[ Downloaded from nsft.sbmu.ac.ir on 2026-01-28 ]

olel (2198 2luo g ads5 pole alxo

39 138 Ay yp (5 3lwaiants ysbiiwe 4 (Linear Programming) s 53 5400y 31 oo lasuw!
Slrl o255 G132 93 695 63r90 allln S igglS Ohlowt Iz (2108 w255 > 1sP

378 s T i sl TR0l slonsd sosl & golTiizn 555 po S50 ¢ Sl (e oz
Olnl coleiol ledal (S psle olRails ola2 pole g aias aaSiasls axel> 4055 098 5 lié ol Glidizg S 0 a5 55250 -1
ol ool (leol (S psle olSails ( (S 0aSasls ( J55 09,5 (55ds,5 S aelS Slags logy Dlind 35 5o il -2
Il Ol A5 OIS S psle olftils I3 133, 5 4de5 pole ouSadls anel> 43355 05,5 wlivl -3
Il ol ol (S pole olSasls quudsilin g 00é b pole 0uSimgl 2y (9,0 398 5 e alie Dliniod S pe 3wl -4
Ol Ol Ol (S psle oSl ol silio g 00é J5SUge = Jsho psle oaSiinghy « olid Shole 5 Bl Sligdiog 3550 bl -5
Olrleledol (ledal (S pole olfadls ciutlagy 0aSails gt Jlel 5 (s3slsmadyl 09,5 ¢ Leils -6
Orl kel (lbal (S psle oKisls 213 pole 5 4355 0uSiils danel> adis 095 5 e cond wlided S bl -7

Ol el eolpes (S pole oKy rundgilin 5 838 2l pole 0aSimghs wulid Slidos 58 0 wliv | Jgtane 0diungi -8

azadbakht@hlth.mui.ac.ir | Sg,:8! oy

95/3/28 : s 0,6 94/11/15 sl yo 0,6
° .

®

el o (ke Slge a5 Canl 5 y90 0 3 4 3a (g 5lwdigs 1y Lol ool (Linear Programming) LP Las (o3 asl, 1S g 4l
a3l golad oS el (5925 @ (530S O ilem sTp (213 oaey o (b pslaie 4 LP (2l aslllae nl 5l Bum 9

B e Plas a4 5.5 138 a3 g 09l

5l owims 545 sl o 5 il ((lomools dasd hys5slz 5 (Srmtn;s8 Shpssle Jold) (oS 5 13 59 50 (B9 9 g0
P ats Sy odd Gro ange ol Gl 5 08 g0 (nl Gl el lade pSTas g Jlas s S s Shgte; slacsy Hetus
o g (65l S Gl el Cewd 4 ils Cgae laced b Gllae placed oS jiae laelKig 5l olde 2B 1S,
aaby 51 LP lzl glp s 8 R 53,8 u,uob ‘_,;[LS.:': oicq Q.il By b 39,505 Sl oS gedS s sl rn)'Y Sd g WLU

D98 el jlow 6lals 45 05,5 aculne (slaisT ool digy slacaed 5 o oslal Microsoft Excel

(5l 5 0,95 S3mm dogd (o, @iy «usS) (S 5mmtay8 oys5glz oaimd S sl (615 LP Lawgi oel Ced 4 olie (2B
0dds (s SIa 5 Jolao ppolie o (stejioams 5 Olmesl ((KBaxsS il by, ip «Ls) Glmesl dad hysslx
oS 3 o 9 28 ol (uEig (6l o] s 4y polie 9 00,8 el (655l e JBlas P lawgs ool Caws 4 polde Loy

