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Egg is one of the most important nutritive foods in human diets. Most nutritionists recommend the
consumption of at least one egg per day during the age of development. The aim of this study was
to determine consumer preferences on egg consumption according to demographic and health
conditions in Turkey. For this reason, a questionnaire with 12 questions was applied to voluntary
814 participants. Relationship between demographic data and questions were evaluated using
Correspondence Analysis. Results indicated that consumers’ age was very effective on egg
consumption frequency and consumed egg types. Similar results were observed for consumers’
income level. On the other hand, education level of consumers was only effective on consumed
egg types, as expected. It was found that disorders restricted egg consumption frequency and
affected consumed egg types. In conclusion, it was determined that sources from which the
participants look for information about eggs differed according to their educational background.
The present study provides information about relation between egg consumption and demographic
data. Results of the study are valuable for the local and industrial egg producers for understanding
consumer-purchasing decision on egg consumption.
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Yumurta Tiiketimine Iliskin Tiiketici Tercihlerinin ve Algilarinin
Correspondence Analiz ile Degerlendirilmesi
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Hastaliklar

Yumurta, insan diyetlerindeki en 6nemli besleyici gidalardan biridir. Cogu beslenme uzmani,
gelisim ¢aginda giinde en az bir yumurta tiiketimini Onermektedir. Bu ¢aligmanin amaci,
Tiirkiye’deki demografik ve saglik kosullarina gore yumurta tiiketimine iligkin tiiketici tercihlerini
belirlemektir. Bu amagla goniillii 814 katilimciya 12 sorudan olusan bir anket uygulanmistir.
Demografik veriler ve sorular arasindaki iliski Correspondence Analizi kullanilarak
degerlendirilmistir. Sonuglar tiiketicilerin yasinin yumurta tiiketim sikhigi ve tiiketilen yumurta
tiirleri tizerinde oldukga etkili oldugunu gostermistir. Benzer sonuglar tiiketicilerin gelir diizeyi i¢in
de gdzlenmistir. Ote yandan, tiiketicilerin egitim diizeyi beklendigi gibi sadece tiiketilen yumurta
tirleri tizerinde etkili olmustur. Hastaliklarin yumurta tiiketim sikhigini kisitladigi ve tiiketilen
yumurta tiirlerini etkiledigi bulunmustur. Sonug olarak, katilhimcilarin yumurtalar hakkinda bilgi
aradiklar: kaynaklarin egitim geg¢mislerine gore farklilik gosterdigi belirlenmistir. Bu c¢alisma,
yumurta tiiketimi ile demografik veriler arasindaki iliski hakkinda bilgi vermektedir. Calismanin
sonuglari, yerel ve endiistriyel yumurta iireticileri i¢in, yamurta tiiketimine iligkin tiiketicilerin alg1
ve kararlarini anlamak agisindan degerlidir.
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Introduction

Egg is not only one of the most valuable food in human
diet but also it is used in many food formulations due to its
nutritional and functional effects. The total world egg
production were 800.885.59 tonnes, this value in European
Union were 7.144.416 least developed countries —
1.888.211 and low-income food deficit countries —
8.301.831 tonnes (FAOSTAT, 2019). The world export and
import values of eggs were 2.179.205 tonnes (3.532.450.000
US$) and 2.137.229 (3.587.048.000 US$) according to the
(FAOSTAT, 2019) data, respectively. In Turkey, the total
egg production 1.205. 075 tonnes while import and export
values were 1.714 tonnes (2.2547.000 US$) and 348.208
(375.790.000 US$), respectively (FAOSTAT, 2019).
According to 2018 data, egg consumption was 224
egg/person and egg production was 295 egg/person in
Turkey (EPA, 2018). The stats given above was showed
that egg was consumed in not only developed but also
underdeveloped countries due to easy find, cheap and
nutritious.

