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Abstract

This study aimed to investigate the effects of transcranial direct current stimulation (tDCS) and packaging
transparency on decision-making time and purchase intention for food products, considering product type
(healthy vs. unhealthy). This research employed a between-subjects experimental design and randomly allocated
63 students to four groups (control, sham, Fz, FPz). Stimulation was applied at 2 mA for 10 minutes over Fz or
FPz regions according to the international 10-20 EEG system. Images of two products (chips as an unhealthy
product and peanuts as a healthy product) in both transparent and non-transparent packaging were presented in
pairs. Total reaction time (sum of time for two choices), purchase intention, and transparent packaging
preference were measured. Findings revealed that active tDCS significantly increased decision-making time
compared to the control group, while sham stimulation had no significant effect. Furthermore, choosing
transparent packaging was associated with higher purchase intention, and this relationship remained stable after
controlling for self-selection bias (using analysis of covariance), but was not influenced by tDCS stimulation.
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The main effect of product type was also significant (n?>p = 0.24); preference for transparent packaging was
significantly greater for healthy products compared to unhealthy ones, and this pattern was uniformly observed
across all groups. Results indicate that although tDCS increases decision-making processing time, it has a direct
but limited impact on purchase intention. In contrast, packaging transparency and product healthiness play a
more determining role in predicting consumer purchase intention.

Keywords: Transcranial Direct Current Stimulation, Transparent Packaging, Purchase Decision-Making Time,
Purchase Intention.

Introduction

Packaging has evolved beyond its traditional protective function to become a strategic marketing and
communication tool that substantially influences consumer decision-making at the point of purchase.
Transparent packaging, in particular, has received increasing attention because it allows consumers to directly
inspect product contents, thereby enhancing perceptions of quality, freshness, authenticity, and purchase
intention. Despite growing evidence regarding its positive effects on consumer attitudes and purchasing
behavior, previous research has primarily relied on self-reported measures and has paid limited attention to
objective behavioral indicators, such as decision time. Decision time represents an objective measure of
cognitive effort and information processing during choice and provides a deeper understanding of consumer
decision-making than subjective evaluations alone (Ratcliff & McKoon, 2008).

Furthermore, although neuroimaging studies have identified several brain regions involved in value-based
decision-making, they have been unable to establish causal relationships. Transcranial Direct Current
Stimulation (tDCS), a non-invasive brain stimulation technique, enables researchers to investigate the causal
contribution of specific cortical regions by temporarily modulating neural excitability (Nitsche & Paulus, 2000).
Accordingly, this study examined whether stimulation of two prefrontal regions (FpZ and Fz) influences
consumers' decision time, transparent packaging preference, and purchase intention when selecting transparent
versus opaque packaging for healthy (peanuts) and unhealthy (potato chips) food products.

Materials and Methods

This applied study employed a laboratory-based experimental design with a mixed factorial structure
incorporating both between-subject and within-subject factors. Data were collected during February 2025 at the
Neuromarketing Laboratory of the University of Zanjan. The between-subject factor was the type of brain
stimulation, including four experimental conditions: (1) control (no stimulation), (2) sham stimulation, (3) active
stimulation of the frontal midline region (Fz), and (4) active stimulation of the frontopolar region (FpZ). The
within-subject factor was product type, consisting of one healthy food product (peanuts) and one unhealthy food
product (potato chips).

Initially, 72 undergraduate students volunteered to participate in the study. Participants who met the inclusion
criteria, including normal or corrected-to-normal vision, regular consumption of packaged food products, and no
medical contraindications for transcranial direct current stimulation (tDCS), were randomly assigned to the four
experimental groups using balanced block randomization. After screening for incomplete responses and outliers
in reaction-time data, the final sample consisted of 63 participants.

Brain stimulation was administered using a battery-powered constant-current tDCS device. Following
established safety and stimulation protocols, a direct current of 2 mA was applied for 10 minutes through
saline-soaked sponge electrodes (35 cm?) positioned according to the international 10-20 EEG system
(Nitsche & Paulus, 2000). In the sham condition, the current was gradually increased and decreased during
the initial seconds before being discontinued, thereby producing the sensation of stimulation while
controlling for placebo effects.

Immediately after stimulation, participants completed a computerized choice task. They were sequentially
presented with paired images of transparent and opaque packages for each product in a counterbalanced order.
The packaging designs were identical in all respects except transparency, and no brand names or logos were
displayed to eliminate brand-related bias. Participants selected their preferred package for each product, while
the system automatically recorded the total decision time from the presentation of the first stimulus until
completion of the final choice.
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Following the experimental task, participants completed a questionnaire measuring transparent packaging
preference and purchase intention using five-point Likert scales adapted from previous packaging research. To
enhance internal validity, the study controlled for placebo effects through sham stimulation, minimized
individual differences by random assignment, standardized the stimulation protocol and laboratory environment,
counterbalanced stimulus presentation, and used anonymous product designs. Ethical approval was obtained
from the Ethics Committee of the University of Zanjan (IR.ZNU.REC.1403.025), and written informed consent
was obtained from all participants before data collection.

Research Findings

Data from 63 participants were included in the final analyses after outlier removal. Descriptive statistics
indicated that the four experimental groups were comparable in terms of age and gender distribution, and all
assumptions required for parametric analyses were satisfied.

To address the first objective, a one-way ANOVA examined the effect of transcranial Direct Current
Stimulation (tDCS) on decision time. The results revealed a significant main effect of stimulation condition on
reaction time (Fgsq) = 5.77, p = 0.002, partial n?> = 0.23), indicating a relatively large effect size. Bonferroni post
hoc comparisons showed that participants in both active stimulation groups (FpZ and Fz) exhibited significantly
longer reaction times than those in the control group (FpZ vs. Control: p = 0.002; Fz vs. Control: p = 0.016),
whereas the sham stimulation group did not differ significantly from any of the other groups. No significant
difference was observed between the two active stimulation conditions.

The second objective investigated the effects of stimulation condition and selected packaging type on
purchase intention while controlling for differences in transparent packaging preference. The overall ANCOVA
model was significant (F = 4.98, p < 0.001) and explained 43.5% of the variance in purchase intention (Adjusted
R2 = 0.435). Packaging choice exerted a strong main effect (F = 22.58, p < 0.001, partial > = 0.475), whereas
neither stimulation condition (F = 0.84, p = 0.476, partial n? = .048) nor the interaction between stimulation
condition and packaging choice (F = 0.70, p = 0.647, partial > = 0.078) reached statistical significance.
Participants who selected transparent packaging for both products reported significantly higher purchase
intention than those who selected opaque packaging for both products, while those selecting one transparent and
one opaque package also demonstrated greater purchase intention than participants consistently choosing opaque
packages. No significant difference was observed between the "both transparent” and "one transparent—one
opaque™ groups.

To examine the third objective, a mixed-design repeated-measures ANOVA assessed whether the effect of
product type on transparent packaging preference was moderated by tDCS. A significant main effect of product
type was found (Fs9) = 31.14, p < 0.001, partial n* = 0.345), indicating that transparent packaging was
preferred significantly more for the healthy product (peanuts) than for the unhealthy product (potato chips).
However, neither the main effect of stimulation condition (F = 1.10, p = 0.359, partial n?> = 0.054) nor the
interaction between product type and stimulation (F = 0.40, p = 0.757, partial n> = 0.020) was statistically
significant. The preference for transparent packaging remained consistently higher for the healthy product
across all experimental groups.

Overall, the findings indicate that prefrontal brain stimulation significantly altered the temporal dynamics of
consumer decision-making by increasing decision time, whereas transparent packaging remained the primary
determinant of purchase intention. Furthermore, transparent packaging was consistently more effective for
healthy food products than for unhealthy products, irrespective of the stimulation condition.

Discussion of Results and Conclusions

The findings provide new evidence regarding the cognitive and neural mechanisms through which packaging
transparency and non-invasive brain stimulation influence consumer decision-making. First, active transcranial
Direct Current Stimulation (tDCS) significantly increased decision time without altering purchase intention or
packaging preference. This finding suggests that prefrontal stimulation primarily affected the temporal dynamics
of information processing rather than the final valuation of alternatives. Such a pattern is consistent with
cognitive information-processing theories, which propose that longer reaction times reflect greater cognitive
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effort, enhanced evaluation of competing alternatives, and increased executive control rather than changes in the
final choice. It is also consistent with evidence indicating that prefrontal tDCS modulates executive functions
and decision-related processing without necessarily changing behavioral outcomes (Dedoncker et al., 2016).

Interestingly, no significant difference was observed between stimulation over the FpZ and Fz regions.
Although these cortical areas are associated with distinct cognitive functions, including metacognitive
evaluation, conflict monitoring, and executive control, the results suggest that, within the context of packaging
evaluation, they may operate as components of an integrated prefrontal control network. This functional
convergence implies that visually guided purchase decisions rely on coordinated executive processing rather than
on isolated regional activity.

