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Introduction

Bread is one of the most important staple foods in human history, holding a central place across cultures and
in household diets. It is commonly classified into two main types: whole wheat bread and white bread. Whole
wheat bread is made from flour that retains the bran and germ, resulting in roughly twice the vitamins, minerals,
and dietary fiber compared to white bread, which is more refined. Numerous clinical studies have shown that
regular consumption of whole wheat bread is associated with a reduced risk of various health conditions, including
cardiovascular disease, diabetes, digestive disorders, obesity, and metabolic syndrome. Despite this, in recent
decades, wheat bran has been separated from flour in various quantities in many factories in the country, and the
bread made from this flour not only has a very low nutritional value; rather, it causes the spread of all kinds of
diseases. The study of food consumption in Iran reveals that the primary food group contributing to daily energy
and protein intake is bread, which includes various types, such as Barbari, Lavash, and Sangak. Based on the
compiled standards, each bread has a specific amount of bran removed. Sangak bread is the richest bread in terms
of nutrition. Lavash and Tufton bread have lower bran content than Sangak, and Barbari bread flour has the highest
percentage of bran removal. It is considered the whitest flour among traditional breads. Considering the importance
of bread consumption as a complete food item in the household basket and its direct effect on people’s health, in
this study, breads are classified into three groups: whole-wheat bread (Sangak), low-bran bread (Lavash and
Tufton) and bran free bread (Barbari) and the influencing factors on the choice and consumption of the type of
bread of the households have been investigated

Materials and Methods

A questionnaire was developed to achieve the research aim, and data were collected through a random sampling
method from households living in Mashhad city. Face-to-face interviews were conducted with 265 households in
2023. Because of the ordinal nature of the bran percentage of flour for all types of bread, first, an ordinal logit
model was estimated to investigate the probability of each household being placed in 3 groups of bran-free bread,
low-bran bread, and whole-bran bread, But due to the violation of the assumption of parallel regressions in this
model, the Generalized Ordinal Logit Model was used.

Results and Discussion
The results of this study showed that a significant percentage of households (56%) consume bread with low
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bran (Lavash and Tafton), and only 15% of households consume bread bran-free (Berberi). Also, 29% of
households consume bread with high bran (Sangak). The results showed that increasing the variable level of
household income, the importance of bread health, the importance of bread quality, and the satisfaction of
consuming bread increases the probability of consuming bread with higher bran than bread bran-free. The negative
and significant coefficient of the importance variable of bread shape shows that households that attach more
importance to the shape of bread increase the probability of consuming bran-free bread compared to whole-grain
bread. This issue could be due to the darker color of bran bread compared to bran-free bread. Additionally, the

marginal effects of the coefficients at different levels were estimated, which interpret the change in the predicted
probabilities of a household consuming whole-wheat bread per one unit change in a specific explanatory variable
(based on the average of consumer data.

Conclusion

Based on the results, the household's monthly income, the importance of bread to health, the importance of
bread quality, and the satisfaction with the consumed bread were the main and significant factors affecting the
choice of bread type consumed in Mashhad households. Therefore, considering the importance of health in
changing consumption behavior, providing educational programs and awareness campaigns to inform people about
the benefits of wholemeal bread—such as its effects on digestive health, reducing the risk of chronic diseases, and
improving nutrition—will be effective in changing the eating habits of the community and improving the overall
level of health. These programs can position the consumption of wholemeal bread as a healthier choice in the
minds of consumers.

The results indicate that, all else being equal, higher consumer satisfaction with high-bran bread increases the
likelihood of its consumption. In contrast, placing greater importance on bread appearance reduces the probability
of choosing high-bran options. Overall, consumer satisfaction is a key driver of wholemeal bread consumption,
whereas its darker color and distinct appearance tend to discourage it. Therefore, to increase the attractiveness of
wholemeal bread for consumers, it is suggested that manufacturers focus on improving the appearance of bread
and use techniques that make wholemeal bread more similar in color and appearance to white bread. This could
include using improved formulations to enhance the color and texture of the bread. Additionally, to address
concerns about the taste of wholemeal bread, manufacturers can offer different varieties of wholemeal bread with
varying characteristics in appearance and flavor to attract consumers with diverse preferences. Improving the
quality of bread in terms of taste, texture, and other characteristics can lead to increased consumer satisfaction and,
ultimately, a rise in the consumption of wholemeal bread.

