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ABSTRACT
Background and Aim: Food insecurity and poor quality of diet are among risk factors of
cardiovascular diseases (CVD). The main objective of this study was to assess the association of
food insecurity with atherogenic glucose and lipid profile in women.
Materials and Methods: In this cross-sectional study, 630 women between 18 and 50 years of
age were selected by cluster sampling and interviewed face-to-face. To assess the household’s
food security status, we used a household food insecurity access scale (HFIAS) questionnaire,
which its validity and reliability had been determined in the Iranian population. The serum levels
of glucose (FBS), triglyceride (TG), total cholesterol (TC), low-density lipoprotein (LDL), and
high-density lipoprotein (HDL) were measured and LDL/HDL, TC/HDL, and TG/HDL ratios
were calculated.
Results: The mean serum concentrations of TG and TG/HDL ratio were significantly higher in
the women suffering from moderate and severe food insecurity compared to those in the food-
secure women (p=0.002). Compared with the food secure group, women with moderate and
severe food security were more likely to develop hypertriglyceridemia (adjusted OR, 1.63;
p=0.018) and a high TG/HDL ratio (adjusted OR, 1.52; p=0.030). However, food security status
showed no significant associations with the probability of having the impaired fasting glucose,
hypercholesterolemia, high LDL, low HDL, and abnormal ratios of LDL/HDL and TC/HDL.
Conclusion: Food insecurity may be associated with increased risk of hypertriglyceridemia and
high TG/HDL in women.
Keywords: Food security, lipid profile, Blood glucose, Cardiovascular diseases, Women
Received: Oct 16, 2022 Accepted: July 11, 2023
How to cite the article: Soudabeh Hamedi-Shahraki, Farshad Amirkhizi, Fahimeh Khoushabi, Fatemeh Mir.
Association of Food Security with Atherogenic Glucose and Lipid Profile among Women: A Population-Based
Cross-Sectional Study in Zabol, Southeast of Iran.5JKU 2023;28(5):131-143.

Copyright © 2018 the Author (s). Published by Kurdistan University of Medical Sciences. This is an open access
article distributed under the terms of the Creative Commons Attribution-Non Commercial License 4.0 (CCBYNC),
where it is permissible to download, share, remix, transform, and buildup the work provided it is properly cited. The
work cannot be used commercially without permission from the journal


mailto:amirkhizi.f@gmail.com

IOI-1IERICOP (53 g 3T /7 Cuan g Sy 8)9s 7 9lEws)S by eole al5kils ¢ale alas

9IS 53 00 30 9P (02 JBg y g B K9 5T (551 L (1 ol BLS
Ol 2! G W2 (Bl 0 Cared 3 S ko sasiline

o debols g5 dougd ¢ (5 el BLE 3 (! 5 e Gl 413w

S XYYV S ST Ol ol bl (S Hl;,ti_:g\; (g 0aSCails (65 skl 5 5LeT 05 8 skl )

Sl a8 OF-rYYrnaL b amirkhizif@gmail.com ey S ey Ot bl (bl (SKaj pole oKils (bl oaSils (a4 dis 09 8 skl Y
PR L AN I

G Y PARAPYEX ST aST Ol e bl e bl (S ()1“\?.:;\“_-_;\4& 0SCils ¢4y dis 0,5 (L skl ¥

e SV POAYAY S SIS (Ol 5 e bl (S g she ol (bl 0dSils ¢ g pomils Dliind S e cariF ke it IS (g pomils F

o

Lyl o 4 dd Candy L o8 il o (F5,8 (o Slagslen Slu s ol g alax S1 05 (g2 5 45 Y] 1BAR 9 dine)
b ol OB 3 0 (g 3 48 ST55 5T S SIL olie el Cund s DL, 1 ond O L addllae ) il o

o3latul b glde Sl Cond g  Ldd Ol lad o Bslas ) sba Sl YA=0 0 #F ( alads anlllas ol )51 9y 9 Slgw
Chle sl os Aol Sl Camem 6 O obb 5 2lsy & 45 U5, (HFIAS) Sigls olie solb ulis gasb i |
Yo &5 b s s 5 (LDL) ol S8 b 55550 (TC) b s 2dS (TG) S5 5 (FBS) 558 o
L dloes OE LSS 5 51 ¢S a5, 50 55 TG/HDL s TC/HDL (LDL/HDL (slacs 5 5,551 (HDL)
05 51 i 6ols sme ssba s 5 lawge glde ol slyls 065 53> TG/HDL o 5 TG o o chile - S5La (v aidl
5 OR=V/AY P =2/ A) oo S (6 5 mn iy uils Sl Jolge fdas 31 o ((P=0/00Y) 35 olde Cotal (g1l
Coal (61513 005 5 mi (6)ls sme ysbas bl 5 Lo sze lde 2l syl 065 (OR=V/0Y P =+/+¥+) Y, TG/HDL ..
LDL ¢ s 2udS on ¢ Jbus 055 55 o8 iy Luils 53130 olde Sl Camdy m $ul5 dme LUl ol b sy olie
425 &3 TC/HDL 5 LDL/HDL b & slaums 5 ol HDL (YL

wils B, 05 53 YU TGIHDL G 5 gy oS (6 55 et Ml 5YL il b e ol 206 087 domid

065 B35 ol Slasslen 055 S I O o e el 1SS Dol

AAAAIAZARE-SERURL 2 VA AN W R ) SRVA7AL SRV FPRE WIS


mailto:gmail.com@amirkhizi.f

1R (sihad ol slibys

Ikl g S esde &7 ol as b 05 s 4l
TC/HDL (LDL /HDL fols a5 5 5 5o o )30
33 2 53 CVD 5 S gpbke &Yt 55, L TG/HDL
YY) Lyl L s