Second, transparent packaging emerged as the strongest predictor of purchase intention regardless of
stimulation condition. This finding reinforces previous research demonstrating that transparent packaging
enhances perceived quality, freshness, and consumer trust by reducing information asymmetry and allowing
direct inspection of the product (Simmonds & Spence, 2017; Simmonds et al., 2018a). The persistence of this
effect after controlling for individual differences in packaging preference further supports the proposition that
packaging transparency functions as a powerful visual quality signal influencing purchase decisions.

Finally, consumers expressed significantly stronger preferences for transparent packaging when evaluating
the healthy product than the unhealthy product, while brain stimulation did not moderate this relationship. This
pattern supports perceived value theory (Zeithaml, 1988), suggesting that visual access to the product is
particularly valuable when consumers associate transparency with naturalness, freshness, and healthfulness.

Overall, this study demonstrates that packaging transparency and prefrontal brain stimulation influence
different components of consumer decision-making. Whereas transparent packaging directly increases purchase
intention, tDCS primarily affects the cognitive processing underlying decision formation. These findings
contribute to neuromarketing theory by distinguishing between cognitive processing time and purchase valuation
and offer practical implications for designing transparent packaging strategies, particularly for healthy food
products.
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Table 2. Descriptive Demographic Characteristics by Experimental Group
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Figure 2. Mean and Standard Error of Reaction Time (Seconds) by Experimental Group
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Figure 3. Estimated Marginal Means and Standard Error of Purchase Intention Across the Four Experimental
Groups by Selected Packaging Type




VFA 0 (5Y) u‘ll'-"l oyl e o)ugrh:j}\.i Ju (s u‘l’.)‘)l‘ Ol / Ve

bty (Son 5508 0505 5 (p=2 A¥A) 5.5
(P> 0 0) 315 Ol J s SR Sy

sl oL (8 Jsds) @jfo,).a)UTofﬂ@w
APp=+ FFO) Lol lsline J games § 55 ool 31 &
e oSSl S gl Sy (F=¥1IF =2 o)
SD=+ AV) W J samme g Sld (gl
s J s 51 iy (5 lslime s by (M=Yy5
05,5 dol Sl Jolin 3555 (M=) SD=+ A+)
(F =)0 =2 ¥ORQ app=+.+0F) 355 lskime iulesT
b salesT 09,8 X Jpama g 5 ol 1 coimpan 5
(F =+ XA =+ VOO aPp=+ .+ Y+) i lsbas

P s o 39031 F-F
2 (Pl ) Jamn g 55 30 2 o 2020 B
A DCS S o ShCos Blid sttt x5
2,8 o

bl byl o 5l edns b ol 0sa5T sl p
55 i s, Ko g E o1 LF XY
Jrle Ol (Il Jlia 5 ) o
&S i o 28) (nlajT o5, 8 5 n5 8050
A5 25 8 o Jle O gsa FZ 5 FPZ o Sl
20 48 3l 0L L o 5 i oy p b ah S
oSG 05031 empen (WY ) il 5135 2y S

A b1y Laes S s ilylesS sla s ile (0 s M

G2l 5 J e 53 (8153 S (Sl grr 5ty ki 161, S0 sl ol ol & st
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Table 7. Tests of Between-Subjects Effects: Dependent Variable — Transparent Packaging Preference

i (ol . )Si\?w Ql?)f EF lrgdome Egacme Oy e
Sololxe Sl Sl Pow
+ 404 <oy VYEEY | VALY \ VBAAYY KIRY
o0F X4 AL ).Y4 ¥ ¥ AV s ,5
04 A s

odalive ol 55 Oy goty iulo T glaoy 5 oles

(F JSK2) ws

(093 Sl :r)

Cadlw 48 s e 0L Laasl ¢ gmazzea )
Ay e 5 )3 (6,50 dS ehl A8 J guaes

33 55N el g 3403 e &S 4 e 3l




VY OSn 5 (o dal /5 S i Ole Ly (St Sblid 5 ADCS) (s D L (slanzesr | p S o 3T

.57

-

<

-«

-

(o) rJL.aU J s

(Uhe s sl ae) e biT 095 9 Jaame £95 e g Blad (SNt g 5 slrs O3l ol 5 ke F S
Figure 4. Mean and Standar Deviation of Preference for Transparent Packaging by Product Type and
Experimental Group

TUPNE PRI VPSS ORI 3D 035 PP T
iy Sl i b 5s a8 0 S0 O le
s e ST 0l Sl sl 6 S
s Al 4 S as e Ol 4
S s il p Glo sl WIS or el 8
8 e ls Olasl pple it | 2K U
(=2 S 5 Glodas 2 (FPZ) Sliw i
Camus ) s ,ls L;J_fvm..a sbay £ ol ey
Il s 1. Sabio et al., 2025¢t al., 2009
5 STy 0lsj 5
(S sl ng_:fv.;m.d g bs e Hli gladyl b

e LSl g e b

bl Wl g o tDCS 4™ Wlesls plis Slallas
Alen) 5 48 Jdwi 1) (655 el (513 -0l
S b 2l 2 25 53 il Slimn 4 e
SLedbl 5505 0 Olajde b Sl 53 el - Ses
Narmashiri & Akbari, 2025) 55 & Sas
3 S s 2Ll sla pass Kas sl
53 S35 5 dgeSS o (6,5 s S LIOT
J=S gUls ol 15 (o Sl iy

;Pw\gcww\,@;%ﬁjdﬁx&

S5 4 9 SN e (o -0
AU L s el uns addlas ol slaasly
Iy o g b (e S o 5 iy
O Sl oy A e a0l S s e
ADCS st ls 5 J gamms (6 s SLa S 505
G133 (6 St lals s s asolis
DLl 5 ol 0S5 s (6,8 sl 5 DAL
A2 e 5 Sl (U Gl s S
SIS 55l 555 i Lgtiad (s ol S s
&Qc.&.;fw&i_»fdj_:fﬁa_d&u&))
bl s s b o as glas )

AR o &1 o s

BBl pdi 9 S —0-)

S35 e Obo) 9 tDCS il 1S9l 4us 9
(39 5 o 48 sl DL Lol hag slawily
&S 03,5 5 U5 05,8 Ly alin ;5 tDCS
PR 6;—5;**@ Olej lsbas (2l 4 e SosL
Sl &S i o I3 b (6,8 el S
ST a5 9553 &5 .5,50 sloul (g lobline &gl
Sl FPZ 3FZ xily &S o 09 -8 53



\F 0 (77)@\:@ oyl e o)ugrhbj}u Ju (s u‘l’.)‘)l‘ Oladss / VY

L o8 aS'eS A FpZ 5 Fz G o g3 18 505
o3l oo o 3larl (oSS 4T i50s s 0l S s 4
odalin La0T w55l s e 4 5 ol 0l
.G Hill et al., 2016Fregni et al., 2005) &l olis
(Network Compensation) (54 Ol - ¢p s
S bl o i 163 Shae SVl
3o Glasb eSS a0 Ol e 5 (6 Callanl
SV Gy bl el S Gl oy 23
o= LDLPFC 5 ACC p o) (6 58 (65,5kes
L s dad e 15 leb ()l 155 5 FPZ
Hyafil et al., ) 18" i et 1 ) sbay 53
5l ases jo¢(; Wager & Smith, 20032009
dedsan ol San Sslie Al g3 &S oo Rl
sy ol 25 i 0 5 S rhe A0S O b
it 5S35 et e S lan 3
SIS 3l plaze il 93 655 o 45T gl
Col o pete  plie ()l sladely 4 (63 Shes
.G; Phillips, 2025Narmashiri & Akbari, 2025)
Sl o5l A B oyl o
L2013, 43 (Information Processing Theory)
ke (113 &) oty (55 o (5L
S 8 o 15 S5y ol o 555 0 S
e el ol 5 by F A lie (Dledbl Jleb
SSTly 0lay il 8l .(Bettman et al., 1998) .l
s lie ASle (3515 1 Joorl 0 48T s s SIS
G ple el el (g5 panlp L ey 8
TN E N PR P gRE e
s GLaSs oIS 5 b s A
o=l o3 4Ssl.(Minte et al., 2000) sl LS
odalin FpZ s FZ 1w Ole (g lobae Sopl&s O gyl

dg_i)si}?LA.::-l AU g3 o aS das e Ol (Ui

oloms Lo il 5l 1 0l il 3l 4 Ll 5 oo
«Jl>»IL «(Dedoncker et al., 2016) >335 ;>
LFPZ) Sliw i 38 jlaze b g3 S o0
:;)lbeZ)cL;o\lelﬁL&ejﬁ,:-ubs.a;)\f
3 sl @S 4 (L o i5 5 Lo, il
e Sl Sl 0 e (6,8 el Olaj Lt
313 &)l JoSe a5 aw Ol 5 0 4Bl oyl

fl.&-ga_:lﬁ'c,_él{): Lgajgh..c« &\va.acdj\
sls S8 Fz sFpZ ~1g cJJ;- cle.n).a Y
; Botvinick et al., 2004) 4G ,ls ¢ laze glii
¢SS L 4l 50 43 Ll ¢(Koechlin & Hyafil, 2007
sz_;r:a_ajd_ﬁbco%&u—éﬂm
55 o O (St oalie Lyl 3 5 5
s 1K S it Ol e Sl S
SRIB 5 Slabll Sy e gl Gl iy LSS
H’\J}Jﬁ‘ﬁib@)%ﬁ@.ﬁ&&&j‘}ﬁdb
L1580 53 dliams MulS Glaiis slis! sl
Miller & Cohen, ) LuS" oo &5 Lo (oDl ple!
(sl & > 55.(; Shackman et al., 20112001
Sl JS sl (San s opl 31K &S5 o
Golein CIl) lalin 3, S CIl Camwdss
RETY é}w (alblises g;'Jl"J'.’. 9 ab)je\

sla el o (Ceiling Effect) Caiw 51 ¢p 50
35500 (5 S el ST 3 )1 ez 1SS e
9 ol Cludiw g u‘o&:‘) J"A)}i U‘i‘ BE oalaiwl
s ) 731 OT 31,515 4T AL andls aadeie
=l 3! J:"u (J—<l-’ b S o L) S

