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ABSTRACT

Background and Aims: Due to the importance of diet quality in blood pressure (BP) regulation, this study
aimed to determine the relationship between major dietary patterns and BP in Iranian children and
adolescents.

Materials and Methods: This cross-sectional study was conducted on 786 children and adolescents aged 6—
18 years living in Isfahan, who were randomly selected from health center clusters across Isfahan city during
2014-2015. Using a validated semi-quantitative food frequency questionnaire, dietary behavior was
assessed, and dietary patterns were derived using factor analysis. Systolic and diastolic BP (SBP and DBP)
were measured using standard protocols. The association between three identified dietary patterns, including
the dietary approach to stop hypertension (DASH), high-sodium, and unhealthy patterns, and BP was
examined after adjusting for potential confounders.

Results: The mean age of the participants was 12.46 + 3.36 years, and 50.9% were boys. After adjusting for
all potential confounders, the DASH dietary pattern was inversely associated with mean SBP (from the first
to third tertile: 104.90 + 0.65, 103.27 + 0.65, and 101.28 + 0.61 mmHg; P = 0.010), and the unhealthy dietary
pattern was associated with higher SBP (from the first to third tertile: 102.09 + 0.56, 103.91 £ 0.55, and
104.43 + 0.67 mmHg; P = 0.48). The high-sodium dietary pattern was not significantly associated with SBP
and DBP.

Conclusion: Overall diet quality plays a more important role in BP regulation than sodium restriction alone.
Promoting healthy dietary patterns, such as the DASH diet, and reducing processed foods intake may be an
effective strategy for the primary prevention of hypertension in children and adolescents.
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1 CVD: Cardiovascular disease

2 WHO: World health organization

3 DALYs: Disability-Adjusted Life-Years
4 BP: Blood pressure

https://journal.bums.ac.ir

o o lod Y 295 £ 10 I G uliegu 5 1S dolin ju g “@Lo’)J S jy Ol 5" dlxe


https://journal.bums.ac.ir/

byl psbateds ()b yixe (Mol (S50 Cullad ol iy
() 15 oslizal 331 _So 38 callid

o o (§ ad bl (55 21
Jolis | Seca (dlajie ol 5 eslizal b sl o5
Sy (6)lg po bad g p)5 Ver CEd L S gk g (b
s 3,5 5pSo il ol /0 85 5 £l B
(BMI) o 0395 arles o 4 15 jgdoma 0 pSokS 4 i
S5 o b ol 453 9 (WC?) 18 550 paiomand 05 dusslons
103,56y S0)uil o il [0 B3 5 low)) LByt Szl

28 3lge B pas (23]
Shod doby asbpiny bawgi (238 dlge Bpae L))
oy (IY) 2 ploul ond yitne o] W (FFQP) Saes
8l 5o Jlie )3 2138 slaog)S by gl Aol
b oyllinl oy oloie 4 Slygs azelo VF saldl VY olul p
Sl PO T oz 5 bty Glp /YA S ol (Kisen
L acbpioy ool srdSS pomen 25 Jod B by ooy
5 Loy lr Y 1l Sk 90 o (Siewed cupo
ity (V) g dwl dy9e Me gl /OA L b oy
2 ol g S 5l Ghup b1y asb ey ol end bl
bl FFQ oSS )3 33508 JraSS il SaST L el j g0
g oyl 4 g 41338 Jlo )3 1) 398 Jgeme Bpan ;)55 35
a5 0l Fuwl odd &l 435 4 1 (S Gl b s &)
V=Y ol 35l ) Sl a8 SBpae) psiar b S sl v o)le
Sb ) a3 )b 0-F e )5 )L V¥ e 5 )L ) ol 3 )L
59y 0% puder L)L F g joy 03 5k Y0 gy 3 5 Y=Y gy 0
P g OYgame Jold cilisie (gl (slaog )5 Bpas (lie
055) BudsS oy lgil (SS9 ads ule b glgl) oty
Sl juuw 09)5 93 3 Sl jaw 30,8 CudgS 5 (e (oSl e

1 BMI: Body mass index
2 WC: Waist circumference
3 FFQ: Semi-quantitate food frequency guestionnaire

ol 0393 42535 Sl K 3 Ml 5 iwoling (i (sln JoSo
S5l 5 ldss GleMbl oSS pas ol 95 slajbie
Ol 2b3)) sshaie 4 1SS adllas &Sl & 425 b g BP
039 ke el 52 09,5 )b e e 9 i sl
GHe oMl Sl ys el Wises e cplply el
15,5 3y5l (ol (213 05,5) 0 5 (56 of8 VYP) ad sy
el 02> S pSabgs upS Olgis @ WY oo (585 i
A iz 90 3l golue Cund 4 Dlawd ol LA Al Ja8 AVS
s 5yl 5 bl olas — gldgs gl po Lix g0
ey A Adgs lgie A g mab Cudligg 35 e YA Ll LS
2 o (55505 b njlgls 310 ol 31 5 Slssl ol
o Bl (bl Slye Ghbe Cov Carer @iy bl
S) iy 5 o b K ol & s a5 5, se
oS es b 5l sl oo Al YA L F (3 S Uy s
oo bl 350 4 s glajey 5l (S 45 03)S Cunls
Yo oolas gy daoyd AF 2ozl &y ales danlye 263 oS
o] g bt by aizils adl i 4ol sy &5 oSS s
P 8 VAS gaemme 0 9 Sad z)B adlles I 0y odds cud
S )18 (s 3y90 pols adlllan