Wy Soe Pilax 4 LP Lawgs 525108 (sl 00l B0 an 30 1091 00l (a2 10>

S oolatul saulS Lo (gl G813 slaodes pudas (gliwsly (0 LP 51 lss o 1 (G g dRaid

2le 63,400 il 4 3e (59lS (5 )lew (oS (53,40l 5 gl 319

Aodio ©
= (2) sin (554lS o (s )lem 4 Ve 01,31 %1819 a5 oz 5 Sl Dane | S s5lS slags Lo
WI3IL 1ol py LG el 5o Ll o NHANES s alllas ol (1) oo aelsz 5o 59581 595 0 5l 9T oo a5 iy o0
ol e 9 S o 0 o5 T3 5 (2) el alaie aalliae oS, (slasil o s 05 () ol s
L olysiea (3) 09 dS wign b 5k 4 j9em0 5 00, s oo oLt woads ol a5l 10 o590 (g9, 52 45 s


http://nsft.sbmu.ac.ir/article-1-2130-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-01-28 ]

O‘)‘S.o.m 9 u"“>9) > Soso /... u_la> d}i)mljﬁ )1 odlaiwl

(Linear Programming) LP _la> g5 ,a b, Lo Jos
a8 )5 1,8 colaiwl 050 plo apdss jo laml Juw ol ol oo
51 oolaiwl slgaig 1959 JLu o ,b opdgl sl (10) s
3 (11) 5o 5 e asalo mhas 5o bl 4035 sl o
Jocs ool eyl sl Uy LS 3y pae il 4 o
b9y o=l Sl eslaial Juds fren 4y 5 35 leds Sl (5L,
Gy gy asd; Lel i 959, (o5 JLiiul b
Sor—S 55 2h) S l 6T bl 4 (o s
eSS A dn A j0 g0l Slalllae (98T a8l
T (12-14) coul ous plosl ol Jow cnl b oS58
o g e ads sladeogs (b jshie 4 (laslllas s
ool LP 5l anle 23 512 5055 (gl 12l b5 5 40
ebob 6l LP 5l iz Slalllas 45 05,60 (15) ol ou
ot 5 (16) Y855 sl iis loaog
g sn oolitul 35 (17) olie (slaggauga 3

Ol sl 0ol aogs o3 Glacusgazs 4 azgi b
2 Oble (nl $lp clie (2138 Glans) (b wsslS
@t lag syl 039 plulidins) sln ke Sl
Sl matrin Hlade sl 0l oSS 3l sodS Lo
IR e 39 0SS T el jle adiSesn I wial,
Fid g pemeliy a9 (399 plie hilo Wb
S5 o SInlie Conds b Bilhe (Jal 0 b acily
sboapm) ot sla il 5l (So odle 408 sl
Sl ol A58 (09 48 p0 & (950 (lilens sl 00 apogs
LP 5l soliiwl Sl gy ol boo )5 Jugnd sl 5l cons b
LiSely ol oo g9=l5 (hlom @i slagin ()b 5o
sl Hlyen b ans oo bo 4y |y ISl () LP aST,> caliily
@l 0 By a5 g 00 03,51 o (laydas
035 L a4 ol slhasy Sae Jilas s 5 ) 12
3l Bae el aslo S LP o, )15 5lacs play glasdlae
L slS ohlow o5y (2l slagie ()b aslllas
el (Soe ai 38 (1 S
Ligygoige o

Slg 53 Sl LP ploxl jolaie 4y (oahaiie aslllas ol )0
dard g sz 5 (Srmde)sh Sy 5 12) (S
iz g e Bras ol Gblie ST s oS (Gl

O LP o050 5 B 18l a5 4 sue O ygo 4 e

Ngy k90 GrSelr ilowm a5l (28 @5, o
Mo o8 olae w3, Ysons 3505 WS 1) (5 lo by
e 50 Codgae (5113 (CKD) (595 (o505 lo &
il aS sl oY g Sl pliy g ied s (B9
B (4 5) 052 pmsls gighlae el o 3131 () 5L 9,0
loimg Smal jl hlew ol (2ldg o) 350 ol
NG R CYPEge

