[ Downloaded from ijem.sbmu.ac.ir on 2026-05-08 ]

Ol el gilio 9 32)039,3 308 (galomo
it et (o g3 = Swiligy Sloud g (S pgle oK1
(40 UT= 520) YY) = YFY sraxio § (50 lowd (oo (58,93

3548 pese (Solaw 5o b I e sla S BLS ) s

albs

-

GB20)3 5

O, ud 9 A3 ganlllze VL O 5 HLAS 4 Dl o 3

T30 emod 5 Olasee (pas 5S4 ¢ skl IS ugial sl esla Sl 5500 3 sls

SIS0 53 e el s (514iS SLaT Sl (3E pelin 5 €35 a sle S8 (3lays arS) 5 sl 40355 05 ()
3 3300809 3k psle 0uSia o5 Ga50009 99k slaglan 5o S SBT3 e (Y Ol ()5 (il dges (S asle
3 32009098 ak asle suKma o3y Gas0 08 ak SlEiEa3 3K e (Y oll (0 (Al wagd (Sd psle sl anl plie
e Obla «Saily (Sl 1 g (souian gh (SailSe (LD (Ol (1oe8 (R dpd (KB psle sl i e

e-mail: mirmiran@endocrine.ac.ir () e (3553 SS9 el s3lie 5 5350559 9ad agle suSiia g3y

oS

- “

Vi 05 s 4 Sase 33l 3 S e ol 500 b 218 Gla Sl LS| s Bl b il (sualllas saaiis
C.SJ-\:I Q_;P' szm,)-.',)u)" djmxg}xMbe oYY szjfg‘,]a Lsdu:.o u.;‘ :U‘I’E‘,)Jbl‘y %4 f“)‘b
el W3 gy 48 e djwﬁuwlb@ﬁ)bddbrvswl{()‘}é‘J:a’gJJﬁéwlkﬁrJLgﬁ-dAbf‘)bom

g ool Jale Jows 3 3 s soslaanr e STosst deley gaabtan s 3l eslinad sl anSy lys A
Ol ol 1 S ase (Sslany A bl pliadipn 5 st g ST Slacs S o3l A slizul 138 (sla S oy
o e BNz Stz g S S 5l iy s 4dBs w2 e P 51 208 e S5 a5l 0 gl b
adllas ol OEUSES 5 g ke laasl S eslizal 4lS ese olew b L olde sl Sl e bLS)
e S aw L Ve 4dS pase (Solew 4 (Lo 3V F/A) L& YOO (5,8 o Il Y/8 51 g 390 S F2/FY£Y /04
23 4S (6313l 53 S ase (olay s cdad e Sl S Eadsie i dad G ey S plulis ‘-’:"Jﬂ“ﬁ:\ﬂjrjlm s yf
dols 5 YVY 1 puild ) 350 2 «Slr cpSoml L3 b anglie 55 cails Jl 3 o8 olde oK Sl o5V
o3 g LU adS a5e ole ot b i 5 oIl alie (5S35 31 S g o (FVF —1/14 200 53 80 Olivabel
VU 05 Led 4 Moo 2131 53 &S s Solaw S50 GRIP s G 218 G S S 1S At A salia

2y

YU Goa,lid ( olae (o I oo (55 lans 1suaS 831
Q0/FIA i b sy - A0/ Astun Yoal il 50 -40/0/F ke il 0

Jlo Yo (Y6 cuman 5a YN8 L 50 CKD ggas il
B slagslan fiel sad (55108 wane VWl
oYL K sla o] @l golan @by (Sgse
‘L’_‘.H\}: GLﬁ‘)J.Ai\S L;ALA: e O.A;:u.u.& CKD u&)‘\,& 4.‘.09
5 ok dans Ja so slassas S ok 5 sk
olads 4 CKD o) Lol Jle olsie 4 o0a goldid
Yo 5l sid o0 Yl CDCY LiLIiR Gelad 5 o e

i1 - Centers for Disease Control and Prevention

douds

Oloee 28 o5 4 (CKDY) 4 go3e (s5las

Los Oresall olool g (sl ¢ Jose sl sl il
03 Golaw 0ol a5 pod asdigs usal Jale gusa
G s Jb oo gl sdS Ho ok © s ol sl
o VA4 Jle Lo CKD Vel Gil38) Jla 5o e e
comas Olga 5o s 5 Spe Jale aaiia 5 cun lsie
JED) aasas ga8e 0 YoV Jle oo S Ja o wl
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i -End stage renal disease
ii -Tehran Lipid and Glucose Study


https://ijem.sbmu.ac.ir/article-1-2124-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-08 ]