Oyle 4 Coils dal s ST 0l (6 Keder



i /o\,&w,fy@wusﬁfwgu;ﬁégwgﬁ;m,dDCS)mzwoufgdtwlg&fa;\;

x5 s B e i M e e S S
S Jal, s yseisan o i sl Llsal
i 3 Loy 8 535 U551 el (6,8 panas
; Shackman et al., Pessoa, 2008) 4zl & bLsws
Ll g oo gl ol s STy 0l il581.(2011
bl gl WS S 5 o wsl 0T saasolis
5 = sl m i LS e (b 5 e
L oS ol dims o olaaistl SLeMb| s s
03 Sl by 88 A L3 ety slaasly
S o Sl Ll b 5 5 o)l Dy e
; Miller & Funahashi, 2017) s,is P PR
S peamai OLa 153 ! 2l «(Cohen, 2001
Sl slaas i L sl dadlas 53 el todalin
3t gad Szl o gde dal 5i 5 DL
Gl i el YLz tDCS _aily &K o
OB U OS5 ods el sl 5 ol ]
Loy 8 oLl s G5l lm it Ol o oo
DBl 3 ks 4 g3l i ol o el sl
Ot DB 35 ol Hsba Ll el e 0l
CadSS Sl 534S e e L FPZ S FZ AU oo
S G e Ly 5 (6,5 o g
15 ol o B 63,50 et dals syay
SIS Sl (i Ol i (155 ) a8 e
35 5 s 0,8 daay B b5l ) el
S o e Ol sy oS

Jld p SBlad Guding T 1p90 4o
IDCS b Joles g i & @

Jelie 53 Oolas) cuyana & &S sls olas @b‘
6305 Sl Bl L 5 4 bl lsbeas sba (Oolis &
SCEIL A S ol o enites 31 tDCS Ll

355 ol 55 (G ¢ 5 stDCS s ol

gawslie Gl Jolp0) Ja5ls 1 51 eS in ad> e
L 155 5y sl ol o 53 40 cyls i (bl
Slaasl psle 55 28 dalpb el Sl L6 10
1 o (Slin iy S8 S s e 0L Bl
IS el Sldes 53 (6o s (58 Sl Slig
Lol oyld, slageml Sy ke ey § b5l 5
=!G Phillips, 2025Funahashi, 2017) .x_;fu_»
3l S moml gk DMl ool 5o 5
33 i 5l S L ta Lalles L ulis
Ole s 5 5l Ll 5 e a0 T (5 2 880 o
Hyafil et al., ) usS 0,8 Sty oledbl jls o
L gladsle Sladllas . Wager & Smith, 20032009
g S o 4ST dlesls QL& DCS i esliul
3 68 s o) Slo bl 5 o iy g
Jlis (gl o tdns 1,5 SUCow 1y ol ol glas Shas
3 Sl IDCS U Gl iy 525 &l A5
Slasaai 3 2S5 0laj Sl 59l g StilsS J o8
Spd o Lol Sy 833y g gl ey
; Fregni et al., 2005; Hill Dedoncker et al., 2016)
4S el OT bl ialllan o 555 Ll (et al, 2016
S0 5 ST Ola) il 31 ol s e DL
33 3180 8 650 o5 5 G 35dms o5 (sl
SN s Ll o (FZ 5FPZ) iy i pleze dl
Bl sl b el 4l 5 50s s 5l golie
b 3 dS el 4 S il Ceal L
b S 0 4 56 Al (e SLL O
135 3 S s b K 5 AL ol (e
G 9 &8s Rl o (plde STl Slis
AL ails oS s e LI 1S
S i Gl 15 4 ool 5o

3 ls ST dble 5 ool gla gjls, Ole Jobe



VE (BY) by osleh cp s oslad cons 5L Il e 5 Il Sligiomi / Vo

sl J;‘L_:;.JJ—L;J__.?M 33 ST 0l
S5 el Gln (s el Sl ooy
Jold Leia oS Sl (sl 2 b 5 el 3505 513
ool el S og a Sl 33l
3 i Olsea J (o loa, sl (ol )LL)l
; Bagozzi et al., 1999) 555 o ;5 A8 slaa oo
Stslw 5 v js La e ol (Kotler, 2009
Sy 48 A e St e 5 s
OT Wl 5 el g5 4 tDCS wile ¢ pmae Skaoli S
Ly (53 ey i (g lsline 5 s Jsbas |
Cognitive—) bl _e— ol s lj,la b
Lo ol oS aas e Olis (Affective Theory
3,8 o5 IS8 (g Sl 5315 el b
a8 el s 5 L a1 S (oS 5 S
codan o Sl sl o e U Cote Slales| OT s
Ul s K Jalse i g0l seST sl i)
Cuslad S I, (ol 5L «(Bagozzi et al., 1999)
slazel ol a8 ysl a5l Al g e (S tskt
Lo 5 4 bl caons 3 5 das 2l 55l 15 oS’ ume
53 58 (e Wl 5 o5 o5 tDCS S & 5
bbb F e ol b bl e dble ol s
5t (B Gla b amd (pldas 28 (5 )l3kae
4S U o LS § S gonad s 0S5 e 5B
L aglin 5 oJ samen SLadilis 5 (6 o sLa S5
23 S (A (G355 I 8 a5 5 8
Liang et al., ) 4sS’ o Ll do 5 4 bles (5,8 S
.(; Simmonds et al., 201822023

RDCS 9 Jyame £g5 Jolbdh 1P gu dpo 9
Bl (Sdi g §

P smazma ¢ 55 aS sl OLis iagie slaasl

S, 85 6B Sl L g san il o
Ol iy Sla g5 5505 Sl pheed 0S5 e
2 4 bled Ll or (gl Sodlid &7 ilosls
e 1y slael 5 S5 kS STl 5 0sls 53l
) s8ly Jsvamme Ll g 0 liS (2 ez a7 Slo ) didey
55wl S etalie G3lid (goltpat g G b
gy Ladly el 5358 o a1yl 45T o Sledbl
el Sledbl S, Kaal [2als .l o tals sl
316t Lol O S s me sy s
gt sn o) 45 iysT s 4 J gramme s S5
P35 S0 kS Syl Al § e 3 g
Simmonds et al., )4 as il 1, edieST,l
Ol ge s Oolad (gdudius «o gyl ol 5 .(2018a
) oS 5 ez 45 S o fab s (5 s LIS
SLa S 55 ol dals Oy 35l o 530
L s Il e 3 533l s
L s ol (Liang et al., 2023) aol o il 53!
) I S O LIPS S PN B 1. 3 Y S I P -
a5 G il pls 3 OB S s e e i
(odseSTya CodS aderjl S SU S ol ge s 5
D8 e |y g e Dbl g iy slaa o (ad
! =l il 1) J e (ST 2501 5 s
ST 31 .(Zeithaml, 1988) Aus” o <slzs ol
R R S TR
il 0 5 e saS sl Sy galS Ul b uslg e
O Calg 0248 S fegnd ) dgame (03 55 )
Liang etal., ) 558 oo e ds 5 4 Joles 2l 580
.G Simmonds et al., 201822023
23 e ol pIDCS 0555 Jge ¢ Jlie 5o
oo 5l Glbiaer 5 aallle ) laasly

N o (g, e Ol g b 4 fleS 5 &



140 /o\,&w,fy@wusﬁfwgu;ﬁégwgﬁ;m,dDCS)mzwoufgdtwlg&fa;\;

