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ABSTRACT

BACKGROUND: Rather erroneously, eggs consumption is linked to increase in plasma cholesterol content and incidents of cardiovascular
diseases, cancer, stroke, or diabetes. This misconception which is more pervasive particularly in sub-Saharan Africa, has led to very low
patronage of eggs intake. In this study, egg consumption patterns, desired egg characteristics, and the extent to which the perception of
eggs consumption as a health risk is entrenched among consumers in the Volta Region of Ghana, were examined.

METHODS: The study used primary data for the analysis and the 2-stage sampling technique was employed. First, 5 districts (Keta, Ho,
Krachi East, Nkwanta South and North Tongu) were selected and afterward, a sample was randomly selected from each of the district. A well
designed and pretested questionnaires were administered to the respondents.

RESULTS: It was found that cheaper price and deep yellow yolk were the most persuasive parameters that motivate consumer purchase.
The relationship between educational level and awareness on cholesterol types was significant. More than half of the respondents held the
view that egg intake results in an increase in serum cholesterol and leads to the incidence of serious health problems.

RECOMMENDATION: This study proves the urgent need for a concerted national public education effort to raise awareness about the nutri-
tional and health benefits of eggs intake. Success in such awareness creation will go a long way to greatly minimize acute malnutrition in the

Ghana.
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Introduction

Eggs satisfy the essential nutrients important for human
growth and development, especially in children and young
adults.! Eggs are laid by the females of species including birds,
reptiles, amphibians and fishes. Among the birds, fowls or
chickens were domesticated earlier than any other and served
as the main source of eggs for food to humans.? Eggs are a
nutrient-dense food and good source of high quality protein,
fat-soluble vitamins (A, D, E, and K) as well as water-soluble B
vitamins,® and minerals such as zinc, iron, and copper.*> The
protein content of a diet has long been associated with increased
satiety. In this regard, some evidence show that the high pro-
tein content of eggs may contribute to greater satiety than, for
example, white bread or ready-to-eat breakfast cereals.® There
is also evidence that eggs could help promote weight loss in
overweight and obese subjects to increasing feelings of satiety
and reducing short-term energy intake.” Furthermore, eggs are
important in fat digestion which is mediated by bile since eggs

aid in the synthesis of steroids, for example vitamin D—a pre-
cursor in bile production.

The nutrient abundance and the great potential of chicken
eggs to serve as a whole meal and their popularity promoted
the production of chicken eggs to become commercialized and
gave rise to egg-based industries with respect to production,
processing and marketing. Compared with other type of eggs,
fowl or chicken eggs became the most popular and preferred
due to the biological cycle of fowls which is characterized by
early start in eggs laying right from the fifth month after
hatching.? Fowls can lay eggs every day for most part of their
reproductive life. Besides, chickens make most efficient use of
crude protein in their feed compared with other poultry such as
guinea fowls and hence economically cost-effective, most con-
venient and profitable to produce.® Furthermore, because
chickens were domesticated earlier than any other birds, drugs
and vaccines were also developed to help prevent and treat
poultry diseases in order to prolong their lifespan.?
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Available data on maternal and child nutrition show that
globally, malnutrition is responsible for nearly half the deaths
of children under age 5years. Malnutrition is asserted to con-
tribute to more than one-third of all child deaths, although it is
rarely listed as a direct cause. Child malnutrition was associated
with 54% of deaths in children in developing countries in
2001.° The vicious cycle of poverty, disease and illness aggra-
vates this situation. Malnutrition causes children to start life at
a mentally sub optimal levels. Lack of education, especially
amongst women disadvantages children as far as healthy prac-
tices like breast feeding and child’s healthy foods are con-
cerned.’® Research conducted among children in urban areas in
Ghana revealed poor economic, cultural, and environmental
conditions as the main causes of malnutrition.!! This under-
scores an urgent need to invest resources and ensure continued
efforts to eliminate malnutrition in Ghana.’? In this regard,
eggs contain a cheaper source of protein compared with meat
that can help reduce the level of malnutrition in the country,
especially among children and young adults.