Cuwl 005 00> s er (L8 dlds )0 adllas (giglie o (Shb
oy S 51 cadlas Glaal ogas 3 sl ang 5l e (1¢)
9 38 JeoSS (S asbiculs) cadlas )90 (Ul 5 (355
M) axpeS Ly adlllas Sy 5 cule, oMbl Silo o
b b ghaol (Sby e Kb ag
ool oad 156 (IR.MUIL.REC.1394.3.294)

el g 9l aes
S g ddlls Blial 3js0 0 odlgls ang I
stalie g anlas (hgy & Cledbl 5y (S dsbicyls,
Pl (s sloasls (6 ySeilul 5 (besbgn lopialesl)
Camdg o i o ol duren SleMbl Cund S lanl .03 ,5
b oSS S S Cgndy g Jid Meass (ol

https://journal.bums.ac.ir

e o lod Y 295 (1 -1 U gliogy s IS dolin fug "wnla?)a S jy O liadions 5" dloxo


https://journal.bums.ac.ir/

(IFG®) sl 3515 I3 lsie & 55 52 g3 2 p)5 sk \YO
A aBS s Sdgike Sy plyis 4 s 09, 90 2
V)

O WS (55 0l
039y dwntd Cls )3 5,8 &S adB> Vel amy Cuwd ¢ ya BP
WHO 5,15l o o (ALPK2) golsl (cloges rinsslis |
&S gwd | g Ab e 650l o Sigel Sliwy SO bawg
e 5YL BP g 555 0 So BP ojlgs cusb YL, BP
5 O b uslie G565 )3 BP (6y:50jlul alws (M) s
oS b ] 358 ool 90 b it gyl IS o5l
Ver BAs ol (31 ansS g wlgye |y il 590 pggs Sl
0 daby B Aol b bgs Jils BP .cé 8 o) 55k 490 do)d
2 553l gl o 5l s pl)] Juio (g5, S8 S o

09)

o3ty Julodi g 15255 (09,
Juy @iy b jolaie & BgipanbBySoedsS (0]
Yl Cpmo (ine 23,5 a0 aodls Jloy @i g plos! Laodls
Sl ©ygon 5 hpog el gt 3l i lul i
sgbaiod; 13)5 duwlxe (A g dieS) aely g jlme Sl
L (factor analysis) _Lele 5JUT 51 5,81 Slie (olagSI) s
Jolse gl il (gl 45 plosl lie Y81 L 05,8 YA 5] ezl
s e yolite & oizpen 05 odlizal (PAFT) 3,
L pSloly G52 ) (ols bk g LRl g @l
ok gl el lie slagS)l 1 Jols el (slajlial 05 4,8
A5 oy BP L ol bls)l g 03,8 sanail Sau @504
» {DBP?) Jguls ;y8,lé g SBP (ke o (g yobos;
Jde Jols Jao & o olie slagSl  Lole @ljliel (slacSpms
() o) (585 ) iz g (JWo) oo ol o el
[ ploinly o) [olgu) Mz ool ok ooy

6 IFG: Impaired fasting glucose
" PAF: Principal axis factoring
8 DBP: Diastolic blood pressure

gll) Cluim plo g (Cbrdy g Obujgd gedild) 5ol
5 boge Ell) Clrogse ford Siid g By b Sl j
52) OME o 5 el glil 09,5 53 55 S oj (slmogued]
(& 93959 dog (pae (2le) Slge (Ll 5 (S8l @y
ayS y glpl diiy aile gl Jold (2gh cund) ()98 (slalic
Whujw gpuiS o) gopiS slalis (5 (Sts
(3B pbly dian) aails 5 () (slazan (WS plo g Slge
Sl o pd (5 4055 g Algdin (a8 13, 50k8] AasS 93,5
OMLS gy drglS (S5 5 S d gl
gyl b (S S5 dpe gyl olage 5 i
(ixe gogec] elgl g 6l sloalds oy oy
—0f9) 9 2 DS o9 905 Mdy (S i) b AL
5 48> w0 (g ofgy Wbl g mle lapdy) gll) b
9 Pole (JAlb g sS lau) b gl ((Slg Sloary>

W 3)91).3 (.)\/L.o e

stbonign (S S a1l
3 g 03y olSiolojl & dxrlyo 5oy )3 31,31 8 wiges
(TC?) pb Jgpuls Jols 8 oz 5 (FBGY)
L (HDL-C%) Vi J&s b oSgngd (TG®) aypuelSisy
GBgdyl €8y o) (2lin o3l $T o 5wl by,
CLDL- 5l JBe b ouispsed 5 (VF) 2 55051l (ololl
PS5 skee ¥ o> Sy Lol 8l 55 gy 3 Jge b ol 5 C)
oS g JYL S pelS 65 L AL 3 5 Al il s
(00) 15,5 (5,50}l
HDL-C 48 Sis jl i LDL-C 4 TG .TC ki
olys @ (g 9 039550 iz 5 w0 1 O So I S
BV o FBG e (V) w58 jobaie 53 oy SN

1 FBG: Fasting blood glucose

2TC: Total cholesterol

3 TG: Triglyceride

4 HDL-C: High density lipoprotein cholesterol
5 LDL-C: Low density lipoprotein cholesterol

https://journal.bums.ac.ir

o o lod Y 295 £ 10 I G uliegu 5 1S dolin ju g “@Lo’)J S jy Ol 5" dlxe


https://journal.bums.ac.ir/

il
O yolateds dlo VA= lgzgs 9 SogS YA (ST 5l
O 0 3 2le (loog S o 5 (28> S [ Sikeo
Ml o Sk MBS 8 gy 390 Alaye ol
DBP 5 SBP oSl tivg: pug doys 8+/35 \WFEYS/YS
g 09 pio ke SVFATAAY o V-YNAEVVVE (o 5 4, 3l
Ui g ey «SBl)S ged Clasuiie (1 le Sy o>
O 48 a8 593 BMI (458 clld i Jold Slyd o5
Jlis HDL-C LDL-C S sy ool Jgyials il
g 5 Job Candg Sl iz 5 Jgtuld 5 st 055
5 SBP FBG WC 5:Sika a3 o 515 |y plly c5pumss