OV game Gl ¢ Jolie j3 55d e e Bla s
5 7 S U (s S o sl
e Olos Cml (SKa D8 S 5 e (S ol 3
Coale |5 ¢SS S |y CaMw oS sl 35
Ul 6 S S 5 358 on Loy J gz (Sl
4;5;@211)54_;6!)31‘):5)!5\&14_,0@
RSP Y .(Simmonds & Spence, 2017)
(.J\_wls 3 ‘Jl_w DY gama o oddodaline oly s
Al Olad (gt e 5
Jymmms g5 Jalas 53 1DCS 0355 3 30 3153
oy (e S SR el 45T Ly 4 5 L
Slas gome 3B o (Gl T ) oS 5 e
S o S (Son 5 Slon (bt Jale )
Jeady gs )55 Slab 53 1,A8 Sl ks S 15 oS
b e 093 b b gl oS 45 S0l iz
—2s 151 gl sl Ll s tDCS o Jlo s
QLA)'):).\_MJJJJ.;;\J@JUM@LQ)
5 s 85 28 sla e bl (5 S sl 2S5
T 3 dsmeme 5l gl b ks e Sl
ol cla sl ¢S ASle (63,15 ol (gl st
5 5 45 st a5 P Sl lnn 5
23 bl S L5 oo 2B Skasl S e
b 31 .(Bagozzi et al.,, 1999) S slowl LaoT
oA saSTal 5l A B L ans b ol el o
Ul 53 OB S 5 eme A s Ol 457 (gt
S a3l G S U Jlpe e 5 sleiy
5 8 lras oo (6 e DLl U ieST ol
S 5 ol s el 3 e ]y cad sla i)
S b alie 53 olg e 5 (6,8 S8 el
(ool ol y (Zeithaml, 1988) 5,5

j@hgd‘}I}Mé‘fckjﬁdngww

o O gamms (gl OB WS o e 57 51455
(o) (ol DY e L s lie 53 (e jplal)
93 8030 BLAS Oladh (gl 4 (6 ey e S
L (lamaman| 3 S5 oo 3l g lsline 51 gmn ¢ olie
$tDCS (s Jfslins fals 5 (IDCS) s O
i e dalive J gueee &}5
3 At 3 )3 35 50 65 Sla b S !
S Gl 3 2)ls Ll 0l S s s L
Sl Ol ey (gt Clid s (gu e
AESS sl i, 48 5 o Wl s (§ g
Cdns o il 31 1y Jgames (S50 5 kS 4 slazel
Gy JoH13 3l g0 (g8 sboas Ll g on 0S5 e 115
; Simmonds & Spence, 2017) .S odalin |,
Ol gl Slls ((Simmonds et al., 2018b
St L s e 53 Sld Gl ytin &S Llosls
oo o bl 5 (S50 (S oSl el o
e Sl aame 48T (SLoj o pan edns o 1
5 Sosmaladln O saalie Ly 0l iS5 e
Simmonds et al., ) &l o3, 95 I 5 0550 Ak
OB IS O e Il Y pamma )y (2018
SLadLES 5 (6 LMl 4 (6 ey (2501 Y sons
Slaslas U OV pames ol 0 tdias o Cudlw
s Lo e M 25505 et (anb S
(Oolis e 3 b3l (S5 nl oins Sdalie
Ll e g das o LS 1 SLedbl g Kaals
oS pae 53 (6 it Ol 5 J S b
; Meyers-Levy & Maheswaran, 1991) .S™ sl |
«a> s «(Piqueras-Fiszman & Spence, 2015
(Il J e U agerl s oL 08 1S O e
JHB Olid (gt (6l (gt 3BEST sl 55 )

Sty by oo 5 4 § 5550 (] 4T g o0



VEO (BY) by o sles cp s slad coas 5L Sl e 5 oIl Sl /)09

Ob o b Glaezman] 3 ¢S5 2 457 o 55 el b &
@&uﬁw,;‘qu,sz@\};,gmm
OLe tDCS S o (s p Il ¢ bl uy =
Sl Oy el I3 (s lslinn 5 bt 1y (6 S e
odalin (FPZ 4 Fz) e..l_jadi_lfu" a>U 4o o S
L5 o omae Astls 8 Ans o OLE 4Bl ol 358
Sl g I 1 s Bl S g Ges
IS Sl cimiomet LS (o i 26 SBsl &S
o sl e G b l) gLl 5 (6,8 e
Lle L lskan 5 Il Oloeas &y = 4
e o &l glS

At Clid 16y adlis e &5 ol
WSy (s oS 5 e o 5y S oS Lot
Celid s 3 sl e J,u8 5l e
ﬁ‘.b)‘b%ﬁ@&wﬁdj‘bt&»)wj;t
(Kirmani & Rao, 2000) ascde 4 L i asl
OB AS (o me 45 das oo Ol 5 U5 o ol
5 S 51 IS Ol ssan 1) Ol i a
S e oS A 5 eiarsleze

&ﬂldgwéudywkwccja
Ao bl ey il ol 550s 5 by Cudl s sas
ol s s 1 (s 5 o s les) ol oL
G slaail o S W e 0L (o 20 S8
o L;)_:?W 2l L;)l.:\fuij)\»)u;;»)'l:ﬁ
Srlewe glim pe Sl lyls w\u_iu
Lyd e Salize 5 sbatDCS sbesw 5 il

Cob s Sl e Ls.sj_{Lu— L;i-?)\':gi ¢p
Fz <>t 55 é@f&ﬁ)bw;‘;}u}:}g:u\wﬁ-

Sl p U ks ) FPZ 5 (ool il b Las )

GC._M'LAQT ;u\_&éf‘).)‘ g);'))‘ ).\Ls_.:.\}uo}j_:g’.:’b
Lﬂi\o.a\_..fdj_.mc?‘)_}'g;_i}ﬁ):wu&_b
A3 onl 3 ¢ Kata 55 bas tDCS Ll ¢S

Sy M\fu )‘u\fj‘ LSJL“”[".'.'“"’GJ g'\'f.’-ﬁi

Sy —0-F
tDCS bl ¢S o5 S 5l OLis ol dalllas
Al oS o pan (68 el Ol il oo
ol a8 a0 lg Ol &SST s cas
oo dalys 5 SLeMbl 5ls 1 slaay o Ly sl
GBI A bl golslms sk g
S i odalive e ol o tDCS 51 Ll sl
SR NEE I NEY i U NEPS [
sible— o ld OS5l 5 (6 may Oledb| e
N s 6l OB AS o pme ol p0g 5 o
S5t e S (ol OV e L s lie s WL
el S sl Oy Colid (gl et ws (6l —
Ll 53 LT S 5 Jsame 15 sla S35
ST Ll S o i o |y 0da STl
(s ld Gla e Sl Ol (giiaas 45 US
© bl s S Ll o e e 5 (Sl
45345 IDCS 45’ S s s co ) &

! éﬁfwou;, Sl 5513 Ol o
S 5 om0

Slaslele slafoy oS 5 L ol hasiy
) st A oS s b, 5 (IDCS) ol
s (68 el (e 3l
05 9a0) Oolih (gt bl &7 sl oL aasly

o bled oS i p S8 (Jsamee 93 8 sl



(R /o\,&w,fy@wusﬁfwgu;ﬁégwgﬁ;m,dDCS)mzwoufgdtwyi{ifaj;‘u

SOBUSES i by e glacys gl Y

S ldae Jiasis 4 e 1655 sla e 05,55 J =87
A4S 5 5 e SIS ki) ke OL szl
(P Ron olom (63l Cond s 5 DD
A OIS e e S 5L Log ) Ll
Al e 48T (ol (635 sla el 20
Wl SU (68 et 51DCS S ot 4 el
lakemsd (65555 Jod S (gl pie (ks J 287
O s o St 505l o (el e dible)
63, sl sl i3T5l i 05 S L opls
)—é}ig—ifﬁ“—fdxi—;@\uwﬁb)} BE

tDCS )‘ sz:'.u\ﬁ“;‘ BE) LS“* > Ls‘ AC))‘ X

.; Fregni et al., 2005Dedoncker et al., 2016)
ST S 5 6 oS o3l L il o T sl 2y,
5T ol s i o 285 da e ol

Do 5 S5 by e glac s g ¥
3 &S g Olaj b Sl ragiy 1, Shae
S o3l el y (sl e Ol |5 b 5 4 bles
053 ilate Ol jn) Ll S5 48’ U5 5 S
5 (el Sl 5 L 0T Salan Ly sl
Lo Olgea) 285 0l (63,05)5 G s ot
A oot (s (St 5 a5 Ol ]

s Al lde an by e glalysgd e F
&S o Jead™ HUT s sl ia s :(tDCS)
=23l 55,5 6,803l audr ¢ 53 1,tDCS
e
aStDCS) Hlusl LT 1550 0l 5L ((glad i
o 03 (Uoley (BL ESG o 5l ey S, i b Ll 55 00
i g S eIl g

288 rags )i pdieend Slaly sz O

das o QL (6 8 ol Ole p (5 mglin
L il o 53 A 5 (6 S poaaad Sl 3 4 S
Ol (155 ol et 6 s laeS s
Joe (s O i LSS S S 1 e
S s SHIS L (g lasl O sen 4 LS s

Y3 G LYY RE Y4
L el glmassl s sl Bl g5y
TS s 53 b aS Sl arl e gy gulome
i 53 Ol oo ) iy gdons opl S 15 ke
3,5 suaab ol s