Unfortunately, the use of eggs for food has been associated
with the misconception that egg consumption leads to some
serious health associated problems experienced in society.!113
According to Drouin-Chartier et al'* and Surani," food and
health advisors in America relied on such misconception in the
1970s to restrict egg intake. A survey carried out in the Greater
Accra region of Ghana indicated that there were serious mis-
conceptions about consumption of eggs within the region.!?
The survey revealed that the perception among the population
was that the intake of eggs causes high plasma cholesterol lev-
els and perceived to give rise to high incidence of cardiovascu-
lar diseases such as stroke, diabetes, and arteriosclerosis.

Eggs are rich in cholesterol (391 mg per 100 g in a raw egg)
which occur in 2 forms—the dietary and blood cholesterol.**
These types of cholesterols are carried by High Density
Lipoprotein (HDL) and Low Density Lipoprotein (LDL). It
is, however, notable that the HDL found in eggs have been
scientifically proven to be the good type whereas the LDL
mostly in diets have been found to be the bad type. A study by
Shin et al'® suggested that high levels of LDL cholesterol
may impact atherosclerosis development. Nevertheless, Kim
and Campbell!” and Rehault-Godbert et al'® stressed the sig-
nificance of the nutritional value of eggs, indicating that 2
eggs per day could not produce the levels of LDL that will
lead to the development of atherosclerosis and other condi-
tions in consumers. Besides, eggs are a nutrient-dense food
and contrary to popular opinion, are not high in saturated
fatty acid (SFA) or in energy.”> However, the total fat and SFA
content is not high and the fat in eggs is predominantly
unsaturated (44% monounsaturated; 11% polyunsaturated).
An egg is also relatively low in energy (896kJ/214 kcal per
100g; approximately 335kJ/80kcal in a medium-sized egg)
compared with meat and is a valuable source of many essen-
tial micronutrients.’

Egg consumption differs widely among countries, with per
capita consumption being high among the developed coun-
tries. The misconception of these facts have led to limited egg
consumption in many countries particularly, in Ghana. The
problem of misunderstanding or misconception about eating
eggs among Ghanaians is a long-standing one. Due to this
problem, comparatively the per capita consumption for Ghana
is low and reported as 12 eggs per year,’ a rate which is more
than 10 times smaller than the world average. It is indeed an
urgent problem in Ghana that people do not eat enough eggs
for healthy wellbeing because of seeming misunderstanding or
misconception of eggs being predisposing factor for ill health.
Nonetheless, trends analysis show that global egg consumption
is on the increase in over 100 countries. Reports reveal that egg
consumption is on the rise at a rate ranging from 2% increase
in Benin and Nigeria to 346% in Myanmar.?’ This might be
due to the increasing education on the benefits of egg con-
sumption in the maintenance of good health. According
FAO,?! consistent education dispels the negative perceptions
about egg consumption. Subsequently, individuals take advan-
tage of the nutritional benefits of eating eggs and consume
more when available.

The previous research by Ayim-Akonor and Akonor'? con-
cluded that gaps exist between scientific knowledge and con-
sumer perception of egg intake. This pervasive thought, which
lacks ample scientific evidence, affects consumption among dif-
ferent age groups. As part of a national program to ascertain this
notion with scientific data from the various regions of Ghana,
Ayim-Akonor and Akonor initially surveyed the Greater Accra
region and reported their findings.1? Similarly, to expand cover-
age, this work carried out the Volta regional survey on consum-
ers’ perception of eggs and their consumptions. The main
research question of this study was whether or not there exist
misconceptions or misunderstanding about egg intake that
emanates from the notion that egg intake affects human health
by way of predisposing people to cardiovascular diseases in the
Volta Region of Ghana. This study, therefore, investigated the
extent to which misconceptions, misunderstandings or myths
surrounding egg consumption are entrenched among people of
Ghana with evidence from the Volta region.

The study contributes to knowledge and could as well aid
in policy formulation regarding misconceptions or misunder-
standings about egg consumption. The findings of this study
is also crucial as far as strategies and policies to curb the mal-
nutrition that plague many children and young adults are
concerned.?>?* The present research will establish and pro-
pose effective ways to encourage the consumption of eggs in
order to help reduce the level of malnutrition, especially in
Ghana. Moreover, this study extends an existing work by
Ayim-Akonor and Akonor,'? who focused on a similar survey
that covered the Greater Accra Region. The present work,
however, covered the Volta Region, as part of a national survey
program.
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Materials and Methods
Study area

