 4y oals ool plais! Ll Y
O 5 ol s 0,5 ple Lol Lcl 00,5 S Ll
09,5 O kel ggame ples il g dlre oI e
Shitel Ha8 e cl oy il 0 (OXY=VY) gy Lo
Cule; oasmo lad caldl 5 SGop Ve 4 g SYL old S
P sl 4rogs Bilha l3é Bl Bran o 95 ol g
(YY) el olie slaal,
L ools fd=xi g,
oiwly9) SPSS 158l oy 5 )lg lal dde 8 pae slaosls
ol ,o a5 Nutritionistd 1531 o 5 51 coles 0 5w (V)
USDA(USDA, Release 11, 1994) li¢ oloS 5 Jgo
&l g 0als ools 1,8 o”‘)"‘ clié gl oo eols gulas
20,5 oolatwl (gdse dlge g (55,5l Cdl o polie o awle
500 2) A BIANT o5 b (BIAS e 3l
YL g Are s by 5 5e)Ssls YO (oYL
5 (YF) Wl B andllas 5l (1o 10 40 59,/ 6 JE LS+ -
sl (BL ol Julow sl a5 YPA
oolainl b andllae (slaosls (g Lol Judoes g s o coles o
09 Jloys ol plol R Sl581 0 56 VY aseus SPSS l581 6 45 5
A gy B e B SalS yg05] 5l soliiwl b b sols
Sloj ahaie 93 8 50 ol gak Sg 2138 55 IS 5Ll
ol golamdl claxl 3 Sll Cosex b S
3,50 55 S oge3l b 2lié g9 sl laSen obol
Ls'a.‘} J.\.A U‘"ﬁ))‘R )‘)3‘ ’a)a)‘ oolﬁm‘buﬁ;)l)ﬁ R
Jelge bl «(linear mixed effect model) aew!
bl L olae go5 Lanl b golaidl claix! 5 comex
1 et 9 o5 s 59 53 (loj i) Jlo 1 0,8
Sl ywie don S bow) eod bass Jow g (b, Kigase
W J...l.?u (JM o W) o)|5 (_gow‘—‘scl.w‘ 9 u,_u.r.o.}
g5 el p Coiz Sl ) Joeb (Jle plye
ol ool &1 5 50 e S5 L (DDS) lae
BMI = B.; + B, yeart+ By sex + By year sex + ¢;
B.i=PB.+ty;


https://dor.isc.ac/dor/20.1001.1.17357756.1402.18.1.3.0
http://nsft.sbmu.ac.ir/article-1-3534-fa.html

VEe o g 1VAF alaie 5o o hitalle golamib elaial s lis Coner sl Sins lol 1 2lié £535 jhiel loSgms duglio ) Jgio

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-23 ]

S VWAF Lo g0 abols o laralle olié g shoel i Y yloges

1¥AF L JOFch
(e o)aload
P-value agad & P-value cttid g0 Ll el Sy igad J¥
S e S GRTRR o S e S S GETRR
2P FIa-FAFA SFITA =NE Fia-sAFA <Fi5V
-1vre WOVIT)  AF(RUR) AV ONIT) YRAYTA) T TAR 1D (AYF) WY @AYIF) VFARIT) YT (AN VF-5- (JL) s 0y
VAOER YEQAIM YRRV FROYS) VE (V) A (FIF) Y (V-IF) ¥ (318) Ya-ve
Ve N Y -(F) Vi) T (AT (11T V(1A F (Y17 4 (V) ET0
Y FADNY) 8- (V) FRQOVYV) VFE(RRR) O NF Y (24/F) OF (FA) FE(TVE)  AFF(FE) oy JEs
BACFEYY VY @AY YRGYY)  Y-FNH £ (FAIF) FF (OFIY) VYR TN &3
<IATA VE(RY) YT AND)  BACFVIG) Y- FaF) <[+ MY VE (FAIA) Y1 (AAY) BY (FFIY)  Y-F (A0F) ol Eoash
YEQA) Y- 08N YFOVI YA Yo (VAT Y3 (YTIA) VA(YTIF) YA QYVY) g
YOI YV ATy Y- (YRR ARV YV (YY) YY (VA=) TVCE-I1) AF (VXIF) o
¥ FYCFUS)  YAGRYIR) AR QYY) YYAGRY) ol Y (BFI) VY (0%)+) AY (VEAY YY) (RYIA) wles 5 Eeand e
YYQUR) YV OTTe) YAQEA V(TR Y (14/0) TE VAT VRO YRy ol
Y. (YFF) VA VEF) ALEAAIAS] FY O Y (YR Y OAY) ¥ (&Y FY O oSzl
</FFF YYOY) O YAYYIR YAOYAYY ) (YR -[TFF Va4 (1) YE (Y VAYYAY Y 0 agadadling s,z ol Cng
AF(NL) ARER AV QYUY TVY (VN 1+ F (AFIR) AA (A1) A (VYY) TRV (A Jalos
Ny VN #(F1%) YEQAT P () Sy £ (YD) 1V VA (VEIF) Y (NF) Ly JUEEes
AF (FOB) Y (AVY)  FA(YRR)  \FF(FEF) 4 (T4/A) FE (YR FA(YAE)  AYA(YVE) ¥
OF (FO)  AF(FY)  OF(FET)  \PF(FEF) Ve (0F1) 1 (OFIF) Fo(FAA) 134 (0 Es
=afeq 8RN A (FID) YO Y (NY) B YA VE QYY) YA(YYAY  AF (0T) ol asljo plas
Pee (AT SR 0A) AT OL) YRY (VAR A (5 AN (5% AY (Y-¥y  YFY (3 Laze
VAQER) VFQT 3 FrOnm YF (T4 O (Y- 10) A (1) FAONA WL
et W) ¥ (i) RO FEQYe) Sl AY A (FI) VEQN ) WONH OV i 5 s Fa ego
e AR VIFERY) AT YYR (AN VI8 (AK) VAM) VSR AR YYY (AN aslls Ll ol en
aibo DDS (sam 05,5 bl 5 oo 5 sl o oolictl b paite JJUT (61 93 15 y9051
ool oa oolinul e ol sl MoNte Carlo Exact 01 5
575 1.00
20
550
w
@ 8
8 . — g =
=
500
495
475
1396.00 140000 199600 140000
year year