5 e mle 4 ILL (o s G BLLT iy Sl
omCVD;|6;uﬂj¢?fo1}:‘u.b$u;ﬁ5)¢4;
(Food e lb o 3 b 51 .(VFA0)  Llesls
M 4 JILLL 5 3 udoms oo s p sgie 4 S INSECUIiLY)
Sl L (V9) \:Ml,l,ggjrjuj.ujsﬁ”z;wg\s
VO 3505 o sSan LLiI 5131 b juas glie kS
5 @ Lol Caady o L) ety Dlallas i s
¢losls I3 w3550 1y CVD Sl s falge &
e 550 5 olde gl o Bl 5y 5e 55 SledbI Sy
ol s 5 d o 55 gdoes sl o 5 A5 $SGS5 T
a Ml juls e el &S cl 0T 51 ST dal gl
33 s e Gall 1 (Ye) O gylid, 5 (V) Sl
55 bais LDL VL clile b glde zalb S5 (slanlllas
KT 53 (glandllas glaasdl ¢ pwmman (YY) 35 Ld 0 06
o> 3130 53 HDL (o e o SSle o5 s Ol
Sl glols sl 1 2eST gyl g ke gle gull
Ay A Ol il a g L (YY) Sl 1S
33 CVD L ks lse » olie gl osllasl &l j1 oS
S 3L s pl 4 Llg o0 aST Sl Ol 50 31 Sl 0L
Ol 2 Olod S |y 55 olde gl Ols o 51 2a O
S o Do S S 51

o e b Sl allas odd S5 e & a5
548 eSG5 T S glie Sl andy o b3
Cand s shin pdy S el LS5 065 53 05 s
Lol bl 5 bl oBuses 5 55 ghie ol
sl s TG HDL (LDL TC (FBS o ,» cbhis

.

AoARo

Jelse e 3 0 s 8 G5 T 6N
(Cardiovascular 35,2 L5 lag,len Sl b
Sy 33 |y e iR oS LBl . diseases, CVD)
(1) S 0 5L CVD (53 5L w55 5 ol o st
s 33 S5 o Sasslen 2 5 mls SICVD (3 b 5
GLosiS 53 ense O pad & (1) il Ol
L goms () Sl (Rl 4 5, Olores anw gdl- 5o
Jolse gt ol 51 A0 OT 5l sadw & 0l 51,5 CVD
W ol (Pl wb OT L L Sl ks
Sl Camex 53 08 Gl N 5 e
5 g e Slp g Gl 5 Jdne G 4 ol
gz Il o cpl s (F) Gl sl s Oy
4 & Az CVD i jlo b fulse o joge 5 05
Olpt 5 wlaysls dibate (glo) 5287 55 OT ol ) oo i3
gt s slp OF) Cwl B LG ple S i
Lo s WV K T 55 o €6 5 et b oas S
o3 PG wleysls aibie glaysiS S 53 s (V)
spde a3yl S o AT el Ml sk 18
&S dzea CVD 4 Mo 558 IS 55 0b5 Loy V8/Y
el Olspe 53 0T (G p3 WYIF g5l 51 il Oljes 0
@)

e Bl Bl 0 gy s a8 $S55T S
«(Fasting blood sugar, FBS) kit o 43 b,
L s ned o(Total cholesterol, TC) el s s
(Low-density lipoprotein cholesterol, .t J&s
(High-density Vi J& L 55,5 (LDL)
4,5 5 lipoprotein cholesterol, HDL)
L a5 L ks &« el (Triglyceride, TG)
AN Lyls Loyl sl 3l glie w5, s SL; S

1EoP (53 9 13T/ Callan § Canyy 8393 7 9lEw)S A}y eole alakils ¢ale alas



wBE Caial b3 1R

» (rfjl:f) O35 g 3 3131 Mass index, BMI)
o3lizal b S Cdlad Ol e o3 8 dawloes ([26) L5 i
b Sl Ml aslie sy godd WS e
(International physical activity questionnaire:
Syp odkd e O3 0T UL 5 ls, < () IPAQ)
APAQ asjlasl ogis bl , 5 <35 15 L5l
1S IS ok Sl e s 1 0 s S

YOS giwands (L s CIbd 5 (daw g2e Clad
sl e Sl sl ol Cotal Cond s L5 skiea
(Household food sl oMe lb ulis
& ey eslizal insecurity access scale, HFIAS)
A3 AT 5550 Sl Coma 6l 0T bk 5 2y 55
S F L S & gyl sl ol (YF) Sl B &
5 Sk (DBl pam (DBl iy Jold) 85 S s
s Al o 3l |y ole Sl Card g S sy (G
(22af) aaleeSs Slejo)95 &S5 s il o 3 1 &
I GRS 5 Dl b a5 5 S oo S5
5 @ME g 5 kS STl g, I e sy
Ao o s ade s a3 b ae GlIE Hldie zalS e
Ao bpls 0L, I8 5 e glaodes Oado L Culg 5o
Gl (5l 25 o OLL Sow & Sl s g, Sl
Ao DY5e 4 0 030> Glagal ¢ sz HFIAS s li
slaylgls HFIAS osls ( ulul ol 285 15 L
B (Lt (ool &2 50 Gl oo (o) 2 2550 313
A asilaal (b iy oled & (DBl i ul) YV
S el el w3y 90 3131 Glal Sl ¢ s
Cais galb (=Y Sl ol el 05 8 Ll 4 odd
Lds el g AP Slael) o ge il oYV 5lae)
S Sl egBly 53 (Y9) s guuaib (10-YY Ll
e gell mis Ous g S olde el ol