The study was conducted in the Volta region of Ghana.
Specifically, 5 districts in the Volta region were selected for
this survey, namely, Keta, Ho, Krachi East, Nkwanta South
and North Tongu. In order to sample views of respondents
that are geographically representative, the 5 districts were
selected from northern, central and southern parts of the Volta
Region. The Volta region has a population of 2 118252 accord-
ing to 2010 population and housing census (PHC).>> The
region covers the eastern part of the country and shares
boundary with Togo. The region is located between latitude
5°45'N and 8°45'N along the southern half of the eastern bor-
ders of Ghana with 8 major ethnic groups that speak different
languages. The Coastal savannah zone, which includes the
Volta region, is a narrow belt paralleling the coast with annual

Sample size for the study =

rainfall ranging from 600 to 1200 mm per year.?¢ There are 2
distinct rainy seasons in the zone—May-June (major rains)
and August-September (minor rains). The major vegetation
types are classified as southern marginal forest from Accra
Westward, southern outlier forest in the Accra plains and
savannah in the Ho plains.?” The major occupations in the
region are farming, fishing, and trading.

Sample size, data sources, and collection

According the 2010 PHC, the population of Ghana and Volta
region were estimated to be 24658825 and 2118252 respec-
tively. The total population of Ghana was subjected to a soft-
ware called Raosoft program with a 99% confidence level and a
1% marginal error, and the sample size for the entire country
was generated as 643. Following this, the sample size for the
study was generated as follows:

Population of Region

x100%

Total national populaiton

_ 2118252 1 00% = 8.6%
24658823

-850 6a3=55
100

Therefore, a sample of 55 respondents was selected for the
study. In order to obtain the 55 respondents from the 5 selected
regions and also ensure that they are representative of the
selected districts, the total population of the 5 selected districts

Sample size from each district =

Following this, the number of respondents from Keta, Ho
Muncipal, Krachi East, Nkwanta South and North Tongu were
12,15, 10, 10, and 8, respectively.

Questionnaires descripz‘ion, organization, and

conduct of field research

A 2-stage sampling technique was employed for the data col-
lection and the collected primary data was used for the analysis.
At the first stage, 5 districts (Keta, Ho, Krachi East, Nkwanta
South, and North Tongu) were selected. These districts were
selected from the northern, middle, and southern parts in order
to get a good representation of the whole region. These dis-
tricts have substantial urban and rural dwelling population
sizes. The second stage involved random selection of respond-
ents from each district. Open Data Kit (ODK) set of tools was
used for the entire data collection process. A well designed and
pretested questionnaire with both open ended and close-ended

was used as the common denominator. The total population of
the 5 districts according to the 2010 PHC is 648 908.192° The
required sample size of respondents from each of the 5 selected
districts was determined as follows:

Population of District
x55

Total Population of 5 Districts

questions were administered to the respondents. The pretest
(which was done in another district other than the 5 selected
ones) was done to ensure that relevant variables were included
in the questionnaire, whiles irrelevant ones were discarded. It
was also to ensure that the questions to be answered are devoid
of any ambiguity. Besides, in order to get rid of bias sample,
trap questions were considered and incorporated in the ques-
tionnaire to prevent invalid answers. The questionnaire had
various sections capturing demographic and socioeconomic
characteristics of the respondents. The questionnaire also cap-
tured information on egg consumption by the respondents.
Both self and assisted approaches to questionnaire administra-
tion were employed. In this regard, respondents who could
read, understand and write were given the questionnaire to fill
be themselves. Those who could not read, understand and write
in English language (the language used in designing the ques-
tionnaire) were interviewed and their responses were used to
fill the questionnaire accordingly. These approaches were used
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Figure 1. Some demographic characteristics of respondents.
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in order not to ignore respondents who could not read, under-
stand and write in English language.

Data processing and analysis

The study used primary data for analysis. Data were analyzed
using descriptive statistics: frequency tables, pie charts, and
bar charts. Chi square analysis was used to identify cross
tabulation of key variables related to egg consumption as well
as measurement of the degree of agreement among the
respondents.12.28

Survey Results and Discussion

Demographic and socio-economic characteristics of
the respondents

Gender, age, marital status, and religious affiliation distribution of
respondents. 'The gender, age, marital status, and religious affili-
ation distribution of the respondents is shown in Figure 1.