To reduce the negative effects of price increases on the consumption of bread with high bran, it is suggested
that producers or policymakers adjust the price of this bread so that it remains attractive compared to bread with
low bran. This can be done by reducing production costs or government support in the pricing of wholemeal bread.
Also, to encourage more consumers to buy bread with high bran, it is possible to use the combined packaging of
wholemeal bread with regular bread or bread with low bran, and consider discounts for buying these packages.
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Table 1- Statistical characteristics of the studied variables

gy BEIRES SSlas oSSl Olounsgi
. - . Standard -
Variable Minimum Maximun Average deviation Description
o 12 78 30.79 10.17 b
Age Year
EMass 0 1 073 0.44 V= 2Bk Muass )l fo= 2Kl CMuass 186
Education ' ' without university education=0; Having university education=1
olgls glacl slaws ..
Number of Family 1 12 4.82 2.04 Pe/:on
Members
) DVD B Yoo F=Ver BN ¥=V0 B Vee V=V B0 =l odee 00
lale sol> 1 6 3.34 1.78 pY0 VL
Monthly Income Below 50 million Rial=1; 50 to 100=2; 100 to 150=3; 150 to 200= 4; 200 to
250=5; above250=6
5 el 21481 5429
ol 0 1 0.69 0.46 IR

Being of elderly
person in family
Ob oM Cuonl
The importance of 1 5 3.43 1.13
bread health
C)U d)lf.\}lp &:.o.&b\
The importance of 1 5 3.14 1.04
bread durability
Ob S Coonl
The importance of 1 5 3.09 1.08
bread quality
Brae b jl eals,
Satisfaction with 1 5 2.82 0.90
consumed bread
ob ol JSb el
The importance of 1 5 2.87 1.01
the shape of bread
O Cuosd Cmnl
The importance of 1 5 2.86 1.04
bread Price

Yes=1land No=0

(ol s B o L5) 0 1) a8 Sl

Item Score 1 to 5 (very low to very high)

(ol s B o L5) 0 1) a8 Sl

Item Score 1 to 5 (very low to very high)

(b bt b o8 (L) OB 455 jlsel

Item Score 1 to 5 (very low to very high)

(ol s B o 150 6 a8 Sl

Item Score 1 to 5 (very low to very high)

(ol s B o 15) 0 1) a8 Sl

Item Score 1 to 5 (very low to very high)

(b L b o8 (L) OB 455 jlsel

Item Score 1 to 5 (very low to very high)

55 loadly 5 lo
Source: Research findings

Ol w3 e L5 a5 01 Lol lgil e 53 1) doyd o 5L
b ol 5 Slodls a5 1y b gg ol HEAS G pune dlaws
I8 s slrad,y 2l VAL gpp b g lop VAL SKiw
S Gl &S 00,5 o odaliie meod Slolyd wlwly cpicmen 5yl
woge G slagl g9 9 5l (o adlas 3)90 Lged pow 9
< Klosges CLl 1) (Blg) 9 (1586) 05 ogew b U L (5.22)
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Gl 1) bawgio 455 003 OF a5 (g ysbas ASl o (Byas (U ]
OU 5l adllas 3y50 dges Culis) daw Jhges V JSKS  ilodges
ol 0l 03y s 3 yuae
2 (06 ilises glgl) atanly puite Sl Slglh8 @jg ¥ Jos>
SeS b4 Slglhd @i ol edee i |y GBS Spae
eled Sy yips |y addlles 350 diged 13 U Gpuan (56U AS 0
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Figure 1- The degree of satisfaction of the studied sample with the consumed bread
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Table 2- Descriptive statistics of dependent variable levels in the ordinal Logit model

L Slalyd o (Sl o Slglyd
ol gy =] Frequenc Relative Cumulative
Type of bread Code (nu?nber)y abundance frequency
(percentage) (percentage)
SRR 1 40 15 15
Barbari
0536 5 Ay 2 148 56 71
Lavash and Tufton
S ol 3 77 29 100
Sangak
Eyoe - 265 100 -
Sum

Source: Research findings

P ol @l & 05 gl leitaly gSlis (bg b albpress
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Ob) Y 095 S gaw 4 bgre g O Jgir @l bl
daglio (S (B) Y9 (09586 9 2lg) GB) Y (sloog ST L) (0
990 ¥ oS L1 Y g ) (slaog)S 95 maw & bguye (ygins 1S (o
olie & a3 oo (LIS e calpd o9yl Sl D pe )8 Al
golw > ) GBuegal x5 )8 Jlisl (g pite il
B3 3o Gl )l o 4 Cond g Spae 5L
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ol 0k 03y9] ¥ g 3 (a5 canY (665 )9l s
Al g )S) S5 obisine oaimdlis 93 (2 o)lel ke
Caodl ()b ool 4 Couonl «isSuw dilaio «Muass sl yuaio
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Table 3- Results of the model the ordered Logit model