&)ls 5l (o Of gl 00t B e g 1 Cad
25U anals ol 3 ae e e g g9 ,0 45 ol
YL cenl Glilo 1ae 6l m 0as B o a4l 100,105 o
ialS 4 e Wilgs o 138 Ceend ol iolidl as 1> cl
Sl e Gaizmad g 00l Slid § (S 0gue 8L 0
L3 5,90 ,0.(0) amo ol puid olo,gas o1, oldé
rgs Jl> )3 gl )9aS ;0 18 Cuodd L (gdae dlge Ly y0
@ Wl oo (59, 8L, oS wis e (LA D92 90 Lo )15
8 Ead Gl 8l sla gl il o psllacl & )50
Bl Arwgs (gl )5iS 50 i il gole wnlys (7) 5,8
e g odds adlol o> g S L o aS wleols L
15 A5l ySxe Bl I Caagd b el oy (sl
L o (LI C s A slageling 2l 0 JI>
(8 9) cel 132 (gly ooy G po 4t 3o

Do diyih 45 d9d ge pasuin ol )] Sledys L
Loo)ls (2t o)) SoleS (g JB SIS sl ons
Stz e S1ye 5o ouds &l 4085 Glaarogs wezg
Slladl crul o3Y Gy lails ax g5 gao50 )l 4 yieS
5 2t slagie Cuad giluange ln plobide); b
s ogd plosl Lo azog 4 azgi L bagie ()b
Sglane 395 dny |) (eiizee (123 5o 5l &S ke Jluas
Sod S b Jolaie (o138 ) Ko (b il os S
S b Jlis 4 Sliios @l 50.(10) wilpe Ses
o g adhie ;o 6l s o slalis Lol I3 )
G135 00,5 el 1 l,31 slasls Wilgt a5 wloagy
b 2l w5, SR s Al (e anpe (n eS
L Gldae aisld Llod jl roizmon 5 (o0 L5 5l il oo
L @t o)) ez 2k ol Sl 950 anale ails
9 (et B9 I g0 Wl oo Uas g (19051 B,
baJos am e ol Jo (sl raizee Jdo (ren &

o=l 5T 5 Bige sladigas 51 (S ilosl (g9, (2L,


http://nsft.sbmu.ac.ir/article-1-2130-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-01-28 ]

Sl e, G a5 Ceonl b (30 slge ()l5ae -4
A8 ml an 4z bisgd aeli (218 sseg nl g ol
oot a8 S 1 55 65lS Ghlen sln (2l sloouss
09 9 S5 i cpealy i Jold g (300 Slge
e amazg Lioa b aid 5 1 55 (65 lade i
etlor lidy Slalns Golal 2 lews 515 9,90 (5351
& (651 Sl 31 il o Tl (63,31 e o Conl ol
IS5 Gl 6l 00l (Byme polie JBlas 5l el cuws
ol 5 b ebods T sl eSS 5 (gl oaims
5o 4385 1l 50 (6, J55LS 1000 5Ls 050 (65,31 dlis
1000 jiStas> aS s0s )5 >lb lasss 4 ool Jow
A8l azgi b3, el (2132 oaey ol 5l (6 HUSoLS
o (5l an Die ol 8 (6l 5L 0550 (6551 Oliee
Aibioe o )5 PSS 2 Slil 4 s 5L 35 (galS
L 55 o o 5o 00 (pels (5,551 1000 (5)
g salss o 55Ls 28/57 5

Solom &M 93 S0 50 g n 4 5l s S
Sl i 035 25 S Sl 4 5 OB il (6505 e
22186 1y (28 ot 2l e 4 5 4z 0 .(5)
Gl oY S 5 Ghe anlllas oyl 4o 1 59y salss o5
5 o ¢ piasd e WIS puels g 0,5 22186 STas
N oaeg oyl baasg Cal 8 a8 Ul 5 50 ansliy
Sl 00 485 S 15 )5 (Ggke 5 (Bione 4 4 39 (el
A5 (2 Heban o)l (S @l plroses nlo
oS 2lice saeg opl Lawgs Jlew 35 %30 a5 0 ais 5
2w 9 el hd Slome (e aSLl 4 axgi Luos S
A G5l (eie Golem 4 M 98 Sy o (8L,
Sl s e el 5, 5 5 oL 3000 5 2400 1000
prS oo 120 s 05 (Lo 300 (o)l piSlam oS 5
5L e 255 (e 900 5 sl
@ by sla ol 5 a5z 4l (osls Julo g 4 jaxd
Slg—o e 58 .0l plxil Microsoft Excel® ,l58l 6 5 L LP
5o orl 3l ey sl 2STas g PBlas jlade 5 oaims fSCis
Slo B aap odlc 4wl oswl d Jgoo o lie
S5 1 Jgaz ;o LP Jow (sl sais i ,a5 (cOnstraints)