It was revealed that female respondents were 28 and males
were 27 representing 50.91% and 49.09% respectively. The
sampling was gender fair and balanced with almost equal rep-
resentation. This further implied that the views of both males
and females were equally considered in this study. The results
also revealed that majority (61.82%) of respondents at the time
of conducting the survey were between 18 and 40years. The
next age group was those between 41 and 50 (20%). Respondents
between 51 and 60years constituted 10.91%. Those who are
60years and above were 7.27%. With respect to the marital

status of respondents, the survey revealed that 76.36% are mar-
ried, 21.82% are single and 1.82% are divorcees. Regarding the
religious affiliation of the respondents, majority (89.09%) are
Christians. Altogether, the other religious denominations
Muslims, Pagans and Traditionalists comprised 10.91%. The
average household size in each of the sampled districts was also
estimated and it was revealed that the average household size
for North Tongu was 8. Same was estimated for Krachi East.
Ho Municipality and Nkwanta South had the same average
household size of 6. The least average household size recorded
was 4 and it was for Keta district.

Education, dwelling location, employment status, and average
income distribution of respondents. The distribution in terms of
education, rural and urban dwelling, employment status, and
monthly income is presented in Figure 2.

In Figure 2, it is revealed that greater proportion (87.27%)
had some level of formal education (Basic, Senior High School
[SHS], and Tertiary). Respondents who had SHS education
were 25.45% and 12.73% had no level of formal education
(None). Most of the respondents were predominantly rural
dwelling and this constituted about 74.55% while 25.45%
were urban dwellers. The employment status of respondents
showed that majority (61.82%) were self-employed. Public
and private sector employees 20%. Unemployed respondents
constituted 8.18%. With regard to monthly income, it was
shown that the average monthly income ranged between less

than GhC500 and a maximum of Gh(2000. Specifically, it
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Educational levels of respondents
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Figure 2. Level of education, rural or urban dwelling distribution, employment status, and the average income of respondents.

Egg consumption
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Figure 3. Some factors that influence the consumption of eggs by respondents.

was revealed that majority (63.64%) of the respondents earned
average income of less than GhC500. It was shown that 5.45%
of the respondents earned between Gh(1000 and Gh(2000
whiles 30.91% earned between Gh(C500 and Gh(C1000.
Generally, it can be concluded that, most of the respondents
were low income earners. It was revealed that individuals in
the higher income class could afford eggs and other different
kinds of proteins such as meat, milk, and fish. This is an

indication that income level of consumers play significant role
when it comes to purchasing decision.

Some factors that influence the consumption of eggs
by respondents

The factors that influence consumption of eggs by the respond-
ents is presented in Figure 3.
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Figure 4. Some factors considered by egg consumers.
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From Figure 3, it is observed that virtually all the respond-
ents surveyed consumed eggs. Out of the 55 respondents inter-
viewed, 54 of them (98.18%) take eggs for food. Only one
respondent did not consume egg within 3 months prior to the
study. Among the egg consumers, it was revealed that most ate
an egg only 2 or 3days in a week. The implication is that,
although most of the population in the Volta Region consume
eggs, the amount of eggs consumed is very low in the study
area. This is because they consume only 1 or 2 eggs in just
about 2 or 3days in a week instead of daily consumption of 2
eggs per day and thus, the quantity of eggs used turns out to be
low. Through the interviews, about a third of the respondents
were of the perception that eating too much eggs could lead to
some ill health implications. This opinion accounts for the low
rate of egg consumption. This fear that if too much eggs are
eaten, it could pose health risks is, however, unfounded because
studies have shown that consuming 2 eggs per day for 6 weeks
causes no health related diseases.2%30

Out of the 54 egg consumers, majority (63.64%) of them
were willing to consume more eggs if available and affordable.
Similar responses have been obtained in past studies.!>1315
This means that egg consumption could be increased if there is
access and also affordable. On the contrary, about 36.36% of
them will not consume more eggs if available. The reason for
this response could be that these respondents hold perception
of the ill health conditions associated with more egg consump-
tion. Generally, larger egg sizes are preferred by consumers to
medium and small size eggs. A high percentage of respondents
(70.91%) preferred larger egg sizes, followed by medium size
eggs (25.45%). Only 3.64% of the respondents will choose

small size eggs. It can be inferred that most of the respondents

preferred bigger egg sizes which could be attributed the price
they pay for the eggs (value for money ideology). In a similar
study conducted in Malaysia, large egg size ranked top as the
most preferred compared with other attributes such as color
and size of packaging.3! The preference for large eggs and
attributed reasons in the study carried out by Ahmed et al®* and
Ayim-Akonor and Akonor'? conform to the findings of the
present study.