i gl 898 slro Bl 5l z b)loi Jlois! mdans
Vari . Robust standard z Probability
ariable Coefficient deviati .
eviation statistic level
o 0.012 0.018 0.67 0.501
Age
s 0.980" 0.414 2.36 0.018
Education
Iyl sl dlas 0.014 0.084 0.17 0.861
Number of family members
Slale > -0.239" 0.109 2,20 0.028
Monthly income
gt i 0.229" 0.081 2.84 0.005
residential area
odlgsls 5> sl 31,81 542 g
Being of elderly person in -0.140 0.391 -0.36 0.720
family
56 Coodls Cuon -
. 0 b Can 1.605 0.259 6.36 0.000
The importance of bread health
OU d)lf_\jln Coodl
The importance of bread 0.413™ 0.203 2.03 0.042
durability
o el el 0.8717 0.217 4.00 0.000
The importance of bread quality
Grae (bl cols, —
Satisfaction with consumed 1.060 0.267 3.97 0.000
bread
o als JSS Coenl N
The importance of the shape of -0.357 0.179 -2.00 0.046
bread
o bcefa el -0.593" 0.174 -3.41 0.001
The importance of bread Price
gl o] 7.011 1.535
Cutl
py? i 13.139 1.952
Cut2

Log pseudolikelihood = -91.817593

Pseudo R2=0.525

Wald chi2=106.60
Prob>chi2=0.000

(M) Y g o> B o pd Ve s ) (g Gre a5 4

s g %) Guios slaanl 1isle

Source: Research findings (*, **, and *** are significant at 10, 5, and 1% level, respectively)
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Table 4- Results of parallel ordinal Logit regression

o)loi 93 &> a)loi Jloi! @MM

Statistic Chi2 statistic Probability
level
Wolfe Gould 42.05™" 0.000
Brant 25.04™ 0.015
Score 36.55™" 0.000
Likelihood ratio 42.42" 0.000
Wald 24.25™ 0.019

Guiod slaazil, sl
Source: Research findings
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Table 5- Results of the Generalized Ordered Logit Model

P S g 93w
Variable(s) First Level Second Level
o 0.042 0.017
Age
©Hpazd 1.415 0.313
Education
odlgls glacl slass 0.262 -0.052
Number of Family Members
Shale el 0.684" 0.268
Monthly Income
“dgSn i 0.012"* 0.001
Residential area
P PHESERIRVN W JE R PEN 1am 0.480
Being of elderly person in family
et el 2551 1.144"
The importance of bread health
ob s 5sle ol 2.105"" 0.261
The importance of bread durability
cbeddceal 0.742 1.300"
The importance of bread quality
ran ol eals, 2.070"** 1211
Satisfaction with consumed bread
Bl S el 0.403 -1.158"
The importance of the shape of bread
46 Ceoud - | s
| besa el -1.012 -0.985
The importance of bread Price
ri .l 5 koK Heoskok
e SloE -20.539 -8.598
Constant

Log pseudolikelihood = -70.60751
Pseudo R?=0.635

Wald chi2=100.76
Prob>chi2=0.000

(Moyd ) g 2oyd O duoyd Vv pxaws )3 6yl jine oy s s i g ) Buiow slaasly tisle
Source: Research findings (*, **, and *** are significant at 10, 5, and 1% level, respectively)
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Table 6- Results of the marginal effects of the generalized ordered Logit model

goesa SO e 93 g aw gl
Variable(s) First level Second level Third level
o -0.00003 -0.00162 0.00165
Age
o . g -0.0017 -0.02608 0.02781
Education
Il slast shas -0.00002 0.00511 -0.00490
Number of family members
wbale s> 0.00055 0.02470 -0.02525
Monthly income
wﬁ” ‘MM -0.00001 -0.00008 0.0009
Residential area
ol salladlflngy 0.00096 -0.04313 0.05601
Being of elderly person in family
o cadle el -0.0020 -0.10549"* 0.10755**
The importance of bread health
o bbbl -0.00170 -0.02287 0.02458
The importance of bread durability
OB Sl _ -0.0006 -0.12152** 0.12212™*
The importance of bread quality
. “53"“ ol 3l el -0.00167 -0.11211™™ 0.11378""
Satisfaction with consumed bread
o obupl R sl -0.00032 0.10911°** -0.10878""
The importance of the shape of bread
Ol b & o 0.00081 0.09179*** -0.09261***

The importance of bread Price

Log pseudolikelihood = -70.60751
Pseudo R?=0.635

Wald chi2=100.76
Prob>chi2=0.000

(o)) 9 3oy 0 o Vo o )3 (gl re iy &y s

Source: Research findings (*, **, and *** are significant at 10, 5, and 1% level, respectively)
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