s 1¥AF Jlo g0 alold o lacells olde o jhoal ol i ) Hloges

EMass bl 5 VEo - VEe.
" wy
520 IS .
1.00 600 Sal p8
— 200 1.00
— 300 —m
300
500 . .
550 “\\
w ™
9 2 '
£ 480 E
g c S ~~
= g
=
460
450
440 400
1396.00 1400.00 1396.00 1400.00

year

year

[ DOR: 20.1001.1.17357756.1402.18.1.3.0 ]

5 VY8 Jlo g0 alols o asalle Slié gois jial Sk ¥ Jlogad TP Jlo g0 abold o olusalls lié £55 siel Slpeis B ylog0d

)‘yb\.\.uuubulf\f" Mi)éwulﬁ\f”


https://dor.isc.ac/dor/20.1001.1.17357756.1402.18.1.3.0
http://nsft.sbmu.ac.ir/article-1-3534-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-23 ]

[ DOR: 20.1001.1.17357756.1402.18.1.3.0 ]

oHKen o (_;’Lo)‘)uu.e(c/ Ol s Sl olaiadl jd olie a5 Ll

\id

L.B=-/YaF ; p<+/e V) clla oy BB oss bLS)
2Ll SMazs 5l OS] adllas o9 Job 4 axgs
= NOY Gl 4 VFe e 5 \YAF Lo g0 aluls ,0 DDS
b Jlo o Ve Jlo o Jleplas oo cpl . 09
355 o g Lol g il ol N0V e a
) 5 g0 am b sla)lgls 0wl Sasy (p=-/FV7Y)
yP<eleN) i g & 4w L (B=/0F0 ; p<-/-D
WX50,5 oo S s a5 glacedle b avglas o (B=-/2N Y
G i plo o jlas a5 cudls ot bLL3 I DDS L
Olzres il g 0 dw bajlgils 3 90 )0 LLS )| (nl Joe
SN SIS (B= /20T ; p<+/+0) b 8L s goe
VY¥A% Jlo g0 alols ;o DDS 5 i 50,8 dw slolgils o
Seu o gxe Sl el Lol wge —+/ QY l5e 4 Ve
yop<e/eeV) lwgis .u])o Clold (puizmon (P=+/YY)
Sl )0 4 Caws (B=+/FAY 5 p<e/+ 1) YL ¢ (B= +/AV)
Jrows b oS auzdls et bl )l Sldé g4 5Lanl b o0l
S g Lol ol Gamas bl )l ol Jow la psie L
alols )0 DDS ;YU 5 Lawgie delyo il Lozl wile S
ol ol ;o YU 5 lawgie dalye a4 xe cpl 4. oy
N g Jy o (ol g L2alS o5 5 4 DDS e Jle
wisls lid olde g4 kol 1 gl S g oaisS m i

P>/ 0)

E5i5 shital 5 loe Dlpess ¥ UV o les slojlogad 4o
gl 9 )lgls wn (DMars mhae SS9 5 ole
Joges bl il sl &SI VFe e g VTS Lo yo sl e
S VFo v Lo o placedls lie o jlatl S5k
e g5 jlitl (Sl caiils LalS wig, VYAF Lo o
e 05,5 33 b alia 5 ol 5 Sl b ol s
25 Dl b plasalles o 5Ll ol g yieS Jlo 90 50 50
Lol ogy sYLYF - v a4y ceed VVAF Lo o aBisls g ploo
@ o) Fee Jlo jo ails plus OMlass a5 lasadls
s a5 glaedls (¥ loged) wings 6,5V jLaal (gl)ls VYAF
FICKIC SN JTPVE:IRIENE S Y
Jlo 55 Il da g aws 4w pa 0 g wals 6ol
VEe e o a Cannd 6 YL olde g sl Sl N YAP
Logie 5 omb aelo b placdle (Y loges) o conlie
b oanolio 0V Fe e Jlo o (6505 28 o5 Lol (2 Sle
Jho o YU welye b glacdle Ll axsl \Ya8 Lo
g 20,5] Caws 4 6Vl 03 go jLitel LoV F
& S § 7S Sl Gl el b plaelles (riomen
(F [ loged) win,S S K0 09,590
linear mixed ) asesel JI Jas Jow Julow slaaidl
L oS 5 Joe yo el oals @311 Y Jga o (effect model
Lawslio jo aluils Odleass (yloj yusio I ol Ll
P<+/++ V) by puiinne LL3 IDDS b olos 55 &Mass
I SES § dimex s ynie b S Laws b .(B=+/VAA;