dod) Cudld ()5 ime BMB] iz 93 ;3 (391 ()& Slol )3

2 s edeay (¥ Jao) (atie > aids METS) (58
(3 ah) oty 5 pe (5 [ak) (odg il yum ol
Jood pas g (3 [ab) oml HDL-C (55 /ab) Y, LDL-C
S5A el s egdeay (Y Jue) (3 [ab) SoS
2 p59kS) BMI Gulul s oMeas 5 (F Jo) (05 )'5kS)
dglio politody i (5 ogeil S duglie (g oo
dulio slyy pid g (B sl (ygeil 095 93 o ISl
U Al e o odlizal dype y9ej] b edlial b gl
odd s sl Jaa ) aidy 4 05l g (ANOVA) il
N38le 5 g aygei] 4S5 (ANCOVA) (sl lgss 501
o ulos olas > +/+0 3l 1S595 P s plosl V4 asews SPSS

clld g (5 al) Jlb o) K DS [aksd 5 s ymed

(P<+/+V 3)l50 W90,5 jekaie o sxe
adllae ;5 (yUlgagd 9 5395 Sl S905 Glasuidio - Jgo
diges JS s o 78

VAT =sla3 &P o Lo e=dlans YA =l
\WYIESEYYS <YV VIO EYIYY WEYEY/YE . (Jl) e
(RX/D)VAY vy Aa/V)ras (AUY)FAY (Mo ,3) dlaxs 30 o Jals
(%) ©Hasds
(v-)r05 (Y-I¥ Y (VUE)vE bl g dlgw o
(YA YA -los¥ (YsIF)y -5 (YA losal
(FSI¥)YAY (VS£)V¥0 ZZAINT ol g by
(VO/E)IT (\#/¥)50 (v/5) 08 aBsls
()3L) CHYmass
(W)Yo (W) (\Wiv)es ol g gus o
(V¥/8)1a) " (Fr/a)0 (YOI A5 leial
(EY/E)¥¥ (FY/¥)IYY (FV/E)ra whod g bymd
(VO/ENYY (Vo/¥)5 (15)% pEals
(MDA <WYY )y (/7)) (10)3) sl (4390 (55w
0 \YARIYA/VE <[+YA ova/ysENa-/yE FYE[00ENYV/VY (asin > 43> METS) S0 508 Cullad
Y- /AYED/-A -Iyay ARACENAny Y- [FOEF/AY (gyo o) 19,5 5kS) o 0395 dylod
YY/YSEY/OY ofeen VEIVAENE/0A VA/SYENYND (o slo) pSd 490
AV/VVEY/FA <efeey av/anEa/\s \MaeaVics (sl s 31 oS ko) Uil (98 23
TRVINEARINYG -[0¥Y (TSVAREALV/AN \SY/FOEY/OF (sl s 32 o5 ske) OU Jg pandlS
AY/SOEVV/YY RIS AYYVEY /¥ AL YEVY/YY (sl s 32 pSske) LDL-C
FAAYEVF/A0 RARYS FAIVAE/AN FA/FVEVAAY (dwd » pS ko) HDL-C
V- V/AYEDV/TY AR VoY YEXVE ARRVAN &6 (3l eswd 3PS Lokeo) s gumnalS 5 37
ARATAREANYI72 <efeeN Vool¥- VYA ARATRREARVAY. (o2 yioshes) Jgummmmns (39 yLisd
SAINUEA/AY o[-0y FATARE VAN £+ IANSENIYY (o5 yioislee) Joiamlyd (yoi L

LDL-C: Low density lipoprotein cholesterol; HDL-C: High density lipoprotein cholesterol
S B Sl duglio (gl pid (1903l 5 (SlglE duslio sl (B 01503l 9 el alie sl 5 0190

T

https://journal.bums.ac.ir

e o lod Y 295 (1 -1 U gliogy s IS dolin fug “lfla?)a S jy O liadions 5" dloxo


https://journal.bums.ac.ir/

2oy Gl 33 B g oppd o Sady g Ol b

(P<e/oN 3)lg0 dod) 395 o8 51 it ()l ize

OsSbe a3 o0 (L3 1) (Ulgzgs 9 (398 S 53 g iz SIS

o bl pUlgrgi 9 395 (i€ Sog S 4iljg) B pas (ke T Jgaa

diged JS s 753

WopoS' — il Slre Bl 3l e Ao — il e Sl droS — dinlin Shre Bl (5912 £5) 2138 5l 09,5

Sl «b Sl it
YEIA-Y « AF[¥Y FYV/YatYas/y-. LAY FY/YY-YAS/FY FYV/AYEYSVAY  YEIYA-RAANAS ¥VF/0AtYa. /55 ol
(AT SRRV FYAYALVFA/VE N NRYVA/ PRV & FYYSEVOV/O0  VONN-AASY FYA/VEEVEY/NG Sl s g Olaogse
Yo/ NE-YN /e PYELARNOVNG  <efeeN YE[OY-VV+[es YEANVENEYINY ¥ +/AS-5A0/FY ARATAREAL VAR oM
UTYF-IVE/EA VoY/OVEOY/AS <efe e Y=Y/ VWVEEOS/NG AN+ = N0- /Y 40/ -aEfa/¥s beussS S
LT FV/OFEOV/AE  <efe e AV 0+ I\SESVIA = /v TY/FYEOV/AY 65 sl
-—A0/VY SV[SAENY/FY [+ —A0/VY AYAENY/YA —AY/$0 BIVAENY/VA oS glalie
=YL /EY Ya/-a£14/40 jary YV YA/ VEY\A SA\YY/AS Ya/\aENA/VY Goy 2 £)5) Sl
.~ IYE VIYOEA/A - /vy —OA/AF VIVVEALDY =5 IVF V/aVER/YY laails o by, slojio
=AY (IASEALVS /%8 AV VOIVVEV/$5 Ve V0/-YEVR/AY 5 i
OISB-YYY/SY VOV/FYEVYS/Y V- /YO-YYY/EY oISB-YY /Y- cbalis 5 Sl
<efeey VWY/AYENO0/08 VB[ FRATV/Y )
o At USFEVJAY  <efee) o At V- YEVY/EA AR AIYEAIYE P