St 83 5 (6,8 0311l (Glay s sdoes
Wl o adont JI5e SO L b 5 4 ol
il 5 o (I gonkizr) (sl 8 ki oo 51 o3liza
CCpmiomat A a5l |y 6 S ol Hlael 5 LU
A PO U N NI PO
|y J s 51 sl s slaas olal 5 A& Le5T
gt el S JL5 i 0 ki
Bettman et al., ) asls o8 iy 5 55 adly ool i
55 e Olej (6,8 o511 235 o 5Dl (1998
35 aaily oslinal 5 g I I Sew 5 5l Blp 5 4
25U 1 E0) b s 03 dix > 3l gllas
35S i Ol o (Grsle L i libemio
iladamae) Qb 5585 Ol e Sl eslanal
Gl sl dST 5 s dlas Sl ssan Ol L
Ratcliff ) das 2ol5301, C8s Sl 5 oo (solais
&) 0 i3 o Ol ¢ pmmans (& McKoon, 2008
o bl 5 &S ke O st SV gaamme Sl
¢SS 9Ll g ol s (g S o100 Ay Ola
53 (L) dymms § 55 ool 2 (68 s O
W 3 g (Il ulie



VFA 0 (5Y) u‘ll'-"l oyl e oyleds g(,.h.:;.}\.i Ju (s u‘l’.)‘)l‘ Sladssi / V0 A

2 (e ol Rl 8D (ol L e
S el 8s Dol 4 dng e Sikesls S
L LB s S s 5 (ee U sl
oot ae SN b 3l 0S5 e

S das e 0L gt ol il o
MeS” (Gl 45 oS 3 mn Ly 5 (5 S e
Jeols Jool S ¢ e elS™ (glanlons & 5,875 5
5 (Gt C3L8) o (6 e GalS o by
by S b aS) s 8 (Sl Al o b
(Il I (il (Cmal iy it e &S o
C3led) (e fle amly laaidST SN
R 03 S ke o P05 ) 0 (Sy s
ADCS) e Jole b il 4y 5 4 JoLes

&b

2 OV LS L jimr 5 eyl ¢ AL st
AT PEPSURE Ty JUPNE I
Ol (2 a5 oo aloms o S ki
WA Q) 12
https://fsct.modares.ac.ir/article_26020.html

6539l (e g phos o (S e g B L)
sl sla Sy 56 ), (1FY) g
L ol sl by 2 gl 63 S8
Co e 6 pin Wb s e 5,5 o
AY=58 (¥)F ¢ ) 5L

https://doi.org/10.22059/jibm.2012.28568

(53555 5 n b6s st (Aline (i
Shudtw Jie sbadpo o ((VF4Y) Lo Dl
A8 5 pode . oA DY pamn o 5 4y Lol
AR\ (A DNE PRI

https://packaging.ihu.ac.ir/article_207798.html

o 3 7S pete (o J suame Ol oy (SaSplls
Lo gud g ol) olde OV same Lo 4 laasl
b e OV 5 ez L (amte OV 52
e (S S Slalas ¢ )T )
33 68 e et el Jin Sl s,
SL s (DY pame slai 1) a&ilajT Ll 5
L) oty b mils Lol 5 53 (6 5 el U (snge
3513 (J gmamen Ly Joalas 5 035 5 ¢ oed OLS!
ol Sl sl ias5— (Clement, 2007)
il andllas ol laasl oS Ll 5 o
il Jdow 4 by o (slalus gl #
Sl 053 e T ekl )il s 23w 55 &7 b 0les
5 b P2 oY) 3 lsbime b il yly Kes gmy
S o L gl &5 2 s ey § o (5410 4
St O s g 553 Y 5) oy
B8y (53 omn Qlopas Lol s (A5 5, Jood
4 g8 e L oy T sla a5y 1055 o0 0 gmeies
Al 5 n OE S S 3 505 50 yanans 5 55 5

oyl 9 rolgdw Y
o Sl 5 i g edaTiwsn i 4 4 5 L
1l 25 7 OS5 5 OLL L sl

5 0LLLIL an Laasl ol xS L
S S e do g e OY e OB S W 5
Sl 030 340) Ol (i = S 4ke
s Be 53 S 5 5 e 3 paly il 5 o (o DY guzes
APl e 2LOBL Sedamy SO L
tDCS oMl ¢ Jslia s d sl a5 4 sl
315 S g5l 5L (e 6l sla i

k) kfl"‘; LSU“-’j,)L{ B (I S-J_:.ﬁbw u‘)‘ 6"&-‘._&


https://fsct.modares.ac.ir/article_26020.html
https://doi.org/10.22059/jibm.2012.28568
https://packaging.ihu.ac.ir/article_207798.html

1.4 /o\,&w,@y@wudﬁfwQu;ﬁL;,\;{Mgﬁ;u.:,(tDCS%zwoufgdtw\;&_ﬂsg‘u

AU sz O Ly (a5 5 el s g
Sy s st (Sl 5 (6 s olis
pole . silg 5 (2148 5l e DY paze Oyl &
YV=Y7 (V) ) olidins O 45 5

https://packaging.ihu.ac.ir/article_205342.html

CCrmal (oot (63l (6] a (LS e ( saT 5
SULOYAY) g (ool e g ol 03305l
o S st SNl 5 (6 ol e
it plo s pile (1A S sn sime by &
FYXN (P Ol )
https://fsct.modares.ac.ir/article_24739.html

References

Arboleda, A. (2025). Clearly unhealthy: The
effect of potato chips nutrient warning
labels. Appetite, 214, 108214.
https://doi.org/10.1016/j.appet.2025.108214

Ariely, D., & Berns, G. S. (2010).
Neuromarketing: The hope and hype of
neuroimaging in business. Nature Reviews
Neuroscience, 11(4), 284-292.
https://doi.org/10.1038/nrn2795

Badre, D. (2008). Cogpnitive control, hierarchy,
and the rostro—caudal organization of the
frontal lobes. Trends in Cognitive Sciences,
12(5), 193-200.
https://doi.org/10.1016/j.tics.2008.02.004

Bagozzi, R. P., Gopinath, M., & Nyer, P. U.
(1999). The role of emotions in marketing.
Journal of the Academy of Marketing
Science, 27(2), 184-206.
https://doi.org/10.1177/0092070399272005

Benkhoud, H., Mrabet, Y., Nasraoui, N.,
Bellazreg, W., Daly, F., Chaabane, N., &
Hosni, K. (2022). Chemical compositions,
fatty acid profiles and selected
contaminants in commercial potato and
corn chips sold in the Tunisian market.
Discover Food, 2(30).
https://doi.org/10.1007/s44187-022-00030-8

Bettman, J. R., Luce, M. F., & Payne, J. W.
(1998). Constructive consumer choice
processes. Journal of Consumer Research,
25(3), 187-217.

Gl S5 .0F ) e b o s cad ( Slal
3)5) dS O3 e sy S e 1 Olis
a5 5 55 Ol s 5 N 14 alhas

(AL ains 0558 5 ple o gl gl ol (Slo i
OV\-FY (Y)Y
https://sid.ir/paper/410631/fa
2SS S ol e 5 o5 e (ol g
oMbl g el s SUs )y p (VF0F)

S 52 il S 1 B Al p (ki
(Q)&g_& raallae -’)j—‘) a.\_..fg}_}_..m Lr.asb
EYYY OV F (ouliiS 5 ooyl oleflla

https://cbs.uok.ac.ir/article_64105.html
https://doi.org/10.1086/209535

Bloch, P. H. (1995). Seeking the ideal form:
Product design and consumer response.
Journal of Marketing, 59(3), 16-29.
https://doi.org/10.1177/002224299505900302

Botvinick, M. M., Cohen, J. D., & Carter, C. S.
(2004). Conflict monitoring and anterior
cingulate cortex: an update. Trends in
Cognitive Sciences, 8(12), 539-546.
https//:doi:10.1016/j.tics.2004.10.003

Bush, G., Luu, P., & Posner, M. I. (2000).
Cognitive and emotional influences in
anterior cingulate cortex. Trends in
Cognitive Sciences, 4(6), 215-222.
https://doi.org/10.1016/51364-

6613(00)01483-2

Camus, M., Halelamien, N., Plassmann, H.,
Shimojo, S., O’Doherty, J., Camerer, C., &
Rangel, A. (2009). Repetitive transcranial
magnetic stimulation over the right
dorsolateral prefrontal cortex decreases
valuations during food choices. European
Journal of Neuroscience, 30(10), 1980-
1988. https://doi.org/10.1111/j.1460-
9568.2009.06991.x

Clement, J. (2007). Visual influence on in-
store buying decisions: an eye-track
experiment on the visual influence of
packaging design. Journal of Marketing
Management, 23(9-10), 917-928.
https://doi.org/10.1362/026725707X250395