Egg consists of approximately 75% water, 12%
proteins, 12% lipids and small amount of carbohydrates
and minerals (Yamamoto et al., 1997). Additionally, egg
protein is called “exemplary protein source” due to its high
digestibility. Besides, egg protein contains all of the
essential amino acids and non-essential amino acids with
balanced rate. Egg is also regarded as a good source of
bioactive compounds such as linoleic acid, phosvitin,
vitamin A, vitamin D3, riboflavin, vitamin B12, vitamin E,
thiamine, folic acid, phosphorus, magnesium, calcium,
copper, zinc, iodine and iron (Lesnierowski and
Stangierski, 2018; Sunwoo and Gujral, 2015). The amount
of cholesterol in 58 g hens egg is approximately 213 mg
hence; eggs are regarded as major source of dietary
cholesterol (Ronzio, 2003).

Despite the rich nutrient content mentioned above,
some of the factors are limits egg consumption or affects
consumer preferences, such as age, lifestyle, income level,
education level, knowledge level, animal welfare, price,
health concerns, etc. In literature, reported that price is the
most important attribute for Spanish consumers followed
by the hens’ feed and their rearing conditions (Mesias et
al., 2011). In Turkey, reported that 51.6% of families
purchased eggs from supermarkets and 48.7% of
respondent paid attention on production date when
purchasing eggs. In the same study was reported that 86%
of respondents could pay higher prices for organic eggs
(Demircan et al., 2018). In another study reported that the
most effective purchasing factors on consumers was egg
packaging and egg colour at a rate of 67.46% and 81.20%,
respectively (Mizrak et al., 2012).

Another important factor affecting egg consumption is
high cholesterol content of egg hence; most people avoid
consuming eggs or restrict egg consumption (William et
al.,, 2017). Recently, researches proved that relation
between disorders and human diets showed high
correlation. From these disorders gastrointestinal
disorders, obesity, diabetes and cardiovascular disorders
are the leading ones (Ballesteros et al., 2015; Eckel et al.,
2014; Geiker et al., 2018; Soliman, 2018).

The goal of this study is to measure the preferences,
trend and level of knowledge of the Turkish consumers
on egg consumption.

Materials and Methods

Questionnaire

Questionnaire containing 12 questions was prepared.
The questionnaire was composed regarding demographic
data (Q1-Q5), sports/activities (Q6), preferences and
consumption of egg (Q8-Q10), disorders (Q11) and
information resources (Q12) of consumers. Respondents
can check multiple boxes between the Q7 and Q11. 814
volunteer egg consumers at living in different parts of
Turkey responded in the survey during May to September
2019. The questionnaire and information about the
participants are given in Table 1. This study was approved
by Canakkale Onsekiz Mart University Clinical Research
Ethics Committee (App. No: 2019-11). After approval, the
questionnaire was applied face to face and using with
online Google Forms® and link was announced by social
media accounts and sent by email lists.

Data Analysis

The data obtained from the survey was evaluated by
using SPSS v.23.0 (IBM Corp.) statistical software.
Correspondence Analysis (CA) was performed to explain
relation among demographic data, egg consumption and
factors affecting consumption. Correspondence analysis is
one of the statistical technique that provides graphical
presentation of cross tabulations. Correspondence analysis
is appropriate statistical technique applied for the
categorical data and explain relationship between
categories in a concise way. Results were displayed in
detail with plot in a multidimensional space, where related
or similar categories are shown closer to each other (Aday
and Yener, 2014; Greenacre and Blasius, 2006).