SRibgise Jolgs dad b odd Jsiw Jdo ;3 SBP Sk il38!
i) il b sinn oSnn bl DASH i (55501 L
IYAEISY o \¥IYVE IS0 O -F/R2- 5D pous b gl Sas
Jsiz) 15 sanlie DBP Ly _bls) oS Jbsys (P=2/+1+) (V-
b ciln o Jie 55 o i (i 5 (Sile Al (F
o a5 ol (L (Ulgrgs g (355 53 Sbgasee Jalge i
Jgsa) cusls DBP g SBP L (gl sz bl muiusyy (olie
L5yl Wb 0 b ol Jae , DBP 4 SBP ull (o
e ;5 (P=+/VY g P=+/2V0 sy @) ey (o) dne
b5 5 e 03,5 odalite SBP U Ly blol opl od s
5 Jg Ses) 3o 3L SBP L L5l 5 5 jiciuass bl o
(Vo /EYLIEY oV eY/RVE/D V- V/- Q%05 iuiy & pow

5 Jyse) (P=-15)

0o duglie (5 ygeil®

S9N 9 o w23y  DASH ol @, lie 69501 4

DASH _lié oSl lié p381 10,8 2l sl ol olic
Slrogee elpl opeS Slid Sl g ©jle (Ulgrgs 5 358
o) sloogo] 5 Sis (glbogs (Sl hro (DS )y Jold
2lo g lanalis (glad; ( Sy Clmjee Jold Slmjew glgl
Whge ale o8 b fye frans (JolS (b elom o
ey 2 oSl mle (19) 9 Sd (g 9 b (ifg) Sl
@xbadlf g 0gl Ko (J> 9d Cbujee oy iy Jold
g Laldy geb NSl oy oS bl
b 2he oSl g ale g b ped Glaiidy
(Sl @y e (b wpeS my oy ol Jls

(Y o) 29 Oloopmd g o) als (489) «5)g8 slalie

! DASH: Dietary approach to stop hypertension

https://journal.bums.ac.ir

o o lod Y 295 £ 10 I G uliegu 5 1S dolin ju g ”UJLo.")J 30 Olids" doxe


https://journal.bums.ac.ir/

OUlsgd 5 G355 )3 ably LB (gaiad, b omw 5y (1905 5 Juols ke (lid (SeRT y3 lié Blgo Jols )b Y Jgu

o U glalis ) DASH* IE 5 09,5 /13
- - AN Caps ol
<IN - - Gy Sl
IV - - CeS
N ofoA - SRR R
- - Iys olS e
- - <INy Ol ino
- - <Y Suid glbogee
- - Al o5 sloogac!
- - AL bogee pbo
- - A S 2 Olm jaw
- - <I\¥ Gladyy Oloy juw
- - A s Ol
- - Iy Slo o poles
- IV - 195 loxg s
- - A Jals
- - - dedos 56
-/ya - - .
e - - Sl
AN - Y §ye 055
- - AT épe
- - -y o cudsS
- e - b S 5 o8 5> o>
- - AT ol
v - - 6255 slalié
- - Al g
- - <Y (Sed o) asly 5 gy (slajae
- - ar (Sas b) boails 5 29, slojae
- A - S S slalie
- - i zlo o)
/-3 - - el (g,
B - g Slo> 09
- [-¥ - S slaop
A - ~ oS
- AN - 19 oM
IyY - - Sl iy e
- /v - O Blagddy 5 balss
- W - 425 o gl
- SAl - Palo e
*DASH: Dietary Approach to Stop Hypertension
https://journal.bums.ac.ir A el Y 093t P Sugliog s IS dalinfog " lo 5 (Suib jy oligio” dlone


https://journal.bums.ac.ir/

@8 G S (bl 2 Jgwled g Jgimm (955U (iSike A lio —£ Jga
obleagi 9 5355, Dietary Approach to Stop Hypertension

b (e I P90 Seew Jgl Sew

g (g5 jLS
- [O¥A V- YIASENY/EY V- YIVEEY /AT VYRV /SE Pl e
Az \-V/SEE.[S¥ VoV ovE[5F Vo ¥/ oVE[5F MY e
o[-¥¥ VoY/\YWE-[5¥ Vev/evEL By V-¥/¥0t- /50 Y Jde
a2 VoV /S VoV/A¥E./SY (R Ar=as Y ke
ooy VVYYEL /8N Y[yt /Y Ved/-VE- /55 TF Je
ofoN. Vo V/VAE-/5) VoY/VVE-L /S0 ARAZARE 2/9 20 Jse

Fgld (98 L
RN SYIVAEA/YA £A[-YENYA FAVAL:= 7Y/ 2 Pl oo
-4 SYNYE-[0) FAINVE- /D) SVIVSE D) V Js
-[oAs VAV oY FAINSE- /D) FVAYE. /DY Y J
-Jovy SY/-\VE-[0) AN £ /D) SVISAE. oY ¥ Js
-/van £V/Vat. [of FAIVAL [0 FYIYVE- /50 F e
AN SVIVAL- oY [AVARE TN FYIVAL. /5 0 J

o g o ool o

(0 1) JUub B g (2Kt [0keyd 5 ol yend [ el [ lanl g Slgus ) Mmool 1 oo ogMey ™

Lt 515 IO g (8 /ab) el HDL-C (8 /) Y LDL-C (18 fal) ooy putlS (655000 (5 1L) (sulgiad e ool 2 Jods oMoy T
&5 bl g s ogMea,”