Dedoncker, J., Brunoni, A. R., Baeken, C., &
Vanderhasselt, M.-A. (2016). A systematic


https://sid.ir/paper/410631/fa
https://cbs.uok.ac.ir/article_64105.html
https://packaging.ihu.ac.ir/article_205342.html
https://fsct.modares.ac.ir/article_24739.html
https://doi.org/10.1016/j.appet.2025.108214
https://doi.org/10.1038/nrn2795
https://doi.org/10.1016/j.tics.2008.02.004
https://doi.org/10.1177/0092070399272005
https://doi.org/10.1007/s44187-022-00030-8
https://doi.org/10.1086/209535
https://doi.org/10.1177/002224299505900302
https://doi:10.1016/j.tics.2004.10.003
https://doi.org/10.1016/s1364-6613(00)01483-2
https://doi.org/10.1016/s1364-6613(00)01483-2
https://doi.org/10.1111/j.1460-9568.2009.06991.x
https://doi.org/10.1111/j.1460-9568.2009.06991.x
https://doi.org/10.1362/026725707X250395

VFA 0 (5Y) u‘ll'-"l oyl e o)ugrh:j}\.i Ju (s u‘l’.)‘)l‘ Ol /)

review and meta-analysis of the effects of
transcranial direct current stimulation (tDCS)
over the dorsolateral prefrontal cortex in
healthy and neuropsychiatric  samples:
Influence of stimulation parameters. Brain
Stimulation, 9(4), 501-517.
https://doi.org/10.1016/j.brs.2016.04.006
Del, N., Baumer, T., & Huber, S. (2025).
Understanding the  Nutri-Score:  An
analysis of consumer label understanding.
Journal of Public Health, 1-12.
https://doi.org/10.1007/s10389-025-02504-2
Deng, X., & Srinivasan, R. (2013). When do
transparent packages increase (or decrease)
food consumption? Journal of Marketing,
77(4), 104-117.
https://doi.org/10.1509/jm.11.0610
Dixon, H. G., Tran, A., Allan, M. O., Capes,
H. R., & Hayward, C. L. (2025). Seeing is
believing: How front-of-pack food imagery
shapes parents’ perceptions of child-
oriented snack foods. Appetite, 206,
107804.
https://doi.org/10.1016/j.appet.2024.107804
Ehrhardt, S. E., Ballard, T., Wards, Y.,
Mattingley, J. B., Dux, P. E., & Filmer, H.
L. (2022). tDCS augments decision-
making efficiency in an intensity
dependent manner: A training study.
Neuropsychologia, 176, 108397.
https://doi.org/10.1016/j.neuropsychologia.
2022.108397
Farahani, T., & Binazir, A. (1400). The effect
of transparent packaging on consumers’
purchase intention (Case study: Cereals
and legumes in Refah chain stores of
Saveh). Packaging Science and
Technology, 12(2), 43-51.
https://sid.ir/paper/410631/fa [In Persian]
Favier, M., Celhay, F., & Pantin-Sohier, G.
(2019). Is less more or a bore? Package
design simplicity and brand perception: An
application to Champagne. Journal of
Retailing and Consumer Services, 46, 11-20.
https://doi.org/10.1016/j.jretconser.2018.09.013
Filmer, H. L., Dux, P. E., & Mattingley, J. B.
(2014). Applications of transcranial direct
current stimulation for understanding brain
function. Trends in Neurosciences, 37(12),
742-753.
https://doi.org/10.1016/j.tins.2014.08.003
Fitzmaurice, G. M., Laird, N. M., & Ware, J.
H. (2012). Applied longitudinal analysis.

John Wiley & Sons.

Fregni, F., Boggio, P. S., Nitsche, M.,
Bermpohl, F., Antal, A., Feredoes, E., &
Paulus, W. (2005). Anodal transcranial
direct current stimulation of prefrontal
cortex enhances working memory.
Experimental Brain Research, 166(1), 23-
30.  https://doi.org/10.1007/s00221-005-
2334-6

Funahashi, S. (2017). Working memory in the
prefrontal cortex. Brain Sciences, 7(5), 49.
https://doi:10.3390/brainsci7050049

Garber, L. L., Burke, R. R., & Jones, J. M.
(2000). The role of package color in
consumer purchase consideration and
choice. Marketing Science Institute
Cambridge, MA.

Ghanji, M., Khoshnoudifar, Z., & Goodarzi, G.
(1401). Analysis of effective packaging
components on purchase intention of food
products.  Packaging  Science  and
Technology, 13(51), 20-20.
https://packaging.ihu.ac.ir/article_207798.h

tml [In Persian]

Hare, T. A, Camerer, C. F., & Rangel, A.
(2009). Self-control in decision-making
involves modulation of the vmPFC valuation
system.  Science, 324(5927), 646-648.
https://doi.org/10.1126/science.1168450

Hassan, S. H., Leng, L. W., & Peng, W. W.
(2012). The influence of food product
packaging attributes in purchase decision:
A study among consumers in Penang,
Malaysia. Journal of  Agribusiness
Marketing, 5, 14-28.
https://doi:10.24191/jabm.v5il.1

Hill, A. T., Fitzgerald, P. B., & Hoy, K. E.
(2016). Effects of anodal transcranial
direct current stimulation on working
memory: A systematic review and meta-
analysis of findings from healthy and
neuropsychiatric ~ populations. Brain
Stimulation, 9(2), 197-208.
https://doi.org/10.1016/j.brs.2015.10.006

Hirayama, K., Koga, T., Takahashi, T., & Osu,
R. (2021). Transcranial direct current
stimulation of the posterior parietal cortex
biases human hand choice. Scientific
Reports, 11(1), 204.
https://doi.org/10.1038/s41598-020-80611-8

Hoyer, W. D., Maclnnis, D. J., Pieters, R.,
Chan, E., & Northey, G. (2020). Consumer
Behaviour. Cengage AU.


https://doi.org/10.1016/j.brs.2016.04.006
https://doi.org/10.1007/s10389-025-02504-2
https://doi.org/10.1509/jm.11.0610
https://doi.org/10.1016/j.appet.2024.107804
https://doi.org/10.1016/j.neuropsychologia.2022.108397
https://doi.org/10.1016/j.neuropsychologia.2022.108397
https://sid.ir/paper/410631/fa
https://sid.ir/paper/410631/fa
https://doi.org/10.1016/j.jretconser.2018.09.013
https://doi.org/10.1016/j.tins.2014.08.003
https://doi.org/10.1007/s00221-005-2334-6
https://doi.org/10.1007/s00221-005-2334-6
https://doi:10.3390/brainsci7050049
https://packaging.ihu.ac.ir/article_207798.html
https://packaging.ihu.ac.ir/article_207798.html
https://doi.org/10.1126/science.1168450
https://doi:10.24191/jabm.v5i1.1
https://doi.org/10.1016/j.brs.2015.10.006
https://doi.org/10.1038/s41598-020-80611-8

1Y /o\,&w,fy@wusﬁfwgu;ﬁégwgﬁ;m,dDCS)mzwoufgdtwlg&fa;\;

Huitema, B. (2011). The analysis of
covariance and alternatives: Statistical
methods  for  experiments,  quasi-
experiments, and single-case studies. John
Wiley & Sons.

Hyafil, A., Summerfield, C., & Koechlin, E.
(2009). Two mechanisms for task
switching in the prefrontal cortex. Journal
of Neuroscience, 29(16), 5135-5142.
https://doi.org/10.1523/JNEUROSCI.2828-

08.2009

Jinkarn, T., & Suwannaporn, P. (2015). Trade-
off analysis of packaging attributes for
foods and drinks. British Food Journal,
117(1), 139-156. https://doi:10.1111/1750-
3841.12765

Jones, C. L. E., Barney, C., & Farmer, A.
(2018). Appreciating anonymity: An
exploration of embarrassing products and
the power of blending in. Journal of
Retailing, 94(2), 186-202.
https://doi.org/10.1016/j.jretai.2018.01.001

Khosrowshahi, S., & Jafarnia, N. (1398).
Investigating the effect of packaging on the
sales of packaged food products. Iranian
Journal of Food Science and Industry,
16(91), 213-218.
https://fsct.modares.ac.ir/article_26020.html [In

Persian]

Kirmani, A., & Rao, A. R. (2000). No pain, no
gain: A critical review of the literature on
signaling unobservable product quality.
Journal of Marketing, 64(2), 66-79.
https://doi.org/10.1509/jmkg.64.2.66.18000

Kirthiga, B., Nandida, G., & Sastha Divya, M.
(2024). Transparency In Sustainability
Marketing: Effects On Consumer Trust
And Purchase Intent. Cuestiones de
Fisioterapia, 53(03), 1962-1971.
https://doi:10.6018/cuestion.541851

Knutson, B., Rick, S., Wimmer, G. E., Prelec,
D., & Loewenstein, G. (2007). Neural
predictors of purchases. Neuron, 53(1),
147-156.
https://doi.org/10.1016/j.neuron.2006.11.010

Koechlin, E., & Hyafil, A. (2007). Anterior
prefrontal function and the limits of human
decision-making. Science, 318(5850), 594-
598.
https://doi.org/10.1126/science.1142995

Kotler, P. (2009). Marketing management.
Pearson Education India.