.)};'

)3 sy, 3,5 TG/HDL 5 TC/HDL (LDL/HDL
b g

by w9y 9 3Mg0

2 WA ol OLT b gyl 51 &S abaite andllas ol s
ol Sleds ST e oS anr e Jlo VASD 05 PF (g
b eks plowl i3 (S pske o881 iy o Dl
(M b ey B gt Ol B S
Loy (YY) 0L,Kes 5 Shahraki adlbee i edeTwsa
Aoy ¥ 283 Olge (00 =0/00) 140 Oliabsl Ol s ol
S Al 55T & 08 05N wgel slia Jil> o =0/0F)
Slas g $2LaT (5,8 G sed gy 4 LB T B S L
Codls ol Dledkst 55750 & 1 85755 sbay s Sl
b S Vel S psle oKl iy oS
A o Cow glaylgls e s Ol Sslas
OUJ w3l 9 Bds Ol dolad O soa 31485 S e
bl okl Sy 4 L8 eSS g s Jle VA-O:
s 5

GRS sl (sylasl Jold addllas I g 5 slaslas
W Golidy (abs (o - B sl abl
JoSe Do pme 5 5 5 ST ol 65 2 Ol
S ol YU il ST 5T le oS b T Kl
S8 plad canlllas 4 2558 S Gt 2 adllas 4 05
C,;,,u,uﬂClbuu,;i@ﬁugf}_;muw\fm
by adlas ol STy, L3S bl |y S asbiisls,
A1) Sl okt b 15 (K oo oBlsils GV azaS
(R.ZBMU.REC.1397.189 : 53|

33 rsee S S s anlibn @ 3Y Sl me d Sl
JooSS o3l Do SIS 8 S p 55
535 laoee 5 055 B Jold i 5 (eIl (s S
(Body 0w o555 alad 5 s (6,8 o3Il L& &S Lo g oS

1EP (53 931 /7 Cuihan g Cnyy 8)9s 7 HlEwy)S )y eole al5ils (ole alas



190 s ol slisyd

el and s Calien sl 55 (oS Slaesls duslie ol
5 (ANOVA) & LS, usbls BT laogesT 51 olde
Chi ) 5 jsdome 04031 2S5 lresls awlia sl
5 el e g3 3 Sz Ogem S 5 i o3lizal (SQUArE
e Sl Candy o DL G50 skt 4 ol e
dbe 3 ks eslizal O g 5 43 ST555T SN L
gl s BMI (o tile (6 Salsle Julse 1o fydes
<0 LT gl o ol 53 s fdw b Sl

b s 8 s (gl e gl Olse 4P

sl
e V7Y £ VA asdllas 53 oSS 5 513 e Sk
25 i s bawge cCads SlE el s Slslp g
539 doyd A0 g Yo/ YO/ LS5 4wy p3yse 35
e Sl ghyls addlae s OB ASES 5 A s PR/
o2 03 ks (ghE L oS (ol Jsl 2 s 4 Ly
Lo glde alliog S Loy S cpl sl 3l OB S oS L4
oS IS 5 ol B 5 5 nges Dladuie Ll ool
DL Y Jadr 53 (Mo Sl Cond g oSS 4 anlllae s
s 3131 53 WC 5 BMI 0335 :Ske ool ok o305
sIA 1 i ol sme Hsba Lds 5 b ge lde all
Cais glie b L <t/ e coel gl
SR s Sl o Gl cnl g esdle g (P/00)
) i oI5 e psba i 5 Lo gme SlAE 2elU gl I
(i @35 3 e oSl P=11)) sy laes S L
O OIS Bl 5 S Sl e (Ve b
Lds g bwge el Cads il o gliE ol ol

S O 3 e Ve (oS aabuls, A5l iy
o 3 b 43S OB WSS 5 I il el VY 5
K5 5 AT s 4 g S e s 8 e
33T ool 05051 ool 58 &S Sl ealizal b (ot
Hitachi-917, Tokyo, ) , ;LT 1 olews b 5 (0121 S
bRV B 4 p e odsudl Slaie i o (JapEN
Monobind Inc. ) Monobinde.s™ ;I eslizul
TG TC oy chle s el (CA92630, USA
030l b 2SS 5 o 3T b, « HDL-C 5 LDL-C
el ez S 03T k) G507 ol &S0 &S
(Hitachi-917, Tokyo, Japan) ,;JtT 51 o&ews Low
RERPIPS(RY

(e relS S 5 5 (ol e canlllan
oS Lo E5seT Olle lajlas Gl
TC2Yf my/dL & 50 & 5 5 & (NCEP/ATP 111)
Sl gz odalS slagyls o mae L TG 2V0: mo/dL
e bl bajlas ees Bilae (YY) s (a5 055
<o mg/dL s YL LDL) olge 4 LDL 2 Vv« mg/dL
Y0 o ¢ momans A () o L HDL) O e 4 HDL
TG/HDL=Y/. ,"™ TC/HDL =v/6 ".LDL /HDL =
5 &, TC/HDL) «¥4 LDL /HDLyoyl g6 & i 4™
s as £ ki s YL TG/HDL,