Yy WS ase ol 5 2liE G K OLISen 5 5lE ol _ials

W S Sulstinn goa Hldd oo 0 Y0 G alad
ssea slahe A S Sl ibs saolad b sgia Sie L
Oosx olddny less glagsls Sl (SeS soliial Lo
Mk

G Kool asbs peadl glaslae el Ly cubs
09 pSGke VYo (goblune b Sl Bal Gsa a8 o5
Voo obae b Sid Gel ¥ ooa w8 b e v
el cubs B8 Oloos by Sl s o a Sbs
N

cyse 4 €GFR 3ls ey (MDRDY) selslas 3
O% e Ol msesie VVY Gl 4 s Lo Sl e
ey @y ge © MDRD gddolas i soldil
eGFR = VAT x (s (i) <)

(- IVEY Lol 5l )

e ol Sl el
eGFR gk L o3l (National Kidney Foundation)
S e e VIVY (o) 4 didy o Sl e e 5l SRS
a8 5l 50 CKD 4 M wlydl olsie 4 o gl

Y\

-\/\ot EIARAY

X ()

REYRT
$laaadd bl
sl 4abitunsy 5 solitl b (slpiss glasaly
talime ad b5 el V8V oS as (FFQY) 81,55
QIS Graadie by Webphu gy LS5 5 walas
i aladl L e SIS geiiles Jlw 0 JBlus b swss (B 5el
o Syae olads slasd B aitil g& oI35 o) Sdaaline
(S38a S gm0y eal Jla Gl L liE 2361 ) IS
slaliz aolis glasslsl S s olale L @l
i foas o S 4 (S slagulie 5l soliinl b 8 uas
e s 213k M1 51 S5 5 sl (Sl S 3 Gl @
Wgs Srae e dlse 5 55 Dl ainaa 58 S
il ot slasSl lulids gy -a SPSS asliys ol
s bl gl olge wlas sbae 5 FFQ olie a3
e Al (gaidlib 89 S YE 4 sl slalhe ol
o8 -ad Guaad lole ulad (5, b Gl (ola2 sla S
S ol g oSl Giasa Ghso O dalas ol
alass el e ad soliial I a5 sole S ke

slasy S (eigenvalue) s3s5 ypmolie 3 oliz sla KU

v -Modification of Diet in Renal Disease
vi -Food Frequency Questionnaire

5 olis slas Jols € (MAQ) S culla gouss
Saes S cullad lsie 4 dlda Hu dddy 1..>MET!
s cnllad lsie 4 4aia o 4dds - < MET<yy. .
cullad lgie 4 4i8a o 4880 VYo S MET 4 b
5 Oy Jilas Lol 555 Mk 38 S 5u YU i
Voo oo b s 55505 S 5 saliid b QS ¢ s
6ol Sie ) saliiaul b ol )8l 08 Lad eud 5 (,Se5lla S
VoaBa b GBS G 5 olees LUS Lo soliwl cuas g o
000 paeeli Ol Qs se0 8 sl a5, plal e Bl
83 ad danslane (moresie 4) B i 5 (aSHLS @)
Lo ob ¥ Sulsiubs o Systann 005 Hlad 58
@85 0 5w aolulind glegpa miw,las 3l solinl
obss oSSl 5 aladl chasy S s 5 calial
s S Ll o oldl e HLlad anlasl olaie 4 g Se 5l
slule)T Hu ladalas olad .uid 435 8 (2 (540 903 (039
aladl Goa s soslpes Duu o9 s TLGS slaas
S sl by T eialE Giy, o SHE s
RYSUI . S R INER Y- K VL PRV 9% KV ) KYOIR. GRS 1.3
Slid Jy el 5l saliind b 5 a3l st IS Gig, w
S saliind b Al Ju il 5588500 Lad alad) Hlass)
GRS Ghos 0 Slass! JoawlS 5 SRl J g iwlS
(HDL-C™) YU IS5 b cayspsd o pladl a3
el dhi s B ol (ssls slagngsnsaad Gols g )
ma3lal Al Sl caisl Ghgs olea b S g
L (LDL-C ™) oaly s b oaSosmsad w3 658
A:\‘):\.Lufgg_): s‘su JJ‘,L...JS WS sbale :)‘ sulaiogl
Llbal Ra IS (i, oelal 5w sl S
L ladalss @K as 5,80 50wl Jaffe Kinetic reaction
288 aladl Gl Gsedl Gk aSsd slacS 5l ssliil

a5

i -Modifiable Activity Questionnaire

ii -Metabolic Equivalent

iii -High Density Lipoprotein Cholesterol
iv -Low Density Lipoprotein Cholesterol
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i- Angiotensin Converting Enzyme Inhibitors
ii -Angiotensin Receptor Blockers


https://ijem.sbmu.ac.ir/article-1-2124-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-08 ]

YEY S e ol s olie S

OILISes 5 315 (00l sk

10.