(Jlo 51 0,8 Bld L) VFee g 1VAP ahado g0 0 olie o jhoal b goladl cloixl g S5lis Comen Jalge bLs ). ¥ Jgus

odd ]S Jae pl> Joe e
p-value Il glls walys p-value 5 It gl allp
e <1008 YT feee o[-5¥ ol- 0 lwe 5l Lo e ONLR
SFAN NN — [+ VY o) vy — [+ AA V.. Jls (Fixed effect)
(&) (=) #VE-7-
IFYO Ay Y /oY 1144 SNFa Ya-vo 095
-j£ay JYEY A <IVEA YV AR 2A- (Jw)
N YYE —IY¥Y N - IY¥A — PV (VA-Y8) xV F+ - Lo
-[FAS SIYAY —NNOF “IAFY SIYAP —oYF @A)V Ee e
NN -jFay lase 5l U252 Holas FI
NEEYS NISE suilosils (Random effect)
Glxo Slyil)
e N2 YAV fees “J+AQ onas laws 5l Lo pe ool il
VS0 A —e oYY /%0- N —-YF Ve L
(&zy) ez #3y0
[ $A SNYY —IYYO 50 DY —IYYY o5 o
N SNYE — Y - /f0) SNYE —oNeY OV e L
JRAY JJFAY laws 5l Lo pe olas
Sy Y ouslandl Olere Sl



https://dor.isc.ac/dor/20.1001.1.17357756.1402.18.1.3.0
http://nsft.sbmu.ac.ir/article-1-3534-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-23 ]

[ DOR: 20.1001.1.17357756.1402.18.1.3.0 ]

vy We sl ) ojlesd quaioes Jlo cplpl (ol @lio g 435 pole aloxe
Y Jga aolsl
oad J7uS Joe b Jow e
p-value 1t sls ol p-value s Jastil glas eefls
oo NN Yo oo -[-VF BIY\O lawe 5l Lo e ool il
-1+ A% -/-ay — V8 <[V <[+ AS —+\¥ Ve L
(&) (2 ) * # o o
ST SN¥E N itat SAYE SN¥q —IF1N S Cpagd
SAYY SOy —IYAQ el SNEY YIRS Sl
“Iyes SINFA VY PEY iYa! SNOY S xVFee L
Y04 SI\AF Nita YA “NAD SNNEY JUIVELE 20 W
EAY “IFAY lawe 5l Lo e ool il
Sy SRA sailasdly Glore 312l
e NINge FIVYY e oYY FIAQ - laws 5l Lope ool il
IY+Va -[-qf SRR <[+ ¥y <[+ AD S Vel
(&) * (&) #plad )
N EO4 SIVEA IV SANA JARS -IYY. ohoo Ol
feees “INOA “IVa ¥ e <04 “IVaA oKl s
IVEYA SAYY -IYOF NAREN SNYY “IYA- olas OV Fe e Lo
IF151 IYAS —e N NN CIVAY SYARE! Sl x ) Fee L
2\ -I5FF lawe 5l Lo e Solas
SANY 1310 ouslasl Glore S5l
oo -IBYY YI00 oo -1-58 OV -A lawe 5l Lo e ORI
“IY50 [+ A¥ —efeay Sy oYY EANS Ve L
(&) (&) # ol
- [BYY NiYes o[-y SIAA VA — IVAY osailaillas] s oxe Caxdy
AYF SNFA —efY LY SNEA —ef+ - ogelaillasls yoe xV o+ Lo Jols
I8N NI\ e 5l 2se olas il
NENY NERE! sailely Glene Sl
ofe- - IDAF FIVVA oo -1134 FIOYA lwe 5l Lo e ORI
/334 VY —efes /330 “IYYS —efee Ve L
(&z ) (gz ) - #los
[+Va STYA -[OYY [oe V14 <1050 JEg Sl e
B STV -[50Y I-+¥ IVVF N2\ T
[5%5 - IYOY SRS N -IYOY —e\Y- Saigs xVFe v L
Y -IVFY SR 1910 137 —«I\Y¥ YL g a5 A xVFer Lo
I8N “IFAY lwe 5l 2se olas il
<AVF BANY< oailowly Gloe Bl yil)
ofee - 100A \Agtd e Ahai 710 e 5l 2se o
- IYAY SIVAA —eNA- IYAA <YV — YT Vel L
ez ez - #omb
[+4) /a4 - 170 oo 1NA¥ <AV Lasgie el o
I+ %Y 1\ OA VAN [+ 1104 RN Y
“JF-9 nig AT AN -IYSF - 1YV Lagie xVFe e Lo
< IVAY < IYAY -/ %0 -Iyay “IYAD Y Y VEee Lo
-1BYY NS le 5l 2se ol il
-/av- N\n% oaslesdly Glxe Glyil)
oo “JOY - FIVeY oo SNYY FIVAO laws 5l Lo pe ool il
N2 SIYNY —+I\YA ¥V YA EAVN Ve L
ez - (=) # S g Lo
oY SIYAY -yay [-YF SIVAY Yy S b o3lgils ol o S8 0975
“IAY¥ YV Y0 IVAY SIYYY “[-57 Sy b 00lgils ol o x JLus
ENY N lawe 5| Lo s ol il
AT 114 ouslandl Glre 15l
&z o 095

sl 00yl el e g (S35 0956 o)lgils s ¢ ol Comdg «Daams (ongd iz cipm Jold e 10 00 3l sl puite dad il el JuS Joe o


https://dor.isc.ac/dor/20.1001.1.17357756.1402.18.1.3.0
http://nsft.sbmu.ac.ir/article-1-3534-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-23 ]