sloads

dalllas ool 50095 o 485 (cOnstraint) od slael ¢y

hSis sl 5 SO e lacie Bloas g giSTa>-1
TR WA R (U I SRRV RN SO PR VL S P IN EPR SR
0,8 A e ol g, las oS 5 slalié saas
Sy 58l e gl oS 65l g Sl polie e
5438, IS 4 olié 15 elaS e e 0o, 50 L
3l sl a) 30 (oS 5 hid ags Jeadl s
6‘)_' éﬁu; ‘n; 100 aS el o0 )So J.QJ.H)BMJ
Sacie Pl Lowsl ol o3V Lai s )50 glie b
e 055 190 (T i 2S1a> 5 0,550 (S5 ez S
50 51 Jslas Jlacie ol (- Son lacisgS 5,90 0 (00,5
o 0 S 3 Josdlygiws j0 oalds S8 Jade ws o
J=B 5005 Yo Jlms (Shgim) slogie jo clisS lais
b0y 553 Sai e bl sad g5alS ollans (sl ool
A dalga 158l e 5o )lg balde s Jasdl)gws ;o

oS 5 slas saims LSCas lial 51 Sy e cwd -2
e BT S e Jla) (55 jstaie (o
Cyas biwed b Bllhe olacwed a5 jias glaslliy,
ez Laslo bz b o)Kee 5l a5 90 0wl s a4 as)ls
S35 3 038 )3 Slataed Slue S 5 oualive 5 ol535,8
...\_30)5] Cwd |) )Lu S)90 G)L\.C 0‘5.0 QL) U’“"))‘ daYIls
)‘ il S99 Lﬁoli..uj)ﬁ O u.o.ﬁ J)'L»D‘ as 66)‘5.9 5o
5 Sys Ao yd 551 s 0 o0litid laeard eSileo
s olzmesls 03 5l oo )s 15 (Jle jsboay 00,8 arulone
sl 5 LS o s 1w ol e STy5
e Gy ddie ol 5 UL, 150 sy JU, 1000 ol
£ 850 Ol¥se Jb, 1000 L azmes o 5 ons Shs>
22,5 i (S olmesl

25l matnie Jlaie 10 Coal b (gdse Slge e -3
e jslate (oS 5 Gl snas LSS lial 5l Sy
S 23S 100 50 atig s 5 6351 s ponly ¢ hand
S8 e sl eolaiwl b ooS 5 (s1ae onims LSS sl
w5 100 Jlie jgbas .owl cews 4 Nutritionist 1V
75 gy f)j 28 (S5 g LS olS 205 shyls Aoy
b o5 oo 211 5 oaly 05 (oo 34D (o 05 (oo


http://nsft.sbmu.ac.ir/article-1-2130-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-01-28 ]

O])‘S.o.m 9 u"“>9) > domo [, u_la> d}i)mljﬁ )1 odlaiwl

il 51 S o (sl 51580 53 4 oy (yme fiSTam 5 JBla 5 oy G 50 95790 ylaio ol jan 4y onind LS5 (T2l ] Jgu

S G055 sl

Obmesl aad )55 sl

ke iSTas ke Jlas ep S50 jlake 0 olié ool gy laie gSTas e JBlas oo o8 ke gl eole gy
(o) (e5) (o) gy oo e e ) (e (¢9) sy Cmn S