11.

12.

13.

14.

15.

16.

17.

References

Jha V, Garcia-Garcia G, Iseki K, Li Z, Naicker S,
Plattner B, et al. Chronic kidney disease: global dimen-
sion and perspectives. Lancet 2013; 382: 260-272.
Barsoum RS. Chronic kidney disease in the developing
world. N Engl J Med 2006; 354: 997-9.

Lozano R, Naghavi M, Foreman K, Lim S, Shibuya K,
Aboyans V, et al. Global and regional mortality from
235 causes of death for 20 age groups in 1990 and 2010:
a systematic analysis for the Global Burden of Disease
Study 2010. Lancet 2012; 380: 2095-128.

Khajehdehi P, Malekmakan L, Pakfetrat M, Roozbeh J,
Sayadi M. Prevalence of chronic kidney disease and its
contributing risk factors in southern Iran: a cross-
sectional adult population-based study. Iran J Kidney
Dis 2014; 8: 109-15.

Yang M, Fox CH, Vassalotti J, Choi M. Complications
of progression of CKD. Adv Chronic Kidney Dis 2011;
18: 400-5.

Centers for Disease Control and Prevention. National

Chronic Kidney Disease Fact Sheet, 2014. [cited 2016
Aug 2] Available from: URL: https://www.cdc.go-
v/diabetes/pubs/pdf/kidney_factsheet.pdf

Kanno A, Kikuya M, Ohkubo T, Hashimoto T, Satoh M,
Hirose T, et al. Prehypertension as a significant predi-
ctor of chronic kidney disease in a general population:
the Ohasama Study. Nephrol Dial Transplant 2012; 27:
3218-23.

Yano Y, Fujimoto S, Sato Y, Konta T, Iseki K, Iseki C,
et al. New-onset hypertension and risk for chronic
kidney disease in the Japanese general population. J
Hypertens 2014; 32: 2371-7.

Hariharan D, Vellanki K, Kramer H. The Western Diet
and Chronic Kidney Disease. Curr Hypertens Rep 2015;
17: 16.

Farhadnejad H, Asghari G, Mirmiran P, Yuzbashian E,
Azizi F. Micronutrient Intakes and Incidence of Chronic
Kidney Disease in Adults: Tehran Lipid and Glucose
Study. Nutrients 2016; 8: 217.

Yuzbashian E, Asghari G, Mirmiran P, Hosseini FS,
Azizi F. Associations of dietary macronutrients with
glomerular filtration rate and kidney dysfunction: The-
ran lipid and glucose study. J Nephrol 2015; 28: 173-80.
Gopinath B, Harris DC, Flood VM, Burlutsky G, Brand-
Miller J, Mitchell P. Carbohydrate nutrition is associated
with the 5-year incidence of chronic kidney disease. J
Nutr 2011; 141: 433-9.

Hu FB. Dietary pattern analysis: a new direction in
nutritional epidemiology. Curr Opin Lipidol 2002; 13:
3-9.

Lin J, Fung TT, Hu FB, Curhan GC. Association of
dietary patterns with albuminuria and kidney function
decline in older white women: a subgroup analysis from
the Nurses' Health Study. Am J Kidney Dis 2011; 57:
245-54.

Nettleton JA, Steffen LM, Palmas W, Burke GL, Jacobs
DR Jr. Associations between microalbuminuria and ani-
mal foods, plant foods, and dietary patterns in the
Multiethnic Study of Atherosclerosis. Am J Clin Nutr
2008; 87: 1825-36.

Hsu C-C, Jhang H-R, Chang W-T, Lin CH, Shin SJ,
Hwang SJ, et al. Associations between dietary patterns
and kidney function indicators in type 2 diabetes. Clin
Nutr 2014; 33: 98-105.