IBM  i5sle 5 Sl oslizal b baosls (65l Judows 4 525
(BM Corp. Armonk, NY, USA) Yb 4~.; SPSS
s mis b oS sl 4 bap ml s el
sty AS S, 5 ket jlas Ol el O 0
Laosls w55 035 Jloji ol oks 2515 (Ao p3) Sl 3
Ogpaab 3 S5l S 0p05T 5 eslimal L

A oL, shes s Aalss s (Kolmogorov—-Smirnov)

1EoP (53 9 13T/ Callan § Canyy 8393 7 9lEw)S A}y eole alakils ¢ale alas



wBE Cagial b)) 1WG

2108 Sl Curog S 4 dxfllae 58 ouiis O 40 O B iy 9 0ges Dlaskin ) Jgu

P uie WD g bugio dé ool s ldé ol 910é el -
(N=1AY) (n=174) (n=YYA) ”
Nyt YE/Y £ V)5 \AIRE S YYA £ V0 (JW) ey
My s
AS (FA/%) VY (FY/0) Vo) (V7Y Sl g dgw 2
o5t dF (¥+/%) FA (F2/Y) NOFVE) S § obunly
YA (Y+/N) Yo (WA #Y (YY/Y) SV gl
SN Sl
oV (¥\/Y) oy (¥+/Y) A7 (¥+/4) [Ed oW
LApet N0 (PY/A) WY ) WY ($Y/Y) tusgio
Y (870) v (F/Y) 10 (O/F) N
SNl 3 B Slows
(%)
70 (Y0/0) YV (¥4/9) Y7 (FA/Q) f>
o VA (5F/0) VoY (54/F) VY (OV) f<
<o’ SEINE NS SY/PEND S\ £V (kg) &39
ooyt \0A/+ kO \Pe/e £ DA oA/ DN (cm) ué
et YO £ Y/ e YD Y5 £V O 0085 4k
(kg/m?)
<oyt NTETVE vadE AMNEYS(CM) o 538 Lo
ot ¥ OA) Yo (VWA YF (WP) S

Lloas 318 aS gla osls g (4o y3) Slsl 3 5 oS 6la o3l (5l SOl & jlas ol ol &y g 40 5lie
(ANOVA) & Lo, il s 56T 51 fuols

() &S 5 dome 05037 51 ol
< /2 ) TUKBY _ini 55051 ok 5 Lo sia 136 cplliog Sl omn (5,LT LBl

(P<+/+0 TUKEY s 303T) ks 5 Jaw gt ol pallio 8L s ime (LT CoSkest|

(P</+0 TUKEY s 0303T) St gl alliog 51l onn (LT Ul

L ge glie sl 5 (P<0/00) Cads glde sl (o)l
(LDL (TC FBS o, chile 55 (P<+/+0) L
Sl glyls sl 4w TC/HDL 5 LDL/HDL (HDL
Gl gme gl s 5 b e (Cads elb 5 gldE

RGN

05 o 5 48 S slae Sl 5 (S0 ¥ Jsr
Sl Carsy ¢SS 4 1y anllae 3 oSS 5 sl 3l
s opl Glaasl &5 sbolen das o Ol LOT ole
TG/HDL < 5 £ TG bl Sk s oo Ol

:‘Jﬁ‘ )‘ }'las 6)‘35&6 )}b‘b Lsi‘.l& s:..:..é‘ 6‘)‘) >lJ.e\ BE

1EP (53 931 /7 Cuihan g Cnyy 8)9s 7 HlEwy)S )y eole al5ils (ole alas



1BV i jol slind

S § SO 4y dalllan )3 oS S 40 81 B1 95 2 9 § B (5951 slme Bl il § WSl Y J9u>

DI el
b o WD 9 tawgin (SI0E oyl i 9108 (el 210yl (n g
(N=1AY) (n=174) (n=YYA) -

C/EVY /A EAY/Y Q¥ £ AY VAV (mg/dl) FBS
/0ND VY FF/A VASIY £ ¥o/r VAV/Y £ £\ /F (mg/dl) TC
oY CRERLVY ISNER VOY/A £ YV/F (mg/dl) TG
/0% VYF/Q £ FY/ VRS V7 VYY/e EFY (mg/dl) LDL
Y F4/A £ /A FA/A £ 4/F 0+ /4 %)Y/ (mg/dl) HDL
V5D \ AR RVA Y/SY £ V/YS Y/00 £ 1/10 LDL/HDL
¥iatl YIAE £ A/AA Y/AA /Y4 YV £ A/YY TC/HDL
ey Y/PY £ /48 ¥4 E AV ¥ % /A TG/HDL

FBS, fasting blood sugar; TC, total cholesterol; TG, triglyceride; LDL, low-density lipoprotein; HDL, high-

density lipoprotein

Cand g o S5 gae LUy candllan ) j5 . ils Hls sme

LDL c&)ﬁgﬁc&u{)‘jﬁ-ﬁj)ﬁj&lﬁ C_,:.'..a‘
545 YL TC/HDL 5 Yu LDL/HDL ¢t HDL YU

Y Jdads) il

el 0k S5 E 580k E jlas Ol il oy g 40 ol
(ANOVA) % LSy bl 56T 51 ol

(P<+/+0 TUKEY ooini 05T ol ol 05,5 Lyl e 55bT CoDlestl

PR R NG Pl B B IP VPRs PR S PR
Gy ESSE 4 andllan )3 ) 3550 3131 55 1, O
oy 50 S Sl s e Ol ole Sl
“S Sap b eSS 8 sl olE Sl Cary
L, (p=+/+¥A) YL TG/HDL 5 (p=+/+F\) oy yud