Koutsimanis, G., Getter, K., Behe, B., Harte,

J., & Almenar, E. (2012). Influences of
packaging attributes on consumer purchase
decisions for fresh produce. Appetite,
59(2), 270-280.

https://doi.org/10.1016/j.appet.2012.05.012

Laraichi, S. (2020). The impact of packaging
transparency and product texture on
perceived healthiness and product trust.
49" Annual the European Marketing
Academy. Budapest.

Li, X., Wang, S., Ruan, Y., Pan, Y., & Huang,
Y. (2024). Taste or health: The impact of
packaging cues on consumer decision-
making in healthy foods. Appetite, 203,
107636.
https://doi.org/10.1016/j.appet.2024.107636

Liang, S., Yuan, X., Han, X., Han, C., Liu, Z.,
& Liang, M. (2023). Is seeing always
good? The influence of organic food
packaging transparency on consumers'
purchase intentions. International Journal
of Food Science and Technology, 58(12),
6517-6529.
https://doi.org/10.1111/ijfs.16765

Liu, X., Guo, T., Chang, Q., Chen, J., Dang,
Q., Lu, P., & Guo, T. (2025). Optimizing
cognitive control through the interaction
between stimulation intensity and duration
in single-site and dual-site tDCS. Scientific
Reports, 15(1), 35963.
https://doi.org/10.1038/s41598-025-14509-8

Ma, X., Zhuang, X., & Ma, G. (2020).
Transparent windows on food packaging
do not always capture attention and
increase purchase intention. Frontiers in
Psychology, 11, 593690.
https://doi.org/10.3389/fpsyg.2020.593690

Mahdieh, O., Alipoor, V., & Mirzaei Kokhalo,
S. (2025). Investigating the effect of
packaging transparency and information on
purchase intention: the mediating role of
consumer involvement (chocolate as a case
study). Consumer Behavior  Studies
Journal, 12(3), 23-42.
https://doi:10.22034/chsj.2024.138847.2510 [in

Persian]

Mahdieh, O., & Karimi, P. (2019).
Investigating the effect of visual and
informational elements of packaging on the
behavior of buyers of food and health
products. Packaging  Sciences and
Technologies, 11(41), 26-37.
https://packaging.ihu.ac.ir/article_205342.h

tml [In Persian]


https://doi.org/10.1523/JNEUROSCI.2828-08.2009
https://doi.org/10.1523/JNEUROSCI.2828-08.2009
https://doi:10.1111/1750-3841.12765
https://doi:10.1111/1750-3841.12765
https://doi.org/10.1016/j.jretai.2018.01.001
https://fsct.modares.ac.ir/article_26020.html
https://doi.org/10.1509/jmkg.64.2.66.18000
https://doi:10.6018/cuestion.541851
https://doi.org/10.1016/j.neuron.2006.11.010
https://doi.org/10.1126/science.1142995
https://doi.org/10.1016/j.appet.2012.05.012
https://doi.org/10.1016/j.appet.2024.107636
https://doi.org/10.1111/ijfs.16765
https://doi.org/10.1038/s41598-025-14509-8
https://doi.org/10.3389/fpsyg.2020.593690
https://doi:10.22034/cbsj.2024.138847.2510
https://packaging.ihu.ac.ir/article_205342.html
https://packaging.ihu.ac.ir/article_205342.html

VFA 0 (5Y) u‘ll'-"l oyl e o)ugrh:j}\.i Ju (s u‘l’.)‘)l‘ Olaass / VY

Mai, R., Symmank, C., & Seeberg-Elverfeldt,
B. (2016). Light and pale colors in food
packaging: When does this package cue
signal superior healthiness or inferior
tastiness? Journal of Retailing, 92(4), 426-
444,
https://doi.org/10.1016/j.jretai.2016.08.002

Meyers-Levy, J., & Maheswaran, D. (1991).
Exploring differences in males' and
females' processing strategies. Journal of
Consumer Research, 18(1), 63-70.
https://doi.org/10.1086/209241

Miller, E. K., & Cohen, J. D. (2001). An
integrative theory of prefrontal cortex
function. Annual Review of Neuroscience,
24(1), 167-202.
https://doi:10.1146/annurev.neuro.24.1.167

Moetameni, A., Moradi, H., Hemmati, A,
Hashemzadeh, A., & Moradi, V. (1393).
The effect of visual and informational
packaging factors on the tendency toward
repurchase of food products. Iranian
Journal of Food Science and Industry,
11(42), 31-42.
https://fsct.modares.ac.ir/article_24739.html [In

Persian]

Monteiro, C .A., Cannon, G., Lawrence, M.,
Costa Louzada, M. d., & Pereira Machado,
P. (2019). Ultra-processed foods, diet
quality, and health using the NOVA
classification system. FAO.

Minte, T. F., Urbach, T. P., Dizel, E., &
Kutas, M. (2000). Event-related brain
potentials in the study of human cognition
and neuropsychology. In F. Boller, J.
Grafman, & G. Rizzolatti (Eds.),
Handbook of neuropsychology: Sect 1:
Introduction, Sect 2: Attention (2nd ed.,
pp. 139-235). Elsevier Science Publishers
B. V.

Narmashiri, A., & Akbari, F. (2025). The
effects of transcranial direct current
stimulation (tDCS) on the cognitive
functions: A systematic review and meta-
analysis. Neuropsychology Review, 35(1),
126-152. https://doi.org/10.1007/s11065-
023-09627-x

Nejati, V., Rasanan, A. H. H., Rad, J. A,
Alavi, M. M. ,Haghi, S., & Nitsche, M. A.
(2022).  Transcranial direct current
stimulation (tDCS) alters the pattern of
information processing in children with
ADHD: Evidence from drift diffusion

modeling.  Neurophysiologie  Clinique,
52(1), 17-27.
https://doi.org/10.1016/j.neucli.2021.11.005

Nguyen, M. H., & Nguyen, D. H. (2025). How
do transparency and traceability enhance
purchasing behaviors via consumer trust?
Insights for food supply chains. Journal of
Consumer Marketing.
https://doi.org/10.1108/JCM-07-2024-7005

Nitsche, M. A., & Paulus, W. (2000).
Excitability changes induced in the human
motor cortex by weak transcranial direct
current stimulation. The Journal of
Physiology, 527(3), 633-639.
https://doi.org/10.1111/j.1469-

7793.2000.t01-1-00633.x

Orth, U. R., & Malkewitz, K. (2008). Holistic
package design and consumer brand
impressions. Journal of Marketing, 72(3),
64-81.
https://doi.org/10.1509/JIMKG.72.3.064

Otterbring, T., Gidlof, K., Rolschau, K., &
Shams, P. (2020). Cereal deal: how the
physical appearance of others affects
attention to healthy foods. Perspectives on
Behavior Science, 43(3), 451-468.
https://doi.org/10.1007/s40614-020-00242-2

Pessoa, L. (2008). On the relationship between
emotion and cognition. Nature Reviews
Neuroscience, 9(2), 148-158.
https://doi.org/10.1038/nrn2317

Phillips, M. C. (2025). The Integrative Brain:
Functional units in predictive processing.
Journal of Integrative Neuroscience, 24(9),
39640. https://doi.org/10.31083/JIN39640

Pieters, R., & Warlop, L. (1999). Visual
attention during brand choice: The impact
of time pressure and task motivation.
International Journal of Research in
Marketing, 16(1), 1-16.
https://doi.org/10.1016/S0167-

8116(98)00022-6

Piqueras-Fiszman, B., & Spence, C. (2015).
Sensory expectations based on product-
extrinsic food cues: An interdisciplinary
review of the empirical evidence and
theoretical accounts. Food Quality and
Preference, 40, 165-179.
https://doi.org/10.1016/j.foodqual.2014.09.013

Plassmann, H., O'doherty, J., & Rangel, A.
(2007).  Orbitofrontal cortex encodes
willingness to pay in everyday economic
transactions. Journal of Neuroscience,


https://doi.org/10.1016/j.jretai.2016.08.002
https://doi.org/10.1086/209241
https://doi:10.1146/annurev.neuro.24.1.167
https://fsct.modares.ac.ir/article_24739.html
https://doi.org/10.1007/s11065-023-09627-x
https://doi.org/10.1007/s11065-023-09627-x
https://doi.org/10.1016/j.neucli.2021.11.005
https://doi.org/10.1108/JCM-07-2024-7005
https://doi.org/10.1111/j.1469-7793.2000.t01-1-00633.x
https://doi.org/10.1111/j.1469-7793.2000.t01-1-00633.x
https://doi.org/10.1509/JMKG.72.3.064
https://doi.org/10.1007/s40614-020-00242-2
https://doi.org/10.1038/nrn2317
https://doi.org/10.31083/JIN39640
https://doi.org/10.1016/S0167-8116(98)00022-6
https://doi.org/10.1016/S0167-8116(98)00022-6
https://doi.org/10.1016/j.foodqual.2014.09.013

Ny /o\,&w,fy@wusﬁfwgu;ﬁégwgﬁ;m,dDCS)mzwoufgdtwlg&fa;\;