O 0395 dyled olol y odsd 0gMedy®

Ol line gl oad el sl Jae 3 5 (il jline Slyoeil pls o o

OUlsze 9 0355 )3 maow (2138 (59T (bl 3 Jgiuwrlsd 9 Syt (395 )Liid (uRilao dumnliio -0 Jgu>

b (e o Py Seew 9> S Jyl S

PP 93 WS
-[fo8 AR EARVANY V- Y/AENV/AY Vo Y/VYEVV/AY Pl Joo
[+aA \VoV/OAE- /Y V-Y/sat. /sy VoYVt /5y "y e
NA\as \eY/SAL /5 VoY/VEE. /ST ¥/ \WVE /B Y Je
/oy ARAAA2E Ny ARATARE iy VXAV /SY Y
AN g VoVIVYE-[SY VoY/OvE-/SY Vo¥/-ak. /5y ¥
A\ V-Y/OvE-[5Y VoY/ASE-[SY yvarE. /sy 20 J

Fpld (98 L
IfAY SAINYEAND AN -ENE- SYIYOEAIAY pls Jao
- [$YA SYISYE- [0 FYIONE- /D) FY[\E-[0) Ve
NANA ANV [0 SAIVE- [0 SYIAE- [0 Y Js
WAAN SANYE- [0 Ve N SYIVYE- (D) Y Jde
-Iyys FANVE- (D) FAIEVE- /D) SYISAE- (D) ¥ e
Ninls SAIVYE-[EA SAEYE /YA EYIFAL-[EA 0 Jse

oy o ool o™

(33 1) Jb 8o 5 (oSl [kd 5 s> [ plonly [ bt g Slgus ) Moy ol 2 oo oMoy

Wb S 5l5 ISl g (18 /) ol HDLAC (15 /al) YU LDL-C (18 ) ooyl (5500 o8 [4l) sodgyiadS sm ol 2 Joos oMoy ¥

&5 bl p s ogMeas”

O 0395 dyled ool Jodsd ogMeay®

Ol e gllad 0ad sl sloJas 13 9 Sl jline Sl ol Jae )3

https://journal.bums.ac.ir Qe ol F 093 F e S grliagy 3 delin g " Gloz i (oSuih iy ol dlone



https://journal.bums.ac.ir/

OUlgrgd 9 93953 plwli (18 9NN (bl Jgiusls 9 Joimummw (193 ) Wbd (il Ay lie T Jgar

P-value o Sons P99 Sgw Jol Sew

g (g5 jLS
[\ VCF/AVEN Y/ V¥/YOEN/ VY VYRV Pl e
-[ys VoF/AE5F \RAAras VoY/ENE[5¥ MY e
o [e¥Y VOF/VYE.[5F VYIS BT A oy Y e
[-¥A VoF/EVE.5F Vo¥/Va. 5y VeY/YvE. /By Y s
o[¥Y VoYY 55 \VoY/OAE- [5Y \RATANE /2 TF Je
o /-¥A VoF/FYE I8V V¥ /o0 y-¥/eat. /o8 08 Jow

FJgld (95 LS
AN SYIAFEA/AV 5+ IDVEAEY SVIMEAA- Pl oo
-[-vs SY/\YE- /D) 5o IVAL- /D) FYIYOE- /D) Y e
NARYS SY/VFE- /D) YR /) £Y[eat /D) Y J%w
-[-a¥ SY/VAE- /D) £ VAt /o) PATARE DN ¥ e
BT £y/avt. /oy SYIyat- /o) SY/VFE- /D) F e
IVEY £VIVat-/o- I TARE ) SY/VFE-/FA 0 J

oy o el o

(3 /) Jlob S g (U313 [okrd g linsyod / plealy [ i) 5 ) Mo polud o oo ogdle &
YU o5 18 g (8 [4h) ol HDL-C (13 140) Yo LDL-C (18 fal) oty pulS (65500 « (55 /) (oolgpiadS piom olisl 2 o5 ogMe 4 7

L) s5gn pobs adlas ols dlite 3 anlllas oyl 5o (Y)
ol DBP 9 DASH u)‘.\.c fb")) )| S92 O d)bu“"“’
A6 o W15V s 53 09 (Slors olhgd 2 Ko
2 Y oss Lis o bl il wsls SBP il e
oy «wl CVD oo bajlojin jl (S Sleg olye
d.w .\5‘93'@ Oy L};.I 5 DASH b erL.o u..s.l.'\.cl szb9§J|
(YY) S Ll oo (slagslon 51 pBindg; (6 Sl ) (ot

aS ol uL“‘ alw Y=Y JRvCS Olfbﬁ » sladlao O‘ » D9M.c

s« Sows 2 Boml 4 Cens DASH Ll Sa 05V 5
S5 (YY) ol Bl ials aopd YY g b s (glidy
s 09 Glidy b Al WAV Gl g jo (glaldlie adlles
4 Caws DASH i (i (b, dBlie a5 ob lss
WJb ol b (YY) ol 039 3,550 SBP zals 5 ape oyl
2 Glasllas a8 gyebd ilosly i Sglate s Clllas 5

&5 ool 2 o oDl 47
O 0355 arled bl Jodas 0gMe 4,°
OSket jlre (gllas o0l b sla Jae 5 9 uS0ked lre Bl pB Jie o7

o

AL A B 5 llgrs 5 o368 g9y ol adllae oyl 5
oadgl il olie oSl A o daly oledsl b Sl
el 13 568l g €y (56U DASH lie s3]
Sy 45 53 L mls A5 oy DBP 5 SBP :Sila b
SBP (:53ke (225 Lyl gme ysboey DASH (66501 )yt
L SBP L (gl gxe bliyl €pous o (565 ¢ bildo )3 39 ol pote
Sl b pl Jae 3 WLl lis )l g oy Lis DBP
s b3, ol e JelS s 5| oy Jg 232 o yos DBP 5 SBP
ke 8L SBP L