1EoP (53 9 13T/ Callan § Canyy 8393 7 9lEw)S A}y eole alakils ¢ale alas



wIBE Caial b)) 1WA

Sl Coarid § ST 4y dnfllae 3O SIS S 4 3P 9 2 2 9 B K359 5T (G981 o 9 e S9SN e

Llos
Lo A& w0l
) el N KV [ SI0& ol
P slado BYRE W ko
(n=174) (n=YYA)

(n=1AY)
YE (VYY) YO (VF/A) Yo (\Y/%) 5,18

+/VAA Lo 095 3 ol5
104 (A#/9) VFF (AO/Y) YEY (AV/¥) Syl Vs> TS
Yo (\Y/V) WA/ OV 3,18

«/OFY W (g
\OA (AS/Y) \OY (A8/8) YEV (MVA) 351 (95
o (Y4/+) ¥ (YA/Y) or (Y4/Y) 3yl

YO 4 A a5 (S
¥ (V) YT (VA/Y) YYO (A+/9) 3yl SRy S 7R
F¥ (YF/+) YEOVF/Y) oY OAMY) 3yl

/404 Yo LDL
Y4 (v8/e) VFO (AD/A) YYY (AV/Y) 3yl ’
44 (0F/)) AL (OY/Y) 0% (08/1) 3yl

Wii4 owb HDL
AF (FO/4) As (FV/Y) \YY (FY/4) 3yl N
ay (0+/%) YE (F¥/A) VYV (FO/V) 3yl

+/FPE ¥u LDL/HDL
43 (Fa/v) a0 (0F/Y) 10Y (OF/F) 3yl
Vo0 (OV/F) AZ (0+/9) YV (Fa/Y) 5,18

AT ¥t TC/HDL
VA (FY/#) AY (F4/Y) VFY (00 /V) Syl
VoF (OF/A) aF (0o/%) YA (F9/+) S

/YA ¥u TG/HDL
VA (F¥/Y) VO (FF/F) 10+ (0F/+) 3yl

TG, triglyceride; LDL, low-density lipoprotein; HDL, high-density lipoprotein

JAS ook bk 5 g oM el sl 5130 s
Sl shyls S 3 y VOF (el Jde) Salslie Julse
(OR=\/0F JA0CH N /2Y = Y/YO (P =+/2YF) 55 lie
o) (o b Je) Falsls Jolse foans 51 o &
P=e/o¥) Kle B Hls gae g CHIL Sl i S
O S8 55, ls (OR=1/0Y /40CH :\/+F — Y/Y¥
s oml HDL YU LDL s 2dS pon ¢ Joine
Calies =g 5> Y TC/HDL s 5 Y4 LDL/HDL

WS gl g gl gl Sl Caad g

RGO PR LJ:')‘J? (v\'ﬁ)é) Lj‘}\ﬁ ol & f.'-’uu
() &S 5sdomn 05037 51 Jrol

639,57 S pals Oliebl akols 780 5 Luile o
Coiel Cand s ESKSE 4 gy p 3y 50 313 43 o 5 A3
QM:LJ: 4C\> Ju\n BE] GV RPNV aJ)jT ¥ d)v\> BE] u’.i‘.lp
5 b gle gl Gls sl 31 55 ey pedS 6 5
Jolse Jidas 51 ey &8 (OR=V/WY (80CT ANY — Y/2A
oles e ck.u}BMl (wa opw LSl ch\l>'\~\.o
NN = YA P =+/A) Lo SL ,ls sre Oloen bLs,)
YU TG/HDL 1 eils ¢ peman .(OR=V/$¥ (/40CI

1EP (53 931 /7 Cuihan g Cnyy 8)9s 7 HlEwy)S )y eole al5ils (ole alas



W9 (shad el slivys

alliag 30 oS eyl S BI 3d o § WD K39 T (GeIN irild Olisabo! dhold /A0 § il Cawi F J9o

108 Sl Curdg SO 4

Toud o Jow P S o
P slado OR (/48 C.l.) P slade OR (7146 C.1.)