27(37), 9984-9988.
https://doi.org/10.1523/JNEUROSCI.2131-
07.2007

Raghunathan, R., Naylor, R. W., & Hoyer, W.
D. (2006). The unhealthy= tasty intuition
and its effects on taste inferences,
enjoyment ,and choice of food products.
Journal of Marketing, 70(4), 170-184.
https://doi.org/10.1509/jmkg.70.4.170

Rahimi, Z., Hasnat, M. A., Rana, M. S,
Mishad, N.-A.-A., Talukder, K. I., Arman,
S. M., & Hasan, K. K. (2025). Product
packaging and consumer  purchase
intentions: A structural analysisin the
afghan perfume market. Cogent Business
& Management, 12(1), 2506609.
https://doi.org/10.1080/23311975.2025.2506609

Rahimnia, F., Alavi, S.M., & Najafi Siahroodi,
M. (1391). Investigating the effect of
visual and functional packaging attributes
on food purchase with the moderating role
of customers’ ecological variable. Business
Management, 4(3), 65-82.
https://doi.org/10.22059/jibm.2012.28568

[In Persian]

Ramnani, N., & Owen, A. M. (2004). Anterior
prefrontal cortex: insights into function
from anatomy and neuroimaging. Nature
Reviews Neuroscience, 5(3), 184-194.
https://doi.org/10.1038/nrn1343

Ratcliff, R., & McKoon, G. (2008). The
diffusion decision model: theory and data
for two-choice decision tasks. Neural
Computation, 20(4), 873-922.
https://doi.org/10.1162/neco.2008.12-06-420

Rettie, R., & Brewer, C. (2000). The verbal
and visual components of package design.
Journal of product & Brand Management,
9(1), 56-70.
https://doi.org/10.1108/10610420010316339

Ridderinkhof, K. R., Ullsperger, M., Crone, E.
A., & Nieuwenhuis, S. (2004). The role of
the medial frontal cortex in cognitive
control. Science, 306(5695), 443-447.
https://doi.org/10.1126/science.1100301

Robertson, G. L. (2005). Food packaging:
principles and practice. CRC press.

Sabio, J., Ballard, T., Filmer, H. L., & Dux, P.
E. (2025) The influence of tDCS on the
speed-accuracy tradeoff and metacognitive
decision making. Neuropsychologia, 211,
109130.
https://doi.org/10.1016/j.neuropsychologia.
2025.109130

Sabo, B., Becica, T., Keles, N., Kovacevi¢, D.,
& Brozovi¢, M. (2017). The impact of
packaging transparency on  product
attractiveness.  Journal of  Graphic
Engineering and Design, 8(2), 5-9.
https://doi.org/10.24867/JGED-2017-2-005

Sabri, O., Doan, H. V. Malek, F., &
Bachouche, H. (2020). When is transparent
packaging beneficial? International
Journal of Retail & Distribution
Management, 48(8), 781-801.
https://doi.org/10.1108/IJRDM-03-2019-

0097

Shackman, A. J., Salomons, T. V., Slagter, H.
A., Fox, A. S., Winter, J. J., & Davidson,
R. J. (2011). The integration of negative
affect, pain and cognitive control in the
cingulate  cortex.  Nature  Reviews
Neuroscience, 12(3), 154-167.
https://doi.org/10.1038/nrn2994

Simmonds, G., & Spence, C. (2017). Thinking
inside the box: How seeing products on, or
through, the packaging influences
consumer  perceptions and purchase
behaviour. Food Qual Prefer, 62, 340-351.
https://doi.org/10.1016/j.foodqual.2016.11.010

Simmonds, G., & Spence, C. (2019). Food
imagery and transparency in product
packaging. In C. Velasco & C. Spence
(Eds.), Multisensory packaging: Designing
new product experiences (pp. 49-77).
Springer.  https://doi.org/10.1007/978-3-
319-94977-2_3

Simmonds, G., Woods, A. T., & Spence, C.
(2018a). “Seeing What’s Left”: The effect
of position of transparent windows on
product evaluation. Foods, 7(9), 151.
https://doi.org/10.3390/foods7090151

Simmonds, G., Woods, A. T., & Spence, C.
(2018b). ‘Show me the goods’: Assessing
the effectiveness of transparent packaging
vs. product imagery on product evaluation.
Food Qual Prefer, 63, 18-27.
https://doi.org/10.1016/j.foodqual.2017.07.015

Simmonds, G., Woods, A. T., & Spence, C.
(2019). ‘Shaping perceptions’: Exploring
how the shape of transparent windows in
packaging  designs  affects product
evaluation. Food Qual Prefer, 75, 15-22.
https://doi.org/10.1016/j.foodqual.2019.02.003

Spence, C. (2016). Multisensory packaging
design: Color, shape, texture, sound, and
smell. Integrating the packaging and


https://doi.org/10.1523/JNEUROSCI.2131-07.2007
https://doi.org/10.1523/JNEUROSCI.2131-07.2007
https://doi.org/10.1509/jmkg.70.4.170
https://doi.org/10.1080/23311975.2025.2506609
https://doi.org/10.22059/jibm.2012.28568
https://doi.org/10.1038/nrn1343
https://doi.org/10.1162/neco.2008.12-06-420
https://doi.org/10.1108/10610420010316339
https://doi.org/10.1126/science.1100301
https://doi.org/10.1016/j.neuropsychologia.2025.109130
https://doi.org/10.1016/j.neuropsychologia.2025.109130
https://doi.org/10.24867/JGED-2017-2-005
https://doi.org/10.1108/IJRDM-03-2019-0097
https://doi.org/10.1108/IJRDM-03-2019-0097
https://doi.org/10.1038/nrn2994
https://doi.org/10.1016/j.foodqual.2016.11.010
https://doi.org/10.1007/978-3-319-94977-2_3
https://doi.org/10.1007/978-3-319-94977-2_3
https://doi.org/10.3390/foods7090151
https://doi.org/10.1016/j.foodqual.2017.07.015
https://doi.org/10.1016/j.foodqual.2019.02.003

VE (BY) by o sles cp s oslad cons 5L Il e 5 oIl Sligimd / V1¥

product experience in food and beverages,
1-22.  https://doi.org/10.1016/B978-0-08-
100356-5.00001-2

Underwood, R. L. (2003). The communicative
power of product packaging: creating
brand identity via lived and mediated
experience. Journal of Marketing Theory
and Practice, 11(1), 62-76.
https://doi.org/10.1080/10696679.2003.115

01933

Underwood, R. L., & Klein, N. M. (2002).
Packaging as brand communication:
effects of product pictures on consumer
responses to the package and brand.
Journal of Marketing Theory and Practice,
10(4), 58-68.
http://dx.doi.org/10.1080/10696679.2002.1

1501926

Wager, T. D., & Smith, E. E. (2003).
Neuroimaging studies of working memory.
Cognitive,  Affective, & Behavioral
Neuroscience, 3(4), 255-274.
https://doi.org/10.3758/CABN.3.4.255

Yarar, N., Machiels, C. J., &Orth, U. R.
(2019). Shaping up: How package shape
and consumer body conspire to affect food
healthiness evaluation. Food Quality and
Preference, 75, 209-219.

https://doi.org/10.1016/j.foodqual.2019.03.004
Yeo, S.-F., Tan, C.-L., Lim, K.-B., & Khoo, Y.
O-.H. (2020). Product packaging: impact
on customers'  purchase intention.
International Journal of Business and
Society, 21(2), 857-864.
https://doi.org/10.33736/ijbs.3298.2020
You, G., Pan, X,, Li, J., & Zhao, S. (2024).
Effects of transcranial direct current
stimulation on modulating executive
functions in healthy populations: a
systematic review and meta-analysis.
Frontiers in Human Neuroscience, 18,
1485037.
https://doi.org/10.3389/fnhum.2024.1485037
Zeithaml, V. A. (1988). Consumer perceptions
of price, quality, and value: a means-end
model and synthesis of evidence. Journal
of Marketing, 52(3), 2-22.
https://doi.org/10.1177/002224298805200302
Zhou, Y., Xiao, G., Chen, Q., Wang, Y.,
Wang, L., Xie, C., Wang, K., & Chen, X.
(2023). High-definition transcranial direct
current  stimulation  improves decision-
making ability: a study based on EEG.
Brain Sciences, 13(4), 640.
https://doi.org/10.3390/brainsci13040640


https://doi.org/10.1016/B978-0-08-100356-5.00001-2
https://doi.org/10.1016/B978-0-08-100356-5.00001-2
https://doi.org/10.1080/10696679.2003.11501933
https://doi.org/10.1080/10696679.2003.11501933
http://dx.doi.org/10.1080/10696679.2002.11501926
http://dx.doi.org/10.1080/10696679.2002.11501926
https://doi.org/10.3758/CABN.3.4.255
https://doi.org/10.1016/j.foodqual.2019.03.004
https://doi.org/10.33736/ijbs.3298.2020
https://doi.org/10.3389/fnhum.2024.1485037
https://doi.org/10.1177/002224298805200302
https://doi.org/10.3390/brainsci13040640

	چکیده فلاحی سردبیر1
	فلاحی سردبیر1