150 10 100 s CusS 150 10 100 A i oS

225 75 150 o 225 75 150 o

30 10 20 ale s, 30 10 20 ale s,

37/ 125 25 Ly 37/ 125 25 o)

195 65 130 s (s 120 40 80 S

120 40 80 S 120 40 80 O

225 75 150 sl

9 30 60 IS

Sy o Sy dgzge faie | 2aS 00,050
R PO s 2

sy o Sy Sgzge jlade jl iy 00,050
Sl 48,5 L35 0 gorll 5 Sa lraggol ®

K o & [x o en @ ns K - . e « . 4
sl Vbl gy slogie csS jlada |y ol oo a8 3 a3 (0 Slygta) oy S5 50 8590 e 2oy 5O I e cngS gl JBlas laie

@ ooy praly 5 s ied (g 55 lade

sael 3 Jgoz ;0 Joe ;0 0dds pnd polie g ool )b
Soyg od> 6l LP 5loaal cws 4 (65,50 oyl .l
Slaie ogdle ay.09: Johe (6l 00l (et 9> b Billae (S5
1y LP Lawgi ool (asuie menilly 5 pooas had (nSg 0
L0 oo sl iSTas 5l 1 oeS” ol saeq ()]
Soyg o (gl ea el Cwd 4 a e LP l eolai il
oS 160 (ylorosly and (oy55 sl (sl 5 W67 (5mmaa 8

b Slygiwy g9

basl e

plaS ya (sl ool Caws 4y polie LP 5JLT (gly 51 o
Aol s 4y oS 5 slalde jo oolaul 5,90 olde D
ol Glomesl desd (593 sl sl LP Joe (2 Jsaz)
5 Olomesl (K pazsS Gl ad (8, @ EBsS
Go3gme ;0 (Sod 45 3,5 (ad IS 4 | (e jc
e Bl 18 aa s akia STas 5 JBlas oo
Doy oz olie DU 6l LP 5l eow] cuws 4 polie
5 b5 S ) (ot g «SebsS) (Simiaod
g o0 (asedie JBlax | iy mSlas I a8 5(Gle

g oad bl 053 oled a5 slaigS 4 o3¢ sasy S (>yb jskaie 4 Linear programming ool , Jow lawgs ool pns polie .2 Jouz
ol Jodis (Sae JBla oy 138 (gl 00ds B0 4ty 30

S G055 sl

Obresl aad N,55 sl

(+55) com o 5o yloie oo S 2l ools g3

(P)f) ENSTRS VSRRV

Yo S o i esle g

3812 g
225 Ty
30 59
3214 (N
195 )8 S
120 i

4517 oS
225 &
30 09
12/5 aJ
40 e
40 SjpaxsS
75 olmesly
30 ENS O



http://nsft.sbmu.ac.ir/article-1-2130-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-01-28 ]

&l Linear programming (sl,>! 51 ool caws 4 polie § (astie gdie dlge g (5550 3,90 48 58l o5 5l oy iy a5 sloud .3 Jouo
SoelS e S)lowm M 38 sl 4 Az g b 3 oaey S (2L

(5 ) el (5 ko) s (p5 ko) S (65) o559 (s )55L5) 551
720 > 900 > 300> 22/86> 1000 > 13 ol
709 54 300 22186 790 i g ol
720 77 260 22 739 el dosd i g5 sl

oolatwl Colild 4 55 llie ol ;o g 09 ool oolanwl lS5sS
s LP 5logdle 4.0, o)Ll (55lS” Lo o 1 5
alip a5 (il W oS ,a olié glaosey ()b )0
5o LP sleolaiwl i oges eolaiwl cxlo LSS a4y 13 &5 593
2tz Bl pe2ad o a e Wl e IS L0 )l
g Al 30