It was also revealed that most of the respondents did not
have knowledge of the nutritional content of eggs. From the
responses, more than half of the respondents, 31 (56.36%) were
not aware of the nutritional content of eggs. However, a good
proportion of 40% (22 respondents) were able to mention pro-
tein as the main nutritional content of egg. Most consumers
consider egg to be a good source of protein, an observation that
is similar to findings by Applegate,®? de Groot et al! and
Ayim-Akonor and Akonor!? who reported that most consum-
ers consider egg as a top source of protein. Further investiga-
tion revealed that 40% of respondent were not aware that there
are other nutrients such as calcium, iron sodium, manganese,
Vitamins A, D, E, and K in eggs. The knowledge of fat as a
component of eggs was extremely low as only 1 (1.82%)
respondent indicated in affirmative to such knowledge.

Preferred egg characteristics by egg consumers

The preferred egg characteristics by consumers is shown in
Figure 4. Most (50.91%) of the respondents were of the opinion
that egg is affordable and a cheap source of protein. However,
45.45% indicated that the prevailing selling price of eggs was

expensive. About 3.68% of the respondents were indifferent to
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Is egg consumption good for health?
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the price of eggs. With as high as 45.45% unable to afford eggs,
high prices could be one of the very important factors account-
ing for the low consumption rates. The most preferred yolk
color yellow for eggs was chosen by 89.09% of the respondents.
Only 5.45% of the respondents chose white as their preferred
yolk color with 5.45% also remaining indifferent to both colors.
The consumers preferred yellow yolk color because they per-
ceived it to be more tasteful, nutritious, and attractive than oth-
ers. Though the color of egg yolk does not reflect its nutrient
value in any significant way, most of the consumers associated
yellow colored yolks with more nutrients. Richer-colored egg
yolks are more likely to come from free-range hens.

In a similar study by Senbeta et al?® on the perception of egg
consumption in Ethiopia, it was found that majority of
respondents preferred yellow yolk to white yolk. Likewise, the
perceived richer nutritional content of yellow yolks was the rea-
son for the choice. With respect to the preference for egg pack-
ages (package of 6 eggs, a crate and dozen), most (50.91%) of
the respondents preferred a package of 6 eggs. Respondents
who preferred egg crates made up 40%, whiles only 9.09% pre-
terred a package of dozen eggs. This finding is contrary to what
Ahmed et al®! found. The study of Ahmed et al®! revealed that
both 10 per pack and 30 per pack were the most preferred fol-
lowed by the 6 per pack.

Respondents’ opinions and experiences that

influence patronage of eggs

Furthermore, how respondents’ opinions and experiences influ-
ence eggs patronage were elicited and the responses are reported
in Figure 5.

Based on the respondents who indicated “yes” to egg con-
sumption, majority of them (83.33%) were of the conviction
that eggs are good, nutritious and can be substituted for meat.
The rest of the respondents however responded otherwise.
Such opinions against egg consumption emanate from the
misconceptions about egg consumption being a predisposing
factor for serious health worries in society.’3'> Some respond-
ents (9.26%) are also careful of egg intake because they had
been cautioned by health workers to restrict or cease egg intake.
Such medical advice could be due to some health problems.
The results further showed that majority (85.19%) of the
respondent are unaware of misconceptions or myths associated
with egg consumption. A small proportion of respondents were
aware of the myths or misconceptions surrounding eggs intake.

Majority of the respondents (79.63%) indicated knowledge
of low and high quality oils. Awareness informed their choice of
the type of oils they used for preparing egg-based foods and
other foods. The remaining respondents were unaware or have

no knowledge of low and high quality oils. The type of oil used



Nutrition and Metabolic Insights

Groundnut cooking oil

60 50
50
g, 40
€ 30 24.07
2
s 20 1111 I 14.81
: -
o L]
Good oil Bad oil Do not know if Indifferent, will
good or bad oil use it whether
good or bad oil
Perception of how healthy oil is for food preparation
Olive cooking oil
80 75.93
70
60
g 50
£ a0
@
g 30 20.37
&