ke 09> 3l

\/ow \/oe g!.ﬁ\{: ool

+/FO% VY GVY (YD) /A VYA (/99 0 Y/0R) i 10E y0l6

/A VN GOV VYY) AR V20 (/8 CVIAY) N g lawgie (I0E p0l6
o9 yuds” s

Ve Ve LAV

/70F CINEGIPE NP YA /N GIFA CN/5R) s oo wolb

a4 VNS (/88 X/ 9) EY VYZ (CONY CY/YY) N g lawgie (I0E p0lb
oyl S 5

/oo \/os L1 ol

Vidid VAY (N CV/AY) /077 A CAVY CV/AD) - KR

/A \VZa i AVARIA VAV /¥ IV QVAY CY/PA) N g awgie (108 50l6
YuLDL

/oo \/os L1 ol

</A\VA i NSV SIRVALY) YOV AR CVAA R VAL)) - KR

ENY VA (/9N VNA) DAND V/EY (S/AQ CY/YY) WD 9 brwgio (IIAE Cyoll
owlb HDL

/oo \/oe IR

A VA G/AY CAND) </FVWY VA CIVA CV/PR) i ol yolb

+/F44 VINE GYA C\/ZY) Vel VoA GO CV/DA) A g awgio (108 50l6
¥u LDL/HDL

/oo /oo IR

< /OFF M (/8 K Niats A (P NP -2 KV |

CVYE VAV (V¥ CV/BA) Nians VYN (IAY CAND) Nl g Lwgin (10 oyl
¥4 TC/HDL

Ve Vo SI0E oyl

</AFY VN (/BN N /BY) </VEY VoV (Y NV /0F) i A yol6

JYYA \/YY (£/AF < \/AY) VAVN VYA (/A0 <Y/ Y) Wl § Lawgio IAE oyl
Y4 TG/HDL

Ve Ve SI0E cyel

/008 V/FO (/AN CY/NY) /40 V/EY (+/48 (Y/\D) L V-V [

DAY V/OY (V/F (YY) /eY¥ V/OF (V/eV  Y/YD) WAl 9 Lwgio (10 (yoll

TG, triglyceride; LDL, low-density lipoprotein; HDL, high-density lipoprotein i
S Il 5 O 035 el e gl 0l s

1EoP (53 9 13T/ Callan § Canyy 8393 7 9lEw)S A}y eole alakils ¢ale alas



wBE Oaial b3 1Ko

sls olas ngii: sanllbs @L; (PP i sdaline Ols 50 5 40
0Ly 53 HDL oo clhle 2alS L olie lb &
Condy o ol adlles 3 ol ol L (YY) 5,05 Lis,l
HDL czils uls s HDL o cils 5 lis Coie
e O 3 g LB 3 g Sl gime (5L T B ol
Sy Sadiges 53 Sl I AL Wlg e Olallas CL‘
G0 o= o gME Sl Comdy L5 Gl ) canlllan
5 A8 Il oy 5 53 eslinal 5y 50 Slaslas 5o Sl
AL O o

Sl (S it el ik o b Sl gl el
ol wdas 50530 1y 0 b g, 5o IS j5, s
b ME ) S Al sl gl il ST
Ao sbySansd whe 2 Gkl S s (FF)
e ell Al ol esdhe LKD) 5,108 s o sllaals
CA 5 s Sle) s ey OO b a5 2
OYN G 55 Blg oo Jolge opl 45 A Hls (6 2SS
() sl asls 28 WOT js 06 o
LoBuses o e Cul Cardy o caddlas ol o
S 05 S 4l sl 5 S e bl
Gaallae (glaadl L gues i sdalin Sl gae LU
SIb o ol gme LU 55 0K 5 Holben ol
Fr s ol L ODWE e s e
Sl Ml s s gl el pE 4 Sl
B o Ol sy (FVA) Wles S oslal Y 6
g adlae 5) 00 Gladgad )3 D& I AU Ll g o Dlallas
eadl el e Sl Caady SLool sl
05 S Bl Hles S ool il by i S
Sy b)) 8 g Jolo Ol sie 4 Wl on ctizn
DS ST e 05 S Sl s 5 gl ol

Al

&

Sy
SN gl glE el Cands L) casdlan 1 s
N3 sz sm JWE 55 065 03 o 5 48 K355 5T
Lo i gl & sls 0Lt andllas ol glaasl .25 S
&li‘:)l.sr.:j.:m.bl;)ITG e Sl L s 4wl
063 53 1, YU TG/HDL 5 oo oS g 5 1on 550 eilis
S R ("”‘" Olallls L a s o il 53
@S Il G e BT sy Bl an s sl 558
Slosls Ol 1y 0 sl g 5 48 $SS5s,5T 6,5 s
2 @ME el g Bty g b s b (Js (YY)
sy x50 gaS Sl pl cdrm s J 5 gla5iS
solb (YY) 0L 5 Tayie gandllas 55 .ol 4 3 413
I, YL TG/HDL 5 TG VU ke szils ls olie
L ogwar adl opl & eals 2olpl SIS T 06 s Lk
S I e il bl sy sl sardlhs ks
LUyl s 4 ol (Kan 065 53 oy S (6 5 en S5
solb Bl 1 sl (Blor 5 05 plsl o 2l 531 L OT
GIF Gty Sllllas Lo g Sl e BIBIL ol
Sl Candy o g addllas ol 5 LOVAXY) ol od
spmy BLLL psp 20sm S5 5 Sl pad 5 oM
el oS3 s (Sl gt Ss)sbe (ol
oMo g glde el glyls sl 30  miy s 5 baw st
Lyl s pde o gas 3wl ol Glasl copl
b swen TC o chle 5 0L oM Cuel Cndy oy

(VYY) 5 g s Slallas 5 laasly
S8 chle 5 Gle il o bl b Sl
ANF e e Glaos 8 55 1) e HDL-C
Carax 53y p OLKea 5 Shin & glaaflas 3 . Llos S
HDL ;o clale b glie ol cdisls plawl (o1 T

2 Pl e Jy el Sla gme LLLEOLS S p e

1EP (53 931 /7 Cuihan g Cnyy 8)9s 7 HlEwy)S )y eole al5ils (ole alas



1S siad ol slibys

R e N S e S T 3
s ool O oW, 5 (Sl i CVD

S g5 4o
4Vl Lols e Ll & 5l 0L andllae oy (slaasl

oLl OT 035 g s Ol 55 oo asdllae ) (SlACS 5 gioes |
oedeia e oty Jolae 9 Cle dbal) Wilg i dS 5 S
Jolss 31Ot b s g a o 5 oS i 2 .S
3,05 5505 OSGl ol Jg 6355 J S edbat s Sl