Azizi F, Ghanbarian A, Momenan AA, Hadaegh F,
Mirmiran P, Hedayati M, et al. Prevention of non-com-

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

municable disease in a population in nutrition transition:
Tehran Lipid and Glucose Study phase II. Trials 2009;
10: 5.

Momenan AA, Delshad M, Sarbazi N, Rezaei Ghaleh N,
Ghanbarian A, Azizi F. Reliability and validity of the
Modifiable Activity Questionnaire (MAQ) in an Iranian
urban adult population. Arch Iran Med 2012; 15: 279-
282.

Chobanian AV, Bakris GL, Black HR, Cushman WC,
Green LA, Izzo JL Jr, et al. Seventh report of the Joint
National Committee on Prevention, Detection, Evaluat-
ion, and Treatment of High Blood Pressure. Hype-
rtension 2003; 42: 1206-252.

Expert Committee on the Diagnosis and Classification
of Diabetes Mellitus. Report of the expert committee on
the diagnosis and classification of diabetes mellitus.
Diabetes care 2003; 26: S5-20.

National Kidney Foundation. K/DOQI clinical practice
guidelines for chronic kidney disease: evaluation, classi-
fication, and stratification. Am J Kidney Dis 2002; 39
Suppl 1: S1-266.

Lin J, Hu FB, Curhan GC. Associations of diet with
albuminuria and kidney function decline. Clin J Am Soc
Nephrol 2010; 5: 836-43.

Odermatt A. The Western-style diet: a major risk factor
for impaired kidney function and chronic kidney dis-
ease. Am J Physiol Renal Physiol 2011; 301: 919-31.
Shankar A, Sun L, Klein BE, Lee KE, Muntner P, Nieto
FJ, et al. Markers of inflammation predict the long-term
risk of developing chronic kidney disease: a population-
based cohort study. Kidney Int 2011; 80: 1231-8.
Lopez-Garcia E, Schulze MB, Fung TT, Meigs JB,
Rifai N, Manson JE, et al. Major dietary patterns are
related to plasma concentrations of markers of inflam-
mation and endothelial dysfunction. Am J Clin Nutr
2004; 80: 1029-35.

Nettleton JA, Steffen LM, Mayer-Davis EJ, Jenny NS,
Jiang R, Herrington DM, et al. Dietary patterns are
associated with biochemical markers of inflammation
and endothelial activation in the Multi-Ethnic Study of
Atherosclerosis (MESA). Am J Clin Nutr 2006; 83:

1369-79.

Mirmiran P, Yuzbashian E, Bahadoran Z, Asghari G,
Azizi F. Dietary Acid-Base Load and Risk of Chronic
Kidney Disease in Adults: Tehran Lipid and Glucose
Study. Iran J Kidney Dis 2016;10: 119-25.

Ejtahed HS, Angoorani P, Asghari G, Mirmiran P, Azizi
F. Dietary Advanced Glycation End Products and Risk
of Chronic Kidney Disease. ] Ren Nutr 2016; 26: 308-
14.

Shoham DA, Durazo-Arvizu R, Kramer H, Luke A,
Vupputuri S, Kshirsagar A, et al. Sugary soda consum-
ption and albuminuria: results from the National Health
and Nutrition Examination Survey, 1999-2004. PloS one
2008; 3: e3431.

Bomback AS, Derebail VK, Shoham DA, Anderson CA,
Steffen LM, Rosamond WD, et al. Sugar-sweetened
soda consumption, hyperuricemia, and kidney disease.
Kidney Int 2010; 77: 609-16.

Saldana TM, Basso O, Darden R, Sandler DP. Carbo-
nated beverages and chronic kidney disease. Epide-
miology 2007; 18: 501-6.

Smyth A, Griffin M, Yusuf S, Mann JF, Reddan D,
Canavan M, et al. Diet and Major Renal Outcomes: A
Prospective Cohort Study. The NIH-AARP Diet and
Health Study. J Ren Nutr 2016; 26: 288-98.

Crews DC, Kuczmarski MF, Miller ER, Zonderman AB,
Evans MK, Powe NR. Dietary habits, poverty, and


https://ijem.sbmu.ac.ir/article-1-2124-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-08 ]

1190 ObT— go oF (soslad ipadens (cou50 iyl puuploptia g jay9s3 22 iGalzn Y¥Y

34.

35.

36.

37.

chronic kidney disease in an urban population. J Ren
Nutr 2015; 25: 103-10.