= ol 5l ol e U beasl 5o eoaxie Olalllas jo
oSN llgrss goy  oaplonl adllas Ky 53 S o Coles
5 VAGVF i 09,5 ;3 SBP Ly oS blsyl DASH lis

3 blsyl SBP ooy b+ lgas ials L DASH 45,

https://journal.bums.ac.ir

Yo

e o lod Y 295 (1 -1 U gliogy s IS dolin fug "wnla?)a S jy O liadions 5" dloxo


https://journal.bums.ac.ir/

0155yl Solie 5 o by o )f CubsS Cadgizes g lajio
ol dos 51233y 15U BP y alnis el oo jl 0l oo e
(o25) 78 g mriee GRIBl el 4 mad U5 2500 bl
Cengliie (LalS (Ssotunps Sl (22 ¢ JUbgail 5 Slos 9000
s’ by modw @83 wiali 5 (Bgye sl il (odgudl &
(S YU Gy b ol w25y S0 s ) (T) Ll e
Gpae ol g el oo wlbiglp gllic
et e Cbd G 4 Ay Bogeel g
Glil g (Boye cunglie Gl s’ 3 )Sloe ST Slios

.(Yﬁ) dgu e BP

th«,{bg.\Du 9 lg").o

D9y 4 FFQ o cul (] adlas oyl wob bl 51 S
Nty |y S i 355 3131 395 3 5 13,8 JuaS5 alins
M5 sty ol izped 25 oo g i) j1 Saslas
J9;..9 L}Jlﬁ lmb)ﬂ)) Cowo g CBd d‘);LJ Sl 044 W)L.\.C‘
09,5 dxdllas 5yg0 Cumor adllas pl S0 gl blas I gy dalgs
aize opl 53 olul ) (g yeS Cldllas 45 2y (Ylgngi g SgS
codgize FFQ S gbay .l oa pbsl ol 59y 52
Gl > JSte Jold & 2> s g 8 ) ofus
ol gy ogMe S o Bpan LSS g Xy oS ol plalie
B (o crge & Ml Jlpw 3)50 (1S ol b sl
Ghle oyl (39 ol 4 g b Grzen 93,500 (525]2
Asls o..\,.iscl)éd.wl e sl Lol

G
Mol blgzgs g 58358 53 a5 ol ol Lo adlllas (slaasdly
sl 4zl DASH (5551 & canles o laigSay o 2lié (5550
ey W a8l cuslie wlgi oo BP (I3l 5l o pfiy (ol

g bl &l o3l oLt Yl dlls A-VY 858
o (V) cenl onis <l DBP g SBP L DASH el 0
Sbil ey (QERSES 18 w3 GgliS 4 Sl (Sen gl
b (Bb) G5 cundy DASH (asjliel o < olis w3,
(V0) w3k bgye ey 9 o Bpan Glise b (oj9e8L3)
(slodil b L) JLuls 35, o8 ol adllas b olsian ypizpa
e Al W BY 5548 55 slaallas «wsls DBP 4 SBP L
9y SIS bl ol (ol @) (S5 oS5 oSl LS
(3) 2 b srlid

O39S > (5 5eS dalgd 425 et p o8I L bl
bl pols ddlles ol b guenl Sldlles 3 Lol w)ls 3424
S5 ool 04 odmlie 35 8365 13 BP L pis sV Bpae
PS5 sl aS sl lEs lgrgs g 368 DAY > 5Jblke
IV g +IA 353> iy & DBP g SBP (s, j5 (Lol pois
OBl el i Bpae (al g Wb Gl og e e
32 (V8) conl oas (glalslie Sldllas ,> DBP g SBP lawgie
by g L8 Gl b sy lam)y «ldlas 1 )l
Gy ime Wilo loloe Canl ySos caalllaa ] )3 el clodg,
oSl 3929 b (S5 slacglis (Sl 2l w25y 53 e
ommen il IS5 il slacases p ols liE
5 Py Camdy (Soj Clld wile (650> Jalse cunl (Sas
ok B S g prliy Ao (Sne Dlge pl Bpae i
Jol5" jobay adllas opl j> &5 sl asly s HLid Sl yo
2 o ks b pdw bl cuwl (Ses i > wloaids J g8
sy (BlLdCum) 5 (Sinp ol LY 4 Cumer
(YY) 29ui5 ot liie i

e i G S K U BP Ll S s
ooy s b o b)) pas g sl lié 5651 4 DASH
w2 S S o 1l s () &l San eyl allaa
(YA) Cawl BP 638y costus Laiid &5

VL Gpae Jolis & DASH 468l ¢ anailSo blod 5

https://journal.bums.ac.ir

B

o o lod Y 295 £ 10 I G uliegu 5 1S dolin ju g “@Lo’)J S jy Ol 5" dlxe


https://journal.bums.ac.ir/

5 Jlo ole Colos iz 393 6))Suslps Slagos
oSty & aly) Slodol Goye 5 b Sl S Ll
335 o (19,08 55 adllas oyl sl ) (pledel (S5 pole

S Dl
3,8 s 5l e SBlual ogas g o8l angr Gl e
235 cole, GleMbl  Siloyme g 08 oS5 oS asbculs,
pole oKy (yingh > M| dieS bwg adlas JS5gy
A5 a0 (IR.muUi.rec.1394.3/294) - kao! S