20
3
0 —

Good oil Bad oil Do not know if Indifferent, will
good or bad oil use it whether
good or bad oil

Perception of how healthy oil is for food preparation

Sunflower cooking oil
70 64.81

29.63

10 I 0 5.56
0 ==

Good oil Bad oil Do not know if Indifferent, will
good or bad oil use it whether
good or bad oil

Percentage
88888

Perception of how healthy oil is for food preparation

Canola cooking oil

120
96.3

Percentage

100
80
60
a0
20 3.7 0 0

0

Bad oil Do not know if Indifferent, will
good or bad oil use it whether

good or bad oil

Good il

Perception of how healthy oil is for food preparation

Figure 6. Respondents’ perception of how healthy it is to use groundnut, sunflower, olive and canola oils for frying eggs or preparation of egg-based foods.

when preparing egg has become very significant. This is because
it has been established that the cholesterol found in eggs is the
same as the type of cholesterol the human body naturally pro-
duces for its metabolic activities. Therefore, the negative percep-
tions associated with egg consumption with regard to ill health
issues may be attributed to the type of oils used in preparing
egg-based foods as documented.3® Such ill health implications
like cardiovascular diseases are more likely to be due to life styles
such as smoking, excessive alcohol intake, or not eating on time.
Cardiovascular diseases, therefore, may not necessarily be the
result of eating eggs or excess of it.2*3° Due to the associated
cholesterol content of the oils used in the preparation of eggs,
boiled eggs were more prevalent among the consumers.

Oils used for frying eggs or preparation of egg-based
foods

The survey results (see Figure 6) showed that 50% of the
respondents used groundnut oil on regular basis and confirmed
it to be good. Groundnut oil is generally used by the respond-
ents because of its popularity among the people in the area. It
was revealed further that 11.11% of the respondents were of
the opinion that groundnut oil is bad while 38.81% do not
know whether the use of groundnut oil for food preparation is
good or not (given by “I do not know” and “Indifferent”
responses in Figure 6). Majority (64.81%) of the respondents
did not use sunflower oil for cooking. However, 29.63% indi-
cated ever using sunflower oil and were of the impression that

it is good. The proportion of respondents who were indifferent
regarding the type of oil they used in cooking, could not tell
whether or not they have ever used sunflower oil. From
Figure 6,75.93% of the respondents have not used olive oil for
cooking. However, 20.37% of the respondents have ever used
olive oil and were of the view that it is good as cooking oil. It
can be deduced that canola oil is not known among the sam-
pled population. It was revealed that 96.3% of the respondents
have never used canola oil. Only 2 (3.7%) of the respondents
indicated knowledge of canola oil being good for cooking.

Cross tabulations of key variables in relation fo egg
consumption

Age group and tendency to consume eggs by consumers. The link
between the various age groups and tendency to consume eggs
or not by consumers is reported in Table 1. It was revealed that
the connection between them was not significant (probability
>.05). This means that eggs consumption is not restricted to
any age group—all age groups consumed eggs. However, peo-
ple who are quite advance in age (for instance, 50years and
beyond) tend to take less number of eggs. This is because of the
perception of eggs containing cholesterol which could predis-
pose older people to cardiovascular related health risks. Besides,
older people are usually of the perception that they have
reached their peak of growth and that extra intake of protein is
wasteful. It is, therefore, more beneficial feeding these proteins
to children and young adults who mostly need it.
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Table 1. Age group and tendency to consume eggs by consumers.

AGE GROUP (Y)

EGG CONSUMPTION

Table 3. Consumption of eggs and influence on consumption of meat.

EGG CONSUMPTION MEAT CONSUMPTION

18-30 0 16 (100)
31-40 0 17 (100)
41-50 0 11 (100)
51-60 1 (16.7%) 5 (83.3)
61 and above 0 4 (100)

x?=8.151; degree of freedom=4; probability =.86 (insignificant).

Table 2. Educational level and preference of yolk color of egg.

EDUCATIONAL PREFERRED YOLK COLOR
LEVEL

INDIFFERENT (%) WHITE (%)  YELLOW (%)
Basic 2(7.7) 1(3.8) 23 (88.5)
None 0 0 7 (100)
SHS 0 1(7.7) 12 (92.3)
Tertiary 1(12.5) 1 (12.5) 6 (75.0)

12=3.635; degree of freedom=6; P=.726 (insignificant).