[ DOR: 20.1001.1.17357756.1402.18.1.3.0 ]

oHKen o (_;’Lo)‘)uu.e(c/ Ol s Sl olaiadl jd olie a5 Ll

YA

Jlo Ve sham g ool o oldé coaS 5 soladl- el
Y OMass mhw a5 ol las s plel (6,8
Gl i gl oolamih elainl asls o sdias
ol3 4 ixe ol s 391 (5yeKen Al ye o g lazl 4o Y
oS anlllao (clol o ¢ Tal o azils Y Sl oS
Lol anllls glaaisl peizan (¥9) aziils g5Vl lié
ol Oz (& 0y (orhaie Dlalllae i | gunon
D5 1y otons alafy 38 £555 el 5 plasalle 5Vl
LY-VO Jlo ;o ol o a5 gl addllae ;o .(VO FV) Wols
Soroz lopite 5 (2188 £985 liel () (e oo
$e o axallo VY- o (og, pr oolanih elozal oy 5lis
DMeaxs oS (295 )3 (2l e jlil il el JLo
a5 (6,500 andllas jo puzmen (V0) 0o i aiidls (6 ,5YL
285 18 gy yg0 Al FeoAY )5 99,50 OV (0l 5o
U MR WUSIIRTES. ROPSCN FCEN ISR P Je
(YY) Sols plaisl o 4y |, 513 g4 5Lonl gon b
L wlgioon L Sl a3 dunyogn Sl & IS 5
Sl 4z ol 3l 5YL ol i il Jlezsl a3l
OLad ool 2 09381 (YA) 958 5wl 5 5 goiie al3é DU
3G S0 SYL EDass gl)ls o8l aS el sas ols
(YO wiyls ol sloacus g sl 4055 sl fosdl)gws
218 g5 Ll b el o et alal) ol aalllas 4o
Condg b b o oy Ol gloazsl, 25 b gues
dlos Sy gloasil og o] i 5 olié slasSl
sl ;5,525 WAV 555 2 Gl poliw 5o Slotn
9 S50 Bae j0 LdoliEl gy i las VeV 91490
el b ] 4505 glmans o LI3E WMl das Ty G5 pae
Fr ol gl Selle olie Bl cal e il
Conig 5 ooy paiadl Jlo Yo Jsb o oLl lalic
Fello sblie (0 05 g cils Sl i by jgiS solazil
olaol g (F+) 0 ol Lansgia 5 YU aslpo b ol 3l o Ly
Sl sy 1 1L J5iS (3 (Yoo ¥ Y o) Jsb anllias
oo @le ool a4 iy gaiml (Jle A (VL
Loz oS o SVgame 5 €0 (ple o ogo «Dlom o)
30 5lgal yo slasllas (pizmen (V) 0 Jad o SYL Gl o
oty el b oyl coolindl condg a5 ol lis Y- VY o
Slllas & 0 aiz ;2 (YY) oo s alal ) old8 £45
O35 565 welps 5 2 ) Sk O esSre bl
ol 5 aile 518 0 Jsb aalllas 5y o (TF) Consl 00
Sl 052y lE @) CadS g del 0 (e (bl aslllas
9 Ol O b LIl ol 8l sazme (6,8 Jlo Yo Slam g

(WO TR

@ Jsb & )50 4 a5 ol gl asdllas sl Lol aslliae
Sel b lase (ol slotzl 5 mar ol e
ol ol el axsls,y Sl Glacdle o i g
Syse haralle o olié e sLael a5 sl las asllas
g anly ials Loz alols 1 oles e 4o aslh
ass ol 5 Y golamih olas] Conds
e £ sl b VL gl a5 g el o alStils
5 bl Curex gl e 1 Ll ccldly i alay
30 2l gai sl sy axdllas 850 (golaidl- claiz]
B9 510 giae aslllas 8,50 gloj alate g0y alold

b ol e oSLo phitells i 955 Sl tals
4 45 53 Flalllas iy b gean (JUo¥ (b )i el
2 e g g ek (e oSl Ll ks (o)
pole o sl adllas o ingy axslsy Jsb lalllas
(National Institute for gauadls Jsb asllas e Jsb
Longevity Sciences - Longitudinal Study of Aging:
Jls 3lss sl 31 Jue ) eolial L NILS-LSA)
JLo VAL T (g 00gamme 0 (0l5 Gloye 5 o) 625
Sy, Jlo VA B BT S8l s LIaé ge hael a8 ol oylas
Wl 5o (Job arlllas G o pizman (YF) cllls ialS
ool aon sletel YL g Al B0 350 5 03 VIV (55, 2
SYVE) Lo B Jsb s (llel s wlle) oad slulis oli
a5 ams oo plis oplcdl ralS ywim g0 e o (Ve
G pas olads o IS alS S ol (Son oS es 0
£555 GRalS b 5 903l 3,5 G3l55 1, 9SS (slaog,S
e B pae o S als 5l (236 05 5 ploye po (20 w3,
(F0) wsl

£55 kel b YL Edhas sl ol asllis 4o
Sldllas . cuils peiins bL3) Jlo Yz alols o olié
L SES Lol (owypt & sy 42535 ) oad plil Jsb
anlllas asily a5 Wl sl y Gl a5 olié lasSl
3 aloz 5LYD XF) 09 gueds Slalllas ol sin b 5l
Jlo ¥ alols 5 a5 (10 Ll il ;5 suds plowl Job anlllas
Wl i slagSIl 23 L 5YL O ans zsbas alllas
SNpazs b by (holss Sl ol anlllas )3 09y i e 5
oais Lis yel cplogsojle Je Hlde g4 5Ll posd jo
3 olsie 4 golaidl claix] jasls cpl YL ©)a8
adllas flacedls jo Hlae g4 GbossS psd (5 (598
S9y 2 ade 1505 ;0 aS gl anlllas do axdllas 4l wlive .04
SroAlE G LS| oy B b Jls 08 (VL ol


https://dor.isc.ac/dor/20.1001.1.17357756.1402.18.1.3.0
http://nsft.sbmu.ac.ir/article-1-3534-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-23 ]

[ DOR: 20.1001.1.17357756.1402.18.1.3.0 ]