3 oS il e s g D8 Ll glls ol adllas
AL gl 00 e b2l g b JBlos chess Ll
ali el aslllae ) o oS 5 (e oatms LSas ol
JoslB 5,8 aan (glymy 00 Cppnd gl Tam 5 Lo J3las
amogi 93,5 oo 3l o3 aBlS &yl cpl aS anls b pdy
Sllai gaioll i L iSTas g b JBlas feeed 5 S oo
00l pugoxd oldd ) 51 0,8 Cund U ogd Bl 55 e
0,5 o,lal ol as ool aS 6,50 cand ahali 00,5 i
oo el Jaw oS 1! s 4 LP Juw apals (Sl
Golie ay asls SLLS LP 5l ool Coss 4y domes 50
Ol s 45 398 00 a1l o5 sl Il o &S 2
b ay el iy o 00sS |l L5 a4y ShalS 55 0l
Szl s de Cudguze p adds sl Jo ol (n e S0
o 2l @5, IS a8 coul slaudss aasis lawgs LP
Jsine 53lmaingy jshaie 4 S 5 03903 ik 1) 55ulS
olos g0 oolawl LP 5l laass 3o

S 595 4 Skl ol adllae g8 Al etee
bl T Lol e LP Joce ,5 su o)y slaceasd
A5 SELP Jos gomsl )5 o Lacead b &l pois
) =9, a5 ol (nl pol> addllas (goay Zuje 09 winlys
&l @t w2y b A ol e 4T 09,5 (Byme

a-sls O‘JJ‘ LS‘)-’ Jl:>u...c)o5 oo5,o.; S5 =\.n.bu ua..w

WL T

90 oo JSis glial 1Sy lade addllae pl yo
aige e a e aS sel Cans 4 gla3eS 4 S 5 slae
P9 rhe Go=lS jlan glandss Glajls Koo (g 5l g 0ads
S aS ol s pols adlas glaansl ail ouls B,k
$lnpsy ok sl sl B Lzl sloay S
wl LP )‘ ool L U”)“'ef L> 65..15 U‘)L‘“" LS'L“;
Sl LP 5l o1 o as el glaalllae cpdgl Gbios oyl
os)l_c a4 9 00y o\)lﬁ...w‘ 69..15 u‘)Lo.u @‘..\.C p_v)) f‘).lo
LP Ly Syl olie soo G aS ol 5, opdsl o)
gl >k

Oladllas plw b asllas opl sloaisl anslio 5,90 5o
Vool (115,15 552 dnslie el s 55 4 a5 S Wil
‘) L;t‘..\_c od—=<g kS_) oD J..iw.: 0‘5.0 & u&v )‘..\.M LP
oo 4y 4y SolS olie sl 45 08 o e
A0 Jace sl e a5 cuwl s g (Constraints)
LS55 3,50 50 Baes die) (nl ,o L3 Oladllas .0 1.5 o
J_'lB 65_..15 JL....J’)).I )Lo...) l_> UT 6LD=L.3L' aS ol 09y
ailio ;o slolic gl 5 LP Sldlas (2. cons anslie
ol asllas Jlis jsbay 09d oo plonl Alflos & a0 4
A_AJ JJ)9_>5.L‘>) Sl 00 ‘_¢‘>|).'a g_r")"‘ LSLQL.\.C 6‘;;
500l Al Bd8 s ead plol Sladllae b g Lis sle g
S 5 5 oS esS (sl sl (14) Lyl o (slasllan
kslol_u L)‘)_" 5o aS oo oola_wl )§:> g9 e ‘).yiv“'_)):)
oo 4S5 el 3 ldllas ol Glanslae o 130l
RPN

g 08w 0, S oylil las wb as SIS 5 S
i slm s g, ol il s LP 51 solitl cobils


http://nsft.sbmu.ac.ir/article-1-2130-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-01-28 ]

O‘)‘S.o.m 9 u"“>9) > domo [, u_la> d}i)mlj).g )1 odlaiwl

sl Sldlas jo a5 cl o3V .l aje oo i b (ggulS
Ohlost 5y 2 LP dawgi oud (b 138 sl Sl &
sl a8 )5 )18 Colem 0590 Hledol (S psle oKl
ol SMigions 35 o e il 3] i 5l asllas

MLGA 394192 o)Lo...':'.v L LS’L“;

e References

1. Patzer RE, McClellan WM. Influence of race,
ethnicity and socioeconomic status on kidney
disease. Nat Rev Nephrol 2012; 8(9):533-41.