'@ﬂ‘ﬁ‘OUJJJ\JY‘iTG/HDLJ@% »{’sz;ﬁ:a &uujfw\m&\fjt@cu&h@&uj\ﬁ
Aas 2 ede 8,8 515 (S Jelse wle J S J6 2

. . o )jlamM%j%‘jﬁm.byfd)bw‘w&nw‘)bcd‘
S8 9 K

4 b5 (Sag ele oBals ciash Sislan 1 abs o
s GUIF e Siasn ol 5 Sl saisles g
K3y poke oils B ataS Lo g anlllan ol IS5

TE> =3 IS [CINN R T. A V) Y W

5> dalysgdon ol sy b Lts 8 S5l gor Olajon
Candy bl Slp e 4l iy 65 ol i
©opl g osdle i eslinul oSS 5 sl al lde ol
SN gl el s b Frelr Sl sk
TC) o S Gl 3l o slagr &SG5s 5T
Il op) $Wlams LS 3 (TG 5 HDL-C (LDL-C
L .4& eslizwl (TG/HDL , TC/HDL ( LDL /HDL)
#)apjj;ﬁaﬁﬁ&l{g,bgwuaﬂlgududt

&b
1. Mahalle N, Garg MK, Naik SS, Kulkarni M V. Study of pattern of dyslipidemia and its correlation with
cardiovascular risk factors in patients with proven coronary artery disease. Indian J Endocrinol Metab.
2014;18(1):48-55.
2. Jagannathan R, Patel SA, Ali MK, Narayan KMV. Global updates on cardiovascular disease mortality
trends and attribution of traditional risk factors. Curr Diab Rep. 2019;19(7):1-12.
3. Cainzos-Achirica M, Fedeli U, Sattar N, Agyemang C, Jenum AK, McEvoy JW, et al. Epidemiology,
risk factors, and opportunities for prevention of cardiovascular disease in individuals of South Asian
ethnicity living in Europe. Atherosclerosis. 2019;286:105-13.
4. Sarrafzadegan N, Mohammmadifard N. Cardiovascular disease in Iran in the last 40 years: prevalence,
mortality, morbidity, challenges and strategies for cardiovascular prevention. Arch Iran Med.
2019;22(4):204-10.
5. Nabipour I, Amiri M, Imami SR, Jahfari SM, Shafeiae E, Nosrati A, et al. The metabolic syndrome and
nonfatal ischemic heart disease; a population-based study. International Journal of Cardiology.
2007;118(1):48-53.
6. Khader Y, Bateiha A, El-Khateeb M, Al-Shaikh A, Ajlouni K. High prevalence of the metabolic
syndrome among Northern Jordanians. J Diabetes Complications. 2007;21(4):214-9.
7. Ford ES, Giles WH, Dietz WH. Prevalence of the metabolic syndrome among US adults: findings from
the third National Health and Nutrition Examination Survey. JAMA. 2002;287(3):356-9.
8. Azizi F, Salehi P, Etemadi A, Zahedi-Asl S. Prevalence of metabolic syndrome in an urban population:
Tehran Lipid and Glucose Study. Diabetes Res Clin Pract. 2003;61(1):29-37.
9. Saki N, Karandish M, Cheraghian B, Heybar H, Hashemi SJ, Azhdari M. Prevalence of cardiovascular
diseases and associated factors among adults from southwest Iran: Baseline data from Hoveyzeh Cohort
Study. BMC Cardiovasc Disord. 2022;22(1):309.

- ool 0€u s 5 (IR.ZBMU.REC.1397.189

1EoP (53 9 13T/ Callan § Canyy 8393 7 9lEw)S A}y eole alakils ¢ale alas



wBE Cagial b)) 11EP

10. Trautwein EA, McKay S. The role of specific components of a plant-based diet in management of
dyslipidemia and the impact on cardiovascular risk. Nutrients. 2020;12(9):2671.

11. Formisano E, Pasta A, Cremonini AL, Di Lorenzo I, Sukkar SG, Pisciotta L. Effects of a
Mediterranean Diet, Dairy, and Meat Products on Different Phenotypes of Dyslipidemia: A Preliminary
Retrospective Analysis. Nutrients. 2021;13(4):1161.

12. Wang I. Trends in TC/HDL and LDL/HDL Ratios across the Age Span: Data from the 2007-2018
National Health and Nutrition Examination Survey (NHANES). Asian Journal of Complementary and
Alternative Medicine. 2021;9(1):6-15.

13. Nie G, Hou S, Zhang M, Peng W. High TG/HDL ratio suggests a higher risk of metabolic syndrome
among an elderly Chinese population: a cross-sectional study. BMJ Open. 2021;11(3):e041519.

14. Castillo DC, Ramsey NLM, Sophia SK, Ricks M, Courville AB, Sumner AE. Inconsistent access to
food and cardiometabolic disease: the effect of food insecurity. Curr Cardiovasc Risk Rep.
2012;6(3):245-50.

15. Dikariyanto V, Berry SE, Francis L, Smith L, Hall WL. Whole almond consumption is associated
with better diet quality and cardiovascular disease risk factors in the UK adult population: National Diet
and Nutrition Survey (NDNS) 2008-2017. Eur J Nutr. 2021;60(2):643-54.