AR

30 el o ead oldd g4 slakl alS 4y e 1 ol alle
D91 gl 3l L FF L 09,5 0 a5 0gs Jb>
Mo o @ o il L aS ol T 5 S e azdly
(e gman lais sloolatul b lads pilas Jds ay) aue>
Jodo a4 2lis slora p rrizmes g acsle o ey OASAS
Al slass yizmed g ol CBb 4o (oo sla g Lo 4 D
ol o3l lrogee 5 Dlom s 05,5 o9 4y (L s (238
atd by e opeis; el Ol rimren koo
o Ylaml (T 00) sl 5ylads cw 09,5 ol (ol lag
O b (BSOS 38 s s aSul 4 4z g b ol aslllas
s S0 )5 (i ()13 (e Dol 0gr 5 oS JLo VO (VL
L adayl, ;o ool plol galaie Oldlas 3l 5y ais ssalic
Oy b anglie 5o U5 YL sleel 38 55 el g i
Y8 Jlo o ol adllae o o Jlie olgie 4y s oo Lt |
4 05 bl 5925 50 JLo BO-YD (55 5 9,50 OAVY (59,
e £95 Se YL O S e SIS S sk
Gl le 48,5 Sgo @by b (1Y) il
@I 025 55 Sl oS e ole S lge 4y s3]
a5 o Gl cad ool lad g cewl oad ol
2 58 GeS (2l s Wils (6558 (gl slac s
1945 el o ol (V) Wil platalls o5 b dulie
a b odls Julod (TF) cpls o NILS-LSA Jsb aslllas
55 bl palS o ploy Sl a8 ol plas i SSES
odmlice YL g Jlw FO gw 00) ;0 i 50 2 0 olde
Ol g o gme ax yo by yo Lasd 1alS ol Ll gl oo
by i @il cams i cal Sew suslis
Oly (2l ez 5l Gle g9 S p Sga Jalge )l
dsb o e b g w3 )0 by 2ol 5 5 (bl solatd]
@ 55 el g iz (I (e B3 o9 ol oo
e 55 o oS alols e &y Wi eyl anlllas o
sl anlllae 3,50 o
amalz 5T lacedlis g9, 1 55 po8 anlllae ol s bl 5|
Sl 0 Gl Calil b g (Sloys 3SThe 50 (095 (5 7o)
wize el ol o sk s (Ol )l
Jodo @ iged pm> (1092 o5 alex ) aslllas slacusguse
Jlo ardllas o a5 glaedle eled saze (0,55 (5 SKen
(S o 4030l o5 e 4 1) ing; 00,5 5 40 1 VAP
o)leds s e @) B3l sazme (678 0 S b (LS
S 001k 4 o UKt 5 (o0 (313 sllas (ey0T
S e b g 1 anadS celo YE Ll6é cdl s ol

o3b yo oldl ST Job Cldllas o 098 oo Slpiiny culils

Bl ol sSie anllhe ol Sitngy S5 ¢ b odps i
3 Mt pab ez 5 il (ailge 3529 e @ Wl (o
oy (V8) il oo g wlble 5 Ll als (g 5lwoslal
2ilgs o 99,8 ¢ lgils el 50,8 sl o aS wil eols lis Lo
olazsl caxsg (V1) 0,1 b olaedle olié g5
e oMl gy el g w3 ©ja8 )0 (g5 B e
5 6l adlls Gk oyls YL cumS L Yisl 5 5 ggiie
S de plp 9o VL I3 o Ll b plaielle (b
T Js 138 w3 Gle Fomb @l ged sl b plaalle
LFY) QoS oo

Sy ka8 sl ol ol ol adla
5 0,8 dw sl lails jo a5 Slaiadls b aslas jo s S oo
il 5 b (2l ge liel s poe pu 4 5L
3 I8 am o B Jsb ©y90 4 o) eallle (55T
el 03105 518 a1 Sy90 |y laialles ,5 R £555 el
oS W1 0 ST S5 ol ey L3 Slille glaazily Ll
33 lie Shole s el 5San aslaza Cang o 5 les
Jlo 5o oS adllae S (FF) 0,105 Cglhasl ,3b e
W0,S so (S L a8 glacels wls las Liks ;o VY
L oo 136 1 a8 9,95 1 g5 o8 2508 o ol
Gl S slae el g ol gl 15
a Lol a8 S aslllae Sy el s opdle (FO) i3S oo
ols ylid gy ails 5y gaihl lasedle jo lde QL] w)
RSN U TSIt ST Rt S o
@S Ay ) 393 lde laoasy el 5 wo S oo
Sob axdllae S (glaazily «peizman (FF) wio,S oo B>
s Al #D s 305 55 sl 58 Jlo 4w b
woolazih elozz! olse 51 s 5l amy a5 ols olas sV
e ks @ & Shadle o (Sopdl o Sl
e 5150 b olyen a5 Slatedle b aslio [0 &5o,95 oo
5 2l ol adlhe o (FV) 05 plpgs ws)e5 e
4 yS oo s 2l @ O g 005 O Sl 2L (So el
g 0ad il )3 (o188 g9 ualS 4 oie 0>

Syse el s sba 05,5 bLi )| ol adllas 4o
Sz abols o 2132 g9 jlial i b gl iz 5 anlllae
w3y &5 «ldllas 5l (B j0 09 s (Ge adlllas Lo
dliie ;5 JLo VO (VL (sw 09,550 o9 4 el plie
L Jsb asllas 13 (00 FA) 55 a8 sz ohzalles |
NILS-) by asedles glose o b5 5o dle oo3lgs (6,50
1 oke) g o Jelss (Fixed effects) ol ol 31 «(YF) (LSA

VAL PY s 09,5 50 909 0 (e 2138 015 Lol yoss


https://dor.isc.ac/dor/20.1001.1.17357756.1402.18.1.3.0
http://nsft.sbmu.ac.ir/article-1-3534-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-23 ]

[ DOR: 20.1001.1.17357756.1402.18.1.3.0 ]

oHKen o (_;’Lo)‘)uu.e(c/ Ol s Sl olaiadl jd olie a5 Ll

Y.