Result and Discussion

The age, gender, marital status, education level,
monthly income levels, number of children and sports
frequency of the participants are given in Table 1. As seen
from Table 1, 20.5% of the participants ranged between 18-
25, 24.6% - 26-35, 21.1% - 36-45, 19.7% - 45-55 and
14.1% were 55+ age. 50.5% of the participants were male
and 49.5% participants were female. 61.5% of the
participants were married, while 38.5% were single.
Considering the educational level of the participants, 54%
of the participants had at least a university diploma
(university, master and PhD.) and 46% graduated from
high school and primary school. 60% of the participants
had at least one child, while 40% of the participants had no
child. Additionally, the income of 52% of the participants
was 2.500b and above, while 48% of participants earned
below 2.500b. The number of the participants without
children were 327 (40.2%), participant with one children -
143 (17.6%), two children - 261 (32.1%), three children-
65 (8%) and 4+ children - 18 (2.2%). It was determined
that 8.6% of participants were doing sport or activities
every day, 23.3% - several times per week, 19.8% - once a
week while 48% participants were never doing sports or
activities.
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Table 1. Demographic Data of Respondents and Consumption Practices of Eggs.
. . Frequency
Questions Practice N %
018-25 167 205
[026-35 200 24.6
Q1- Age? [136-45 172 211
[146-55 160 19.7
55+ 115 141
CFemale 411 505
Q2- Gender? OMale 403 495
OPrimary 170 209
OSenior 201 247
Q3- Education level? OUniversity 370 455
CMaster 56 6.9
OPh.D. 17 21
. COMarried 501 615
Q4- Marital status? Osingle 313 385
o 327 40.2
01 143 17.6
Q5- How many children do you have? 02 261 321
03 65 8.0
D4+ 18 22
[J0-1500 212 26.0
[01501-2500 178 219
Q6- Monthly income level? ** [12501-3500 135 16.6
[13501-5000 148 182
05000+ 141 17.3
CEveryday 70 86
) . : I OSeveral times per week 190 23.3
Q7- What is your frequency of doing sports / activities? COnce a week 161 198
CONever 391 48.0
COnce a day 260 31.9
OSeveral times per day 118 145
Q8- What is the frequency of egg consumption? CIOnce a week 121 149
OSeveral times per week ~ 288 35.4
CINever 27 33
OFree-Range 166 20.5
OOrganic 187 231
Q9- What kind of eggs do you prefer? * Olindustrial 108 133
OVillage 285 35.2
OEnriched 14 17
OPrice 245 30.3
OMark 194 204
Q10- What attributes do you pay attention to when purchasing eggs? * CIDimension 129 159
CColour 9% 119
OShape 49 6.1
OCholesterol 35 43
CCardio-vascular 41 50
- i * ODiabetes 35 43
Q11- Do you have any known disorders? CObesity 8 10
CINone 603 74.1
COther 61 7.5
OTelevision 142 175
Q12- Which resources do you get information about relationship between Dlinternet 5;100 64694
food and health? * CINewspaper '
OJournal 10 12
CBook 19 2.3

*The values shows only consumers marking a single option, **Turkish Lira
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The effects of gender and marital status on egg
consumption, purchasing factors and the type of eggs
consumed are given in Figure 1. Gender was significantly
effective on egg consumption frequency (P<0.05). The
egg consumption frequency of male and female
participants were commonly “once a day” and “several
times a week” (Figure 1a). There was no statistically
significant relationship among gender with egg types and
egg purchasing factors (P>0.05). For the female
respondents  purchasing  factors were  “price”,
“dimension” and “colour”. In addition, female respondent

preferred “enhanced” type of eggs while male
respondents  preferred  “organic”  (Figure  1b).
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Nevertheless, the purchasing factors of male respondents
were mostly “shape” and “trademark” (Figure 1c).
Marital status was significantly influenced on egg
consumption frequency, preferred egg types and egg
purchasing factors (P<0.05). Similar to gender results the
egg consumption frequency of married and single
participants were mostly “once a day” and “several times
a week” (Figure 1d). Results showed that married people
mostly preferred “village” type of eggs while single
people preferred “organic” eggs (Figure 1e). In literature
data, reported more than 80% of Turkish consumers can
pay much more for organic eggs (Mizrak et al., 2012).
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Figure 1. Egg Consumption Frequency (a), Preferred Egg Types (b), Purchasing Factors (c) of Respondents According
to Gender and Relationship Among The Egg Consumption Frequency (d), Preferred Egg Types (e), Purchasing Factors
(f) and Marital Status.

The purchasing factors for married respondents were
colour>price>dimension>trademark>shape of eggs
while male respondents were shape > trademark >
dimension > price > colour (Figure 1f).

Figure 2a shows relation between age (Q1) and egg
consumption frequency (Q8). The egg consumption
frequency of respondents at 18-25 age were “once a
week”, 26-35 age - “once a day” and 46-55 age - “several
times a week”. Additionally, a remarkable result was that
egg consumption frequency of 55+ age people was
“several times per day”. Only 27 participants out of 814
stated that they never consumed eggs.