2. Hosseinpanah F, Kasraei F, Nassiri AA, Azizi F.
High prevalence of chronic kidney disease in Iran:
a large population-based study. BMC Public Health
2009; 9:44.

3. Akbarzadeh Pasha A, Sorkhi H, Razzaghi E, Oliaei
F, Gholizadeh Pasha A, Alizadeh-Navaei R et al .
Outcome of 200 kidney transplantation in Kidney
Transplant Center of ShahidBeheshti Hospital in
Babol (Iran). JBUMS. 2012; 14 (2) :82-88.

4. Kidney Disease Outcomes Quality Initiative.
KDOQI Clinical Practice Guidelines and Clinical
Practice Recommendations for Diabetes and
Chronic Kidney Disease. Am J Kidney Dis 2007;
49:512-154.

5. Wilkens K, Juneja V, Shanaman E: Medical
nutrition therapy for renal disorders. In: Mahan L,
Scott-Stump S, Raymond J. Krause's food and
nutrition care process. 13nd. St.  Louis:
Elsevier/Saunders; 2012.p.811-12.

6. Martin-Prevel Y, Becquey E, Tapsoba S, Castan F,
Coulibaly D, Fortin S, et al. The 2008 food price
crisis negatively affected household food security
and dietary diversity in urban Burkina Faso. J Nutr
2012;142(9):1748-55.

7. lannotti LL, Robles M, Pachon H, Chiarella C.
Food prices and poverty negatively affect
micronutrient intakes in Guatemala. J Nutr 2012;
142(8):1568-76.

a4 CJ‘B )\) ..\_vl.o..v‘;m .)L?u‘ o\)lﬁ...w‘ £ guwt V\...rﬁ}n u..})l.»o
St b bl o b Hle slaydss lajls el Lo
Jd=do an oMo 0Bl ol 8l 00 1 5 s 58l e 5 (sl
LP Joe 5l oolaiwl sgus a5 jol8 35 ale SleMbl ilas
g sasle 213 w3 (b ln
wloa 5 5l SOLP ol aslllae gl bl 5

oo 2l slaps, b sl eolinal L Jlozs|

8. Townsend MS, Aaron GJ, Monsivais P, Keim NL,

Drewnowski A. Less-energy-dense diets of low-
income women in California are associated with
higher energy-adjusted diet costs. The Am J Clin
Nutr 2009; 89(4):1220-6.

9. Dammann KW, Smith C. Factors affecting low-
income women's food choices and the perceived
impact of dietary intake and socioeconomic status
on their health and weight. J Nutr Educ Behav
2009; 41(4):242-53.

10. Smith VE. Linear programming models for the
determination of palatable human diets. J Farm
Econ 1959; 31:272-83.

11. Colavita C, D’Orsi R. Linear programming and
pediatric dietetics.Br J Nutr 1990;64:307-17.

12. Soden PM, Fletcher LR. Modifying diets to satisfy
nutritionalrequirements using linear programming.
Br J Nutr 1992;68:565—-72.

13. Gedrich K, Hensel A, Binder I, Karg G. How
optimal are computer calculated optimal diets? Eur
J ClinNutr 1999;53:309-18.

14. Briend A, Darmon N, Ferguson E, Erhardt JG.
Linear programming: a mathematical tool for
analyzing and optimizing children's diets during the
complementary feeding period. J
PediatrGastroenterolNutr 2003; 36(1):12-22.