Sgupe sloaal  yo L lasddle 5l colas g sowl,s b

slepdin Haeizmed A8 o ez 1) Gladedle 4085 x5y

gl aid S I > Seaxs wha
Sl el

srtils) 0| kit 5 asl L 5l a8 5y ol allie
el mlio 5 4dx pole 0uSiils Cgas (Slo, diye
Jlo Solex SHA ol oo (higr St (Sa 3 pole ol
Dgb oo (6l Smbw adlle ol Gl s dwwie ]
Sl g ook cnl 5o oS &85 ol (ooled I eoizeen
orl @zl el 555 Cglom g oyl5am b a5 Caodlos pol
o)l ilopas izl pal3 1, anllias

o References

Farokhnezhad Afshar P, Bastani F, Haghani H, Valipour O.
Hospital Anxiety and Depression in the Elderly with
Chronic Heart Failure. 1IN. 2019;32(120):87-97.

Pahlevanian AA, Najarian R, Adabi S, Mirshoja MS. The
Prevalence of Fall and Related Factors in Iranian Elderly: A
Systematic  Review.  Archives of Rehabilitation.
2020;21(3):286-303.

Taskhiri MS, Habibnejad SA. Position of Right to Privacy
in the Life and “the Elderly Rights”. Islamic Law.
2021;17(67):271-300.

Huguet N, Kaplan MS, Feeny D. Socioeconomic status and
health-related quality of life among elderly people: results
from the Joint Canada/United States Survey of Health.
Social science & medicine (1982). 2008;66(4):803-10.

Rivlin RS. Keeping the young-elderly healthy: is it too late
to improve our health through nutrition? The American
journal of clinical nutrition. 2007;86(5):1572S-6S.

Milte CM, McNaughton SA. Dietary patterns and successful
ageing: a systematic review. European journal of nutrition.
2016;55(2):423-50.

Zhang J, Zhao A. Dietary Diversity and Healthy Aging: A
Prospective Study. Nutrients. 2021;13(6):1787.

Qu X, Na X, Yang J, Yu H, Chen A, Zhao A. Reaching and
maintaining higher dietary diversity is associated with
decreased risk of all-cause mortality: A longitudinal study
from the China Health and Nutrition Survey. Frontiers in
nutrition. 2022;9:947290.

Kobayashi M, Sasazuki S, Shimazu T. Association of dietary
diversity with total mortality and major causes of mortality
in the Japanese population: JPHC study. 2020;74(1):54-66.

10. Tsuji T, Yamamoto K, Yamasaki K, Hayashi F, Momoki C,

Yasui Y, et al. Lower dietary variety is a relevant factor for
malnutrition in older Japanese home-care recipients: a cross-
sectional study. BMC Geriatrics. 2019;19(1):197.

11. Zhang J, Zhao A, Wu W, Yang C, Ren Z, Wang M, et al.

Dietary Diversity Is Associated With Memory Status in
Chinese Adults: A Prospective Study. Frontiers in Aging
Neuroscience. 2020;12.

dolitis 5l rmiran 9 Wgd (6 Ky S0me 5§ SYsb Sle
BB oy 0 lp 2id lasslol JLS jo 50 ST sl
gl oolatwl 08 plde cdl e
S5 s

EMpass y1ils 4 Sl o 51 S lo 4l gg0ma 4o
S5 Sy Jlels o (S g 5L selys elRals
—eleizl g (GELD Comer laodiS (i (n P
o5 paalls 3 iVl 3 55 jleial b Ln o soluaid
» ooladl cloixl consg Sl canlin ¢lp cwl ol
oy 0y90 b Sldlas clacalls o Sldé goi5 Lol joss
adl oplaes Caws a4y g ool 65 gl bl o SYeb
oy, o lacdle solaill Cuxsy 4 4y Cusal o

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Cano-lbafez N, Gea A, Martinez-Gonzélez MA, Salas-
Salvado J, Corella D, Zomefio MD, et al. Dietary Diversity
and Nutritional Adequacy among an Older Spanish
Population with Metabolic Syndrome in the PREDIMED-
Plus Study: A Cross-Sectional Analysis. Nutrients.
2019;11(5):958.

Fukuda Y, Ishikawa M, Yokoyama T, Hayashi T, Nakaya T,
Takemi Y, et al. Physical and social determinants of dietary
variety among older adults living alone in Japan. Geriatrics
& gerontology international. 2017;17(11):2232-8.

Yin Z, Fei Z, Qiu C, Brasher MS, Kraus VB, Zhao W, et al.
Dietary Diversity and Cognitive Function among Elderly
People: A Population-Based Study. The journal of nutrition,
health & aging. 2017;21(10):1089-94.

Chalermsri C, Rahman SM, Ekstrém E-C, Muangpaisan W,
Aekplakorn W, Satheannopakao W, et al. Socio-
demographic characteristics associated with the dietary
diversity of Thai community-dwelling older people: results
from the national health examination survey. BMC Public
Health. 2022;22(1):377.

Terragni L, Arnold CD, Henjum S. Food Skills and Their
Relationship with Food Security and Dietary Diversity
Among Asylum Seekers Living in Norway. Journal of
nutrition education and behavior. 2020;52(11):1026-34.

James WPT, Nelson M, Ralph A, Leather S. Socioeconomic
determinants of health: the contribution of nutrition to
inequalities in health. Bmj. 1997;314(7093):1545.

Smith GD, Brunner E. Socio-economic differentials in
health: the role of nutrition. Proceedings of the nutrition
society. 1997;56(1A):75-90.

Huang W-C, Huang Y-C, Lee M-S, Chang H-Y, Doong J-
Y. Frailty severity and cognitive impairment associated with
dietary diversity in older adults in Taiwan. Nutrients.
2021;13(2):418.