In Figure 2b, the preferences of consumers on egg
types in regard to age were displayed. Generally, 18-25
aged respondents preferred “organic” eggs, 26-35 ages
consumed mostly “industrial” eggs but also “free range”
and “enhanced” egg types. Consumers older than 55
preferred “village” eggs, obtained from hens fed in
villages. Moreover, “trademark” and “dimension (size)”
were the most important attributes for consumers of 18-
25 and 26-35 age. For consumers of 36-45 and 46-55 age,
the most important egg attribute was “price” (Figure 2c).
On the other hand, egg “shape” and “colour” attributes
were the most important for the consumers older than 55
years of age. As a result, consumer age was a very
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effective factor on egg consumption, preferred egg types
and egg purchasing factors of consumers (P<0.05). One
of the previous research reported only 26 out of 448
participants never consumed eggs. Differ from our
results, the older participants consumed less frequently
eggs in Accra metropolitan area (Ayim-Akonor and
Akonor, 2014). These differences can be explained with
different eating habits, life style and socio-economic
factors.

In the same study reported that similar to our findings,
the age was more effective on egg consumption than other
demographic data and 47.6% of the respondents liked
eggs from locally-bred chicken (Ayim-Akonor and
Akonor, 2014). In a recent study it was reported that the
egg consumption frequency of age of under 21 was
everyday (3.10%), 3-5 times (22.90%), 1-2 times
(64.60%) and never (9.40%) (Giannetto et al., 2016). In
the same study, the researchers reported the egg
consumption frequency for consumers of age of 25 was
everyday (2.40%), 3-5 times (18.30%), 1-2 times
(68.30%) and never (11.00%) (Giannetto et al., 2016).

Another factor affecting the frequency of egg
consumption and preferred egg types was number of
children (P<0.05). Families with 1, 2 and 3 children and
without children consumed eggs more than families with
more than four children (Figure 3a). Particularly,
families with 1, 2 and 4+ children preferred “village”
type of eggs and families without children preferred
“organic” eggs (Figure 3b). Older consumers and
consumers with families mostly preferred cheaper eggs
such as commercial rural eggs (Boxall et al., 2007).

Literature finding are close to our findings. There
were no statistically significant relationships between
number of children and egg purchasing factors (P>0.05,
data not shown).

Contrary to the consumer age, the education level of
consumers was not effective on frequency of egg
consumption (P>0.05, data not shown), though it was
effective on purchased type and purchasing factors of
egg (P<0.05).

Primary school and high school graduates mostly
preferred “village” type eggs, while master and university
graduates preferred “free range” and “organic” eggs
(Figure 4a). Previous research reported that consumption
of free-range, organic and enhanced eggs increased with
increasing education level (Bejaei et al., 2011).
Moreover, attributes considered by the consumer when
buying eggs differed according to their education level.
Generally, the egg choice of primary school graduates
was determined by “colour”, while high school graduates
decision was done according to “price”. It was found that
for university graduate consumers, the most important
attribute are both egg “shape” and “dimension”.
“Trademark” is the most effective attributes on the master
degree consumers. However, these attributes (price,
shape, colour, dimension and trademark) were not
effective on PhD graduate consumers preferences.
(Figure 4b).

Mizrak et al., (2012) indicated that for the Turkish
consumer factors of purchasing were brand (13.29%),
colour (4.33%), size (10.74%), date of production
(62.40%), price (4.96%) and other (4.28%).
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Figure 2. Relationship Among Egg Consumption
Frequency (a), Preferred Egg Types (b), Purchasing
Factors (c) and Age of Respondents.

Econ: egg consumption, Epref; preferred egg types, Eatt; egg purchasing
factors.
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Figure 3. Relationship Among Egg Consumption Frequency (a), Preferred Egg Types (b), and Number of Childrenchild;
Number of children, Econ: egg consumption, Epref; preferred egg types.
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Figure 5. Relationship Among Egg Consumption Frequency (a), Preferred Type of Eggs (b), Purchasing Factors (c)

and Monthly Income Levels of Participants
Income; Monthly income level (Turkish Lira), Econ: egg consumption, Epref; preferred egg types, Eatt; egg
purchasing factors.
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In another study, 61% of university students indicated
that price was the most effective factor on egg purchases,
while 27% of students did not agree (Giannetto et al.,
2016). Figure 4c showed the resources that the respondents
used to obtain information about egg. According to the
results, primary school graduates preferred television,
master and high school graduates -- journal, PhD graduates
-- newspapers and books, while university graduates used
internet resources. The education level of participants was
found to be effective on the information retrieval resources
(P<0.05).