Khatri M, Moon YP, Scarmeas N, Gu Y, Gardener H,
Cheung K, et al. The association between a Medit-
erranean-style diet and kidney function in the Northern
Manbhattan Study cohort. Clin J Am Soc Nephrol 2014;
9: 1868-75.

Diaz-Lopez A, Bullo M, Martinez-Gonzalez MA, Gu-
asch-Ferre M, Ros E, Basora J, et al. Effects of
Mediterranean diets on kidney function: a report from
the PREDIMED trial. Am J Kidney Dis 2012; 60: 380-
9.

Chrysohoou C, Panagiotakos DB, Pitsavos C, Skoumas
J, Zeimbekis A, Kastorini CM, et al. Adherence to the
Mediterranean diet is associated with renal function
among healthy adults: the ATTICA study. J Ren Nutr
2010; 20: 176-84.

Jacobs DR Jr, Gross MD, Steffen L, Steffes MW, Yu X,
Svetkey LP, et al. The effects of dietary patterns on
urinary albumin excretion: results of the Dietary Ap-

38.

39.

40.

41.

proaches to Stop Hypertension (DASH) Trial. Am J
Kidney Dis 2009; 53: 638- 46.

Nowson CA, Morgan TO, Gibbons C. Decreasing di-
etary sodium while following a self-selected potassium-
rich diet reduces blood pressure. J Nutr 2003; 133:
4118-23.

Ma Y, Hebert JR, Li W, Bertone-Johnson ER, Olendzki
B, Pagoto SL, et al. Association between dietary fiber
and markers of systemic inflammation in the Women's
Health Initiative Observational Study. Nutrition 2008;
24:941-9.

Lundberg JO, Weitzberg E, Gladwin MT. The nitrate-
nitrite-nitric oxide pathway in physiology and therap-
eutics. Nat Rev Drug Discov 2008; 7: 156-67.

Mirmiran P, Bahadoran Z, Golzarand M, Asghari G,
Azizi F. Consumption of nitrate containing vegetables
and the risk of chronic kidney disease: Tehran Lipid and
Glucose Study. Ren Fail 2016; 38: 937-44.


https://ijem.sbmu.ac.ir/article-1-2124-fa.html

315/Iranian Journal of Endocrinology amd Metabolism Vol 18 No.4 Oct-Nov 2016

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-08 ]

Original Article

Association between Dietary Patterns and Incidence of
Chronic Kidney Disease in Adults with high Blood Pressure:
Tehran Lipid and Glucose Study

Naderinejad N', Ejtahed H-S2, Asghari G2, Mirmiran P2, Azizi F3

'Department of Clinical Nutrition and Dietetics, Faculty of Nutrition Sciences and Food Technology, National
Nutrition and Food Technology Research Institute, & 2Nutrition and Endocrine Research Center, Research Institute
for Endocrine Sciences, & *Endocrine Research Center, Research Institute for Endocrine Sciences, Shahid
Beheshti University of Medical Sciences, Tehran, I.R. Iran

e-mail: mirmiran@endocrine.ac.ir

Received: 27/07/2016 Accepted: 29/08/2016

Abstract

Introduction: To investigate the association between major dietary patterns and the incidence of
chronic kidney disease (CKD) over a 3.6 year follow up in adults with high blood pressure.
Materials _and Methods: This cohort study was conducted on 1521 prehypertensive and
hypertensive subjects, aged 2 27 years, without CKD at baseline, who participated in the fourth
phase (2009-2012) of the Tehran Lipid and Glucose Study. Dietary data were collected using a valid
food frequency questionnaire. Principal component analysis was performed to derive dietary
patterns. Anthropometrics and biochemical measurements were obtained. CKD was defined as
estimated glomerular filtration rate (eGFR) < 60 mL/min/1.73 m2. Multiple Logistic regression
analysis was used to examine the association between dietary patterns scores and risk of CKD.
Results: The mean age of participants was 46.32111.59 years. After 3.6 years of follow-up, 255
(16.8%) cases of CKD occurred. Three dietary patterns were identified, the western, healthy and the
traditional Iranian patterns. After adjustment for relevant confounders, subjects in the highest,
compared to the lowest quartile category of the Western dietary pattern score, had a higher risk of
CKD (OR: 2.12; 95% CI: 1.19-3.76). Neither the healthy nor the traditional dietary patterns were
significantly associated with incidence of CKD. Conclusions: Adherence to the Western dietary
pattern is associated with increased risk of CKD in adults with high blood pressure.
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