Kwon S, Lee JS. Effect of nutrient intake and dietary
diversity score on osteoporosis of middle-aged adults and
elderly based on 2015-2017 Korean National Health and
Nutrition Examination Survey data. Journal of Nutrition and
Health. 2020;53(2):155-74.

Tajary Z, Esmaeily Z, Rezaei M, Daei S, Eyvazkhani A,
Dara MM, et al. Musculoskeletal Pain Is Associated with
Dietary Diversity Score among Community-Dwelling Older


https://dor.isc.ac/dor/20.1001.1.17357756.1402.18.1.3.0
http://nsft.sbmu.ac.ir/article-1-3534-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-23 ]

[ DOR: 20.1001.1.17357756.1402.18.1.3.0 ]

Y

22.

23.

24.

25.

26.

27.

28.

29.

30

31.

32.

33.

34.

35.

Adult: A Cross-Sectional Study. International Journal of
Food Science. 2022;2022.

Karimbeiki R, Pourmasoumi M, Feizi A, Abbasi B, Hadi A,
Rafie N, et al. Higher dietary diversity score is associated
with obesity: A case-control study. Public health.
2018;157:127-34.

Qorbani M, Mahdavi-Gorabi A, Khatibi N, Ejtahed H-S,
Khazdouz M, Djalalinia S, et al. Dietary diversity score and
cardio-metabolic risk factors: an updated systematic review
and meta-analysis. Eating and Weight Disorders-Studies on
Anorexia, Bulimia and Obesity. 2021:1-16.

Farhangi MA, Jahangiry L. Dietary diversity score is
associated with cardiovascular risk factors and serum
adiponectin concentrations in patients with metabolic
syndrome. BMC Cardiovascular Disorders. 2018;18(1):1-6.

Robins J. A new approach to causal inference in mortality
studies with a sustained exposure period—application to
control of the healthy worker survivor effect. Mathematical
Modelling. 1986;7(9):1393-512.

Lai JS, Oldmeadow C, Hure AJ, McEvoy M, Byles J, Attia
J. Longitudinal diet quality is not associated with depressive
symptoms in a cohort of middle-aged Australian women.
The British journal of nutrition. 2016;115(5):842-50.

Gibbons RD, Hedeker D, DuToit S. Advances in analysis of
longitudinal data. Annual review of clinical psychology.
2010;6:79-107.

Smee D, Pumpa K, Falchi M, Lithander FE. The
Relationship between Diet Quality and Falls Risk, Physical
Function and Body Composition in Older Adults. J Nutr
Health Aging. 2015;19(10):1037-42.

Shirani P . Assessment of the relationship between
adequacy, quality and diversity of dietary intake and
anthropometric indices in free living (community-dwelling)
elders of Tehran city. Tehran: Shahid Beheshti University,
M.C. Faculty of Nutrition Sciences and Food Technology;
2016.

. Ghaffarpour M H-RA, Kianfar H. The manual for household

measures, cooking yield factors and edible portion of foods.
Tehran: Keshaverzi Press1999.

Kant AK, Block G, Schatzkin A, Ziegler RG, Nestle M.
Dietary diversity in the US population, NHANES II, 1976-
1980. Journal of the American Dietetic Association.
1991;91(12):1526-31.

Azadbakht L, Mirmiran P, Azizi F. Dietary diversity score
is favorably associated with the metabolic syndrome in
Tehranian adults. International journal of obesity.
2005;29(11):1361-7.

Kim J, Lee Y, Kye S, Chung YS, Kim JH, Chon D, et al.
Diet quality and osteosarcopenic obesity in community-
dwelling adults 50 years and older. Maturitas. 2017;104:73-
9.

Otsuka R, Nishita Y, Tange C, Tomida M, Kato Y, Imai T,
et al. Age-Related 12-Year Changes in Dietary Diversity and
Food Intakes among Community-Dwelling Japanese Aged
40 to 79 Years. J Nutr Health Aging. 2018;22(5):594-600.

Thorpe MG, Milte CM, Crawford D, McNaughton SA.
Education and lifestyle predict change in dietary patterns
and diet quality of adults 55 years and over. 2019;18(1):67.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49,

50.

Schoufour JD, de Jonge EAL, Kiefte-de Jong JC, van Lenthe
FJ, Hofman A, Nunn SPT, et al. Socio-economic indicators
and diet quality in an older population. Maturitas.
2018;107:71-7.

Otsuka R, Nishita Y, Tange C, Tomida M, Kato Y,
Nakamoto M, et al. Dietary diversity decreases the risk of
cognitive decline among Japanese older adults. Geriatrics &
gerontology international. 2017;17(6):937-44.

Jeruszka-Bielak M, Kollajtis-Dolowy A, Santoro A, Ostan
R, Berendsen AAM, Jennings A, et al. Are Nutrition-Related
Knowledge and Attitudes Reflected in Lifestyle and Health
Among Elderly People? A Study Across Five European
Countries. Frontiers in physiology. 2018;9:994.

Macario E, Emmons KM, Sorensen G, Hunt MK, Rudd RE.
Factors influencing nutrition education for patients with low
literacy skills. Journal of the American Dietetic Association.
1998;98(5):559-64.

Imamura F, Micha R, Khatibzadeh S, Fahimi S, Shi P,
Powles J, et al. Dietary quality among men and women in
187 countries in 1990 and 2010: a systematic assessment.
The Lancet Global health. 2015;3(3):e132-42.

Parrott MD, Shatenstein B, Ferland G, Payette H, Morais JA,
Belleville S, et al. Relationship between diet quality and
cognition depends on socioeconomic position in healthy
older adults. The Journal of nutrition. 2013;143(11):1767-
73.

Vakili M, Abedi P, Sharifi M, Hosseini M. Dietary diversity
and its related factors among adolescents: a survey in Ahvaz-
Iran. Global journal of health science. 2013;5(2):181-6.