S sl
bl Gy g B oaSingyy Skl 2yl cpl sy
ol 01335 ol ool (S pole olSiils 4 dtunly

O Wy 99 o5 Lo

5 D8 gdeze iy leMbl d)gieo-? g adles b
Sy Lo ple

Q)édm Oy b ooy ,.JLT

3,8 6000 b g (o] dgrue tdllie 5SS

23,5 4ol g adllas |y dllie B s g 418

Ko ol
2 Blo 2las 465 b a8 Wb o pMel dlis B g

Dl 2929 gl agh

ol ol by asl ol 33,8 3 et YU Sad b o ygl,d
OB By e ol 4 Cund 218 ) S5 cuiS oS
2 Bpo 5505 500 Oyle 4 3l BP il )5 (65008 s
wils (B s lid S sly cunl (San Sad B e ials
G Gl Jols 435 SIS 580 glojen ol oL
u.)).«a.o uu.(blf 9 JAK odMle ‘UPQ—{ ol cl!bd)w ‘L‘bo%n
Coodl 18 (sloSandy g gludl slayy wlbis)sl b slalis
5 s lacuslus 20 0 dloiids olul cpl 5 o)l (o i
S 255 dg9de slady Llengs g 8058 o dilagy Ml
ol isel gd 3 yaie DASH (gsS)l alie camis
FRRPP AW SRS IINY IS S VR ¥ S PRV V) FJ R W) VS
shs el i 3 5 o ol )l gy s pSing

LS eyl JLS,5 2 CVD

E R

el EpdplSS g 2lsy o Olsis cov i oyl
Jo u.sIJ& L5L°’°9)§ [N PN R L:‘él:{).) U.’L:))I dl).g J|)9> JAL.M.:
OYLS 5 g 09,5 93 50 o3 i pdaw b b3l g o] célyyo
s (g8 daie ) "531)i| dnol> S llgz g g 5265
Colox b a8 wib o VAYAY Jliggpm o8 L AYAY sy
ol oss Tl latsl (S5 pole o8l

oy wiomen g (llrg g (35S (ales | aluwgons

&b

1. World Health Organization. Cardiovascular diseases (CVDs). Geneva: WHO; 2023. [cited 31 July 2025].
Available from: [https://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds)]

2. GBD 2019 Risk Factors Collaborators. Global burden of 87 risk factors in 204 countries and territories, 1990-
2019: a systematic analysis for the Global Burden of Disease Study 2019. Lancet. 2020;396(10258):1223-49.

DOI: 10.1016/S0140-6736(20)30752-2.

https://journal.bums.ac.ir

e o lod Y 295 (1 -1 U gliogy s IS dolin fug "wnla?)a S jy O liadions 5" dloxo


https://journal.bums.ac.ir/

10.

11.

12.

13.

14.

15.

16.

17.

Heidari-Foroozan M, Rezaei N, Malekpour MR, Behnoush AH, Ahmadi N, Abbasi-Kangevari M, et al.
Hypertension prevalence and cascade of care in Iran: updates from the STEPs 2021 national and subnational
survey. Research Square preprint. 2024. DOI:10.21203/rs.3.rs-3842876/v1.

Chen X, Wang Y. Tracking of blood pressure from childhood to adulthood: a systematic review and meta-
regression analysis. Circulation. 2008;117(25):3171-80. DOI: 10.1161/CIRCULATIONAHA.107.730366.

Falkner B. The enigma of primary hypertension in childhood. Front Cardiovasc Med. 2022;9:1033628.
https://doi.org/10.3389/fcvm.2022.1033628.

Lurbe E, Agabiti-Rosei E, Cruickshank JK, Dominiczak A, Erdine S, Hirth A,et al. 2016 European Society of
Hypertension guidelines for the management of high blood pressure in children and adolescents. J Hypertens.
2016;34(10):1887-920. DOI: 10.1097/HJH.0000000000001039.

kelishadi R, Gheisari A, Heidari-Beni M, Ashouri S. A systematic review on the relationship of dietary habits and
blood pressure in the pediatric age group. J Ped Perspect 2016; 4(11): 3787-814. DOI: 10.22038/ijp.2016.7711.

Cicero AFG, Veronesi M, Fogacci F. Dietary intervention to improve blood pressure control: beyond salt
restriction. High Blood Press Cardiovasc Prev. 2021;28(6):547-53. DOI: 10.1007/s40292-021-00474-6.

LiY, Yang Y, JuL, Piao W, Wei X, Zhao L, et al. Association of the Protective dietary pattern for blood pressure
with elevated blood pressure and hypertension among Chinese children and adolescents aged 617 years old: Data
from China Nutrition and Health Surveillance (2015-2017). Nutrients. 2023; 15(23):4927. DOI:
10.3390/nu15234927.

Mohammadifard N, Mahdavi A, Khosravi A, Esmaillzadeh A, Feizi A, Sarrafzadegan N. Salt intake and its
sources in children, adolescents and adults in the Islamic Republic of Iran. East Mediterr Health J.
2021;27(3):279-86. DOI: 10.26719/2021.27.3.279.

Sadeghisani M, Dehghan Manshadi F, Azimi H, Montazeri A. Validity and Reliability of the Persian Version of
Baecke Habitual Physical Activity Questionnaire in Healthy Subjects.Asian J Sports Med.2016;7(3):e31778. DOI:
doi.org/10.5812/asjsm.31778.

Mohammadifard N, Grau N, Khosravi A, Esmaillzadeh A, Feizi A, Abdollahi Z, et al. Validation and
reproducibility of a semi-qualitative food frequency questionnaire for assessment of sodium intake in Iranian
population. Nutr J. 2022;21(1):9. DOI: 10.1186/s12937-021-00749-7.

Mohammadifard N, Haghighatdust F, Kelishadi R, Bahonar A, Dianatkhah M, Heidari H, Maghroun M, Dehghan
M. Validity and reproducibility of a semi-quantitative food frequency questionnaire for Iranian adults. Nutr Diet.
2021;78(3):305-14. DOI: 10.1111/1747-0080.12666

Holzer M, Ljubojevic-Holzer S, Souza Junior DR, Stadler JT, Rani A, Scharnagl H, et al. HDL Isolated by
Immunoaffinity, Ultracentrifugation, or Precipitation is Compositionally and Functionally Distinct. J Lipid Res.
2022;63(12):100307. DOI: 10.1016/j.jIr.2022.100307.