Income levels of consumers were found to be effective
on egg types, egg consumption frequency and egg
purchasing factors (P<0.05). The egg consumption
frequency of respondents with 0-1500% was “several times
per day”, 1501-2500% was “once a week”, 2501-35000 was
“once a day”, 3501-5000 and 5000+h was “several times a
week”, according to Figure 5a. In terms of egg types,
participants with income of 1501-2500% and 2501-3500%
preferred village, 0-1500b - organic, 3501-5000 and
5000+b - industrial and free-range types of eggs.

preferred organic eggs, though these are not certified
products but eggs from their villages, they do not mean
commercial products (Figure 5b). The most important
purchasing factor of egg was determined to be “price” and
“colour” for the participants with 0-1500 and 1501-2500%
income levels. From Figure 5c¢, it can be seen that egg
“trademark” was the most effective attribute for the
participants with 5000b+ income levels. Ronald, (2000)
reported that particularly consumers with low-income level
purchased eggs due to high nutritive value hence; they used
eggs as a source of nutrients at economical price. Adejoro,
(2001) indicated that egg consumption decreased with
decreasing income level of the consumers.

In another study reported that “egg price” was the major
attribute determining consumer preferences (Mesias et al.,
2011). Literature findings are close to our findings. There
was statistically significant relationship between sports and
egg consumption frequency (P<0.05) (Figure 6). There was
positive linear correlation between egg consumption
frequency and sports doing frequency. It was determined
that regular sports participants consumed several times egg
per day and once a week sports participants consumed egg
several times a week. Sport activities were not effective on
the consumed egg types and egg purchasing factors of the
participants (P>0.05, data not shown).

Disorders were most effective on egg consumption
frequency, preferred egg types and information resources
of participants (P<0.05). The relationship between egg
consumption and disorders was clear, (Figure 7a). In
particular, from Figure 7a it can be observed that
participants who did not have any disease consumed eggs
frequently. Results demonstrated that the participants did
make a clear connection between egg consumption and
disorders. Previous research reported that the reasons of
not consuming egg were medical advice (41.70%), my own
decision (20.80%), cholesterol (33.30%) and other (4.20%)
(Mizrak et al., 2012). On the other hand, Figure 7b
indicated that participants with cardio-vascular disorders
preferred village type of eggs. Participants who did not
have health problems preferred mostly organic type of
eggs. In literature reported that consumers interested in
healthy diets usually bought special eggs such as enhanced,

Particularly, the 0-1500b income level participants :
free-range and organic (Boxall et al., 2007).
1
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Figure 7. Relationships among Egg Consumption Frequency (), Preferred Type of Eggs (b), Information Resources (c)

and Participants Disorder

Econ: egg consumption, Epref; preferred egg types
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The results about information retrieval type of the
respondents with disorders are given in Figure 7c. In Figure
7c, it was presented that especially participants with
cholesterol and cardiovascular disorders were following
television and internet. Additionally, participant without
disorders were following book and internet. The
participants with obesity and diabetes disorders were not
regularly following any publication for information about
relation between disorders and egg consumption. Results
demonstrated that television and internet were most
referenced resources for information about relationship
between disorders and egg consumption.

Conclusion

The present study showed that only 3% of the
participants never consumed eggs. The older consumers
consumed eggs more frequently than younger consumers.
Consumers older than 55 preferred village type of eggs that
were obtained from hens fed in village. The results showed
that the most important attribute of eggs was price for
consumers older than 35. Education level did not affect the
frequency of egg consumption, while it was mostly
effective on purchased egg type. Egg consumption
frequency increased depending on incoming level
decrease. Healthy participants consumed more frequently
eggs than participants with disorders. It was determined
that the best retrieval resource in informing healthy
individuals was the internet. Consumers should be directed
to the right information sources about relation between egg
consumption and health.
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