16. Council NR. Food Insecurity and Hunger in the United States: An Assessment of the Measure
[Internet]. Wunderlich GS, Norwood JL, editors. Washington, DC: The National Academies Press; 2006.
Available from: https://www.nap.edu/catalog/11578/food-insecurity-and-hunger-in-the-united-states-an-
assessment

17. Hutchinson J, Tarasuk V. The relationship between diet quality and the severity of household food
insecurity in Canada. Public Health Nutr. 2022;25(4):1013-26.

18. Keenan GS, Christiansen P, Hardman CA. Household food insecurity, diet quality, and obesity: An
explanatory model. Obesity. 2021;29(1):143-9.

19. Li Y, Rosenthal SR. Food insecurity and obesity among US young adults: the moderating role of
biological sex and the mediating role of diet healthfulness. Public Health Nutr. 2021;24(15):5058-65.

20. South AM, Palakshappa D, Brown CL. Relationship between food insecurity and high blood pressure
in a national sample of children and adolescents. Pediatr Nephrol. 2019;34(9):1583-90.

21. Tayie FA, Zizza CA. Food insecurity and dyslipidemia among adults in the United States. Prev Med.
2009;48(5):480-5.

22. Dixon LB, Winkleby MA, Radimer KL. Dietary intakes and serum nutrients differ between adults
from food-insufficient and food-sufficient families: Third National Health and Nutrition Examination
Survey, 1988-1994. J Nutr. 2001;131(4):1232-46.

23. Shahraki SH, Amirkhizi F, Amirkhizi B, Hamedi S. Household food insecurity is associated with
nutritional status among Iranian children. Ecol Food Nutr. 2016;55(5):473-90.

24. Craig CL, Marshall AL, Sjéstrom M, Bauman AE, Booth ML, Ainsworth BE, et al. International
physical activity questionnaire: 12-country reliability and validity. Med Sci Sports Exerc.
2003;35(8):1381-95.

25. Moghaddam MHB, Aghdam FB, Jafarabadi MA, Allahverdipour H, Nikookheslat SD, Safarpour S.
The Iranian Version of International Physical Activity Questionnaire (IPAQ) in lran: content and
construct validity, factor structure, internal consistency and stability. World Appl Sci. 2012;18(8):1073-
80.

26. Mohammadi F, Omidvar N, Houshiar-Rad A, Khoshfetrat M-R, Abdollahi M, Mehrabi Y. Validity of
an adapted Household Food Insecurity Access Scale in urban households in Iran. Public Health Nutr.
2012;15(1):149-57.

27. Expert Panel on Detection E. Executive summary of the third report of the National Cholesterol
Education Program (NCEP) expert panel on detection, evaluation, and treatment of high blood cholesterol
in adults (Adult Treatment Panel I11). JAMA. 2001;285(19):2486-97.

28. Herron KL, Vega-Lopez S, Conde K, Ramjiganesh T, Roy S, Shachter NS, et al. Pre-menopausal

1EP (53 931 /7 Cuihan g Cnyy 8)9s 7 HlEwy)S )y eole al5ils (ole alas



1EW (shad ol slibys

women, classified as hypo-or hyper-responders, do not alter their LDL/HDL ratio following a high dietary
cholesterol challenge. J Am Coll Nutr. 2002;21(3):250-8.

29. Lemieux I, Lamarche B, Couillard C, Pascot A, Cantin B, Bergeron J, et al. Total cholesterol/HDL
cholesterol ratio vs LDL cholesterol/HDL cholesterol ratio as indices of ischemic heart disease risk in
men: the Quebec Cardiovascular Study. Arch Intern Med. 2001;161(22):2685-92.

30. Krawczyk M, Ruminska M, Witkowska-Sedek E, Majcher A, Pyrzak B. Usefulness of the
triglycerides to high-density lipoprotein cholesterol ratio (TG/HDL-C) in prediction of metabolic
syndrome in Polish obese children and adolescents. Acta Biochim Pol. 2018;65(4):605-11.

31. Adams EJ, Grummer-Strawn L, Chavez G. Food insecurity is associated with increased risk of obesity
in California women. J Nutr. 2003;133(4):1070-4.

32. Holben DH, Pheley AM. Diabetes risk and obesity in food-insecure households in rural Appalachian
Ohio. Prev Chronic Dis. 2006;3(3):A82.

33. Shin J-I, Bautista LE, Walsh MC, Malecki KC, Nieto FJ. Food insecurity and dyslipidemia in a
representative population-based sample in the US. Prev Med. 2015;77:186-90.

34. Rose D. Economic determinants and dietary consequences of food insecurity in the United States. J
Nutr. 1999;129(2):517S-520S.

35. Greene CM, Waters D, Clark RM, Contois JH, Fernandez ML. Plasma LDL and HDL characteristics
and carotenoid content are positively influenced by egg consumption in an elderly population 1. Nutr
Metab. 2006;3(1):1-10.

36. Kaiser LL, LAMP CL, JOHNS MC, SUTHERLIN JM, HARWOOD JO, MELGAR-QUINONEZ
HR. Food security and nutritional outcomes of preschool-age Mexican-American children. J Am Diet
Assoc. 2002;102(7):924-9.

37. Seligman HK, Laraia BA, Kushel MB. Food insecurity is associated with chronic disease among low-
income NHANES participants. J Nutr. 2010;140(2):304-10.

38. Vozoris NT, Tarasuk VS. Household food insufficiency is associated with poorer health. J Nutr.
2003;133(1):120-6.

1EoP (53 9 13T/ Callan § Canyy 8393 7 9lEw)S A}y eole alakils ¢ale alas