15. Hlaing LM, Fahmida U, Htet MK, Utomo B,
Firmansyah A, Ferguson EL. Local food-based
complementary feeding recommendations
developed by the linear programming approach to
improve the intake of problem nutrients among 12-


http://nsft.sbmu.ac.ir/article-1-2130-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-01-28 ]

16.

23-month-old Myanmar children. Br J Nutr 2015;
23:1-11.

Okubo H, Sasaki S, Murakami K, Yokoyama T,
Hirota N, Notsu A, et al. Designing optimal food
intake patterns to achieve nutritional goals for
Japanese adults through the use of linear
programming optimization models.Nutr J 2015;
14:57.

17.

18.

Ryan KN, Adams KP, Vosti SA, Ordiz MI, Cimo
ED, Manary MJ.A comprehensive linear
programming tool to optimize formulations of
ready-to-use therapeutic foods: an application to
Ethiopia. Am J ClinNutr 2014; 100:1551-8.

Ghaffarpour M, Houshiar-rad A, Kianfar H. The
manual for household measures, cooking yield
factors and edible portion of foods. Tehran: Nashr
Oloume Keshavarzi. 1992.


http://nsft.sbmu.ac.ir/article-1-2130-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-01-28 ]

Iranian Journal of Nutrition Sciences & Food Technology 8
Vol. 11, No. 4, Winter 2017

Using Linear Programming to Design a Diet for Patients with Renal Diseases: A Case
Study on Two Iranian Mixed Dishes

Rouhani MH*, Mortazavi Najabadi M?, Esmaillzadeh A***°, Feizi A°, Azadbakht L™® "2

1- PhD, Food Security Research Center and Department of Community Nutrition, School of Nutrition and Food Science, Isfahan
University of Medical Sciences, Isfahan, Iran

2 - Associate Prof, Kidney Diseases Research Center and Division of Nephrology, Department of Internal Medicine, Isfahan University
of Medical Sciences, Isfahan, Iran

3- Prof, Department of Community Nutrition, School of Nutritional Sciences and Dietetics, Tehran University of Medical Sciences,
Tehran, Iran

4- Prof, Endocrinology and Metabolism Research Center, Endocrinology and Metabolism Clinical Sciences Institute, Tehran
University of Medical Sciences, Tehran, Iran

5- Professor, Obesity and Eating Habits Research Center, Endocrinology and Metabolism Molecular -Cellular Sciences Institute,
Tehran University of Medical Sciences, Tehran, Iran

6- Associate Prof, Department of Epidemiology and Biostatistics, Isfahan University of Medical Sciences, Isfahan, Iran

7- Prof, Food Security Research Center and Department of Community Nutrition, School of Nutrition and Food Science, Isfahan
University of Medical Sciences, Isfahan, Iran

8- *Corresponding author: Prof, Diabetes Research Center, Endocrinology and Metabolism Clinical Sciences Institute, Tehran
University of Medical Sciences, Tehran, Iran. E-mail: azadbakht@hlth.mui.ac.ir

Received 4 Feb, 2016 Accepted 17 Jun, 2016

Background and Objectives: Linear programming (LP) is an easy way to optimize diet cost in which
nutritional requirements are also met. Although LP was used for children, it has not been run to design a diet
for patients with renal diseases. The aim of this study was to design a cost-optimized meal by LP for patients
with kidney disease in which essential nutritional requirements are met.

Materials and Methods: For this cross-sectional study, two combinatorial meals were considered, and their
ingredients were chosen from the restaurant recipes. Minimum and maximum amounts for each ingredient
were determined. The price of ingredients was gathered from authentic stores selling foods with approved
price. The requirements for energy, protein, sodium, potassium and phosphorus expected to meet by this
meal were also determined. The LP was run by Microsoft Excel. Optimized cost was calculated in while
essential nutritional requirements were also met.

Results: The amounts determined by LP were between the min and max, and all needs were met by the
designed meals. Diet cost was also optimized.

Conclusion: LP could be used to design low-cost meals for patients with kidney disease.

Keywords: Linear programming, Kidney disease, Food price, Food programming
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