Lo YT, Chang YH, Lee MS, Wahlgvist ML. Dietary
diversity and food expenditure as indicators of food security
in older Taiwanese. Appetite. 2012;58(1):180-7.

Bloom |, Lawrence W, Barker M, Baird J, Dennison E,
Sayer AA, et al. What influences diet quality in older
people? A qualitative study among community-dwelling
older adults from the Hertfordshire Cohort Study, UK.
Public health nutrition. 2017;20(15):2685-93.

Whitelock E, Ensaff H. On Your Own: Older Adults' Food
Choice and Dietary Habits. Nutrients. 2018;10(4).

Chalermsri C, Herzig van Wees S. Exploring the Experience
and Determinants of the Food Choices and Eating Practices
of Elderly Thai People: A Qualitative Study. 2020;12(11).

Tani Y, Sasaki Y, Haseda M, Kondo K, Kondo N. Eating
alone and depression in older men and women by
cohabitation status: The JAGES longitudinal survey. Age
and ageing. 2015;44(6):1019-26.

Westenhoefer J. Age and gender dependent profile of food
choice. Forum of nutrition. 2005(57):44-51.

Freitas TId, Previdelli AN, Ferreira MPdN, Marques KM,
Goulart RMM, Aquino RdCd. Factors associated with diet
quality of older adults. Revista de Nutricdo. 2017;30:297-
306.

Picco L, Abdin E, Vaingankar JA, Pang S, Shafie S,
Sambasivam R, et al. Prevalence and Risk Factors of
Caregiver Dependence among Older Adults in a Southeast
Asian Population. Annals of the Academy of Medicine,
Singapore. 2016;45(11):486-94.


https://dor.isc.ac/dor/20.1001.1.17357756.1402.18.1.3.0
http://nsft.sbmu.ac.ir/article-1-3534-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-23 ]

[ DOR: 20.1001.1.17357756.1402.18.1.3.0 ]

Iranian Journal of Nutrition Sciences & Food Technology 32
Vol. 18, No. 1, Spring 2023

Diet Diversity Score Elderly Living in Tehran City and its Related Demographic and
Socio-economic Factors, 2017 and 2021: A Longitudinal Study

Rezaei MY, Eini-Zinab H?, Omidvar N*, Jafaripour S* , Rezazadeh A™

1- MSc. in Nutrition Sciences, Faculty of Nutrition Sciences and Food Technology, National Nutrition and Food Technology
Research Institute, Shahid Beheshti University of Medical Sciences, Tehran, Iran

2- Associate Professor, Department of Community Nutrition, Faculty of Nutrition Sciences and Food Technology, National Nutrition
and Food Technology Research Institute, Shahid Beheshti University of Medical Sciences, Tehran, Iran

3- Professor, Department of Community Nutrition, Faculty of Nutrition Sciences and Food Technology, National Nutrition and Food
Technology Research Institute, Shahid Beheshti University of Medical Sciences, Tehran, Iran

4- *Corresponding author: Associate Professor, Department of Community Nutrition, Faculty of Nutrition Sciences and Food
Technology, National Nutrition and Food Technology Research Institute, Shahid Beheshti University of Medical Sciences,
Tehran, Iran. Email: arezoo.rezazadeh@sbmu.ac.ir

Received 9 Aug, 2022 Accepted 3 Nov, 2022

Background and Objectives: Based on available evidence, dietary diversity may change with aging. Decreases in dietary
diversity score of the elderly people may be affected by various factors, including their demographic and socioeconomic
status. The aim of this study was to assess and compare demographic and socioeconomic statuses associated with dietary
diversity score (DDS) of the elderly people living in Tehran City, in 2017 and 2021.

Materials and Methods: In this longitudinal study, 368 elderly people [204 (55.4%) women and 164 (44.6%) men] over
60 years of age were assessed at two-time points of 2017 and 2021. Demographic and socioeconomic information were
assessed using a questionnaire and dietary intake was assessed using 24-h food recall questionnaires for two non-
consecutive days. Dietary diversity score was calculated based on Kant method. Statistical analysis was carried out using
R software and mixed effect model.

Results: The mean +SD (standard deviation) of age of the elderly people was 67.06 y £5.52 and 70.89 y +6.48 in 2017
and 2021, respectively. Moreover, mean £SD of the elderlies’ dietary diversity score in 2017 (5.07 £1.20) was higher
than that of 2021 (4.94 +£1.09) (p < 0.05). After adjusting the effects of all demographic and socioeconomic variables in
the model, higher education compared to under-diploma education had direct relationships with dietary diversity scores
(B=10.794; p < 0.001). Due to the longitudinal design of the study, differences in the effects of the higher education on
dietary diversity scores between 2017 and 2021 was -0.151, meaning that these effects decreased by 0.151 in 2021,
compared to the baseline year; however, non-significantly ( = -0.151; p = 0.416). Elderly people living in households
with size of three or more (f = 0.614; p < 0.01) had higher dietary diversity score compared to those who lived alone (
= 0.652; p < 0.05). Differences in the effects of households size of three or greater on DDS between 2017 and 2021 was
non-significance (f = -0.091; p = 0.712). Having middle (p = 0.971; p < 0.001) and high (B = 0.417; p < 0.01) incomes
was directly linked to higher DDS compared to low incomes. Differences in the effects of income levels on dietary
diversity scores between the two period of the study was not significance (p > 0.05).

Conclusion: findings indicated that having university education, higher income and living in households with the size of
3 or more were the most important demographic and socioeconomic characteristics associated with higher DDS in elderly
people living in Tehran City. Studies with longer periods of time can reveal more definitive results regarding the effects
of socioeconomic statuses on diet quality of elderly people.
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