Friedewald WT, Levy RI. Fredrickson DS. Estimation of the concentration of low-density lipoprotein cholesterol
in plasma, without use of the preparative ultracentrifuge. Clin Chem. 1972; 18(6):499-502. PMID: 4337382. URL:

https://pubmed.ncbi.nlm.nih.gov/4337382/

Lauer RM, Barness LA, Clark R, Deckelbaum RJ, Finberg L, Kwiterovich PO et al. National Cholesterol
Education Program: highlights of the Report of the Expert Panel on Blood Cholesterol Levels in Children and
Adolescents. US Department of Health and Human Services, Public Health Service. National Institutes of Health,
National Heart, Lung, and Blood Institute. J Am Osteopath Assoc. 1992;92(3):380-8. URL:
https://pure.johnshopkins.edu/en/publications/national-cholesterol-education-program-highlights-of-the-report-o-
3/

Report of the expert committee on the diagnosis and classification of diabetes mellitus. Diabetes Care. 2003;26
(Suppl 1):S5-20. DOI: https://doi.org/10.2337/diacare.26.2007.S5.

https://journal.bums.ac.ir Vv osled P 003 11 F - F CSysrbiogy 3 IS dobinfys " ez 5 oSub g oliion” done


https://journal.bums.ac.ir/
https://doi.org/10.3389/fcvm.2022.1033628
https://doi.org/10.5812/asjsm.31778
https://doi.org/10.1111/1747-0080.12666
https://doi.org/10.2337/diacare.26.2007.S5

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA, lzzo JL, et al. Seventh report of the Joint
National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure. Hypertension
2003;42(6):1206-52. DOI: 10.1161/01.HYP.0000107251.49515.c2.

National High Blood Pressure Education Program Working Group on High Blood Pressure in C, Adolescents. The
fourth report on the diagnosis, evaluation, and treatment of high blood pressure in children and adolescents.
Pediatrics 2004;114(2 Suppl 4th Report):555-76. URL: https://pubmed.ncbi.nlm.nih.gov/15286277/

PMID: 15286277

Cohen JFW, Lehnerd ME, Houser RF, Rimm EB. Dietary Approaches to Stop Hypertension Diet, Weight Status,
and Blood Pressure among Children and Adolescents: National Health and Nutrition Examination Surveys 2003-
2012. J Acad Nutr Diet. 2017;117(9):1437-44.e2. DOI: 10.1016/j.jand.2017.03.026.

You W, Guo Q, Cao W, Yang T, Xu P, Gan Q,et al. Prevalence of elevated blood pressure in children and
adolescents aged 7-17 years old and its association with dietary approaches to stop hypertension - China, 2021.
China CDC Wkly. 2025;7(27):920-5. DOI: 10.46234/ccdcw?2025.154.

Couch SC, Saelens BE, Levin L, Dart K, Falciglia G, Daniels SR. The efficacy of a clinic-based behavioral
nutrition intervention emphasizing a DASH-type diet for adolescents with elevated blood pressure. J Pediatr.
2008;152(4):494-501. DOI: 10.1016/j.jpeds.2007.09.022.

Van Dijck AS, Szymlek-Gay EA, Grimes CA. Dietary Approaches to Stop Hypertension (DASH) dietary pattern
is not associated with blood pressure in a cross-sectional sample of Australian primary schoolchildren. Eur J Nutr.
2025;64(4):178. DOI: 10.1007/s00394-025-03696-9.

Leyvraz M, Chatelan A, da Costa BR, Taffé P, Paradis G, Bovet P, Bochud M, Chiolero A. Sodium intake and
blood pressure in children and adolescents: a systematic review and meta-analysis of experimental and
observational studies. Int J Epidemiol. 2018;47(6):1796-810. DOI: 10.1093/ije/dyy121

Chan Q, Wren GM, Lau CE, Ebbels TMD, Gibson R, Loo RL, et al. Blood pressure interactions with the DASH
dietary pattern, sodium, and potassium: The International Study of Macro-/Micronutrients and Blood Pressure
(INTERMAP). Am J Clin Nutr. 2022;116(1):216-29. DOI: 10.1093/ajcn/ngac067.

Leyvraz M, Chatelan A, da Costa BR, Taffé P, Paradis G, Bovet P, et al. Sodium intake and blood pressure in
children and adolescents: a systematic review and meta-analysis of experimental and observational studies. Int J
Epidemiol. 2018;47(6):1796-810. DOI: 10.1093/ije/dyy121.

Leyvraz M, Taffé P, Chatelan A, Paradis G, Tabin R, Bovet P, et al. Sodium intake and blood pressure in children
and adolescents: A meta-analysis. BMJ Open. 2016 Sep 21;6(9):e012518. DOI: 10.1136/bmjopen-2016-012518

Ndanuko RN, Tapsell LC, Charlton KE, Neale EP, Batterham MJ. Dietary Patterns and Blood Pressure in Adults:
A Systematic Review and Meta-Analysis of Randomized Controlled Trials. Adv Nutr. 2016;7(1):76-89. DOI:
10.1093/ije/dyy121.

Koziot-Kozakowska A, Wojcik M, Herceg-Cavrak V, Cobal S, Radovanovic D, Alvarez-Pitti Jet al. Dietary
Strategies in the Prevention and Treatment of Hypertension in Children and Adolescents: A Narrative Review.
Nutrients 2024;16(16):2786. DOI: 10.3390/nu16162786.

https://journal.bums.ac.ir VE - ol PV 09 1 F e F Saprbiag s S ooy " il 5 S 3y oligins” Ao


https://journal.bums.ac.ir/
https://pubmed.ncbi.nlm.nih.gov/15286277/
https://doi.org/10.1136/bmjopen-2016-012518
http://www.tcpdf.org