Influence of educational level on preference for yolk color. The link
between educational level and preference for yolk color of egg
is reported in Table 2.

Educational level does not influence preference for yolk
color of eggs. The preference for yolk color was found to be
similar for all respondents regardless of educational back-
grounds. Most respondents irrespective of educational back-
ground preferred yellow yolk color to the white. This preference
was based on esthetic considerations. Culturally, yellow yolk
color is predominantly consumed. Many people, therefore, per
their upbringing, associate the yellow color to more nutritive
value compared with the white yolk eggs. By comparison, the
nutritional content of the yellow and white yolk are the same.
The yellow yolk is more associated with the locally raised birds
where due to the free range, these birds pick green leaves, yel-
low corn, and alfalfa among others that contain essential xan-
thophyll pigments or vitamins which confer the coloration on
the yolk. In addition, under the free range system, the hen
mates with the cock to produce fertile eggs whereas birds raised
commercially in intensive systems produce mainly table eggs
that are not fertile. It is also notable that some color differences
could be due to genetic control.

Egg intake and influence on meat consumption

The association between egg intake and meat consumption is
reported in Table 3. It was observed that the link was insignifi-
cant (probability >.05). Meat consumption among egg and

No 0 1 (100)

Yes 6 (11.3) 47 (88.7)

%2=0.127; degree of freedom=1; probability=.721 (insignificant).

Table 4. Meat consumption and awareness of cholesterol types.

MEAT AWARENESS ON TYPE OF CHOLESTEROL
CONSUMPTION

YES (%)  NO (%) INDIFFERENT (%)
No 5 (10.4) 17 (35.4) 26 (54.2)
Yes 116.7) 3 (50) 2(33.3)

%2=0.940; degree of freedom =2; probability=.625 (insignificant).

non-egg consumers did not vary significantly. By implication,
egg consumers showed similar tendency to consume meat as
did non-egg consumers. Egg consumers appear to make use of
other protein sources as well, so long as they are available,
accessible, and cheaper.

Meat consumption and awareness of cholesterol types. The link
between meat consumption and awareness of cholesterol types
is reported in Table 4.

Meat consumption and awareness of types of cholesterol
was not significant (probability >.05). The awareness level of
the types of cholesterol present in eggs or meat was the same
for both meat and non-meat consumers. Thus, whether a
respondent consumed meat or not, did not influence or affect
his or her knowledge on the types of cholesterol in eggs or
meat. Some respondents linked egg intake to coronary heart
disease risk. Generally, the survey revealed that knowledge on
cholesterol and hypercholesterolemia was limited. A concerted
educational campaign is important to alert people about such
health condition. An egg is made up of approximately 200 to
300 mg of cholesterol. Past studies have rebutted the opinion
that this level of cholesterol was detrimental.?*3* A study by
Ahmed et al’! observed no adverse consequence on human
endothelial functions with even the consumption of 2 eggs
daily. It is also established that taking 1 egg daily does not
increase serum cholesterol and presents no risk of cardiovascu-

lar disease in healthy people.

Influence of educational level on awareness of cholesterol types and
misconceptions  associated with egg consumption. The link
between educational level and awareness on cholesterol types
was also analyzed and the result is reported in Table 5.

It was shown that the connection is significant (probability
<.05). That is, knowledge on types of cholesterol was different
among people with different educational background. It can be
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Table 5. Education level and awareness on cholesterol types.

EDUCATIONAL AWARENESS ON TYPE OF CHOLESTEROL
LEVEL

INDIFFERENT (%) NO (%) YES (%)
Basic 16 (61.5) 9 (34.6) 1(3.8)
None 7 (100) 0 0
SHS 4 (30.8) 7 (53.8) 2 (15.4)
Tertiary 1(12.5) 4 (50) 3(37.5)

x?=18.33 degree of freedom =6; probability=.005 (significant).

Table 6. Educational level and awareness of misconceptions
associated with egg consumption.

EDUCATIONAL LEVEL

AWARENESS OF MISCONCEPTIONS
ABOUT EGGS

None 25 (96.2) 1(3.8)
Basic 7 (100) 0

SHS 9 (69.2) 4(30.8)
Tertiary 5 (62.5) 3 (37.5)

12=9.580; degree of freedom=3; probability =.022 (significant).

said that the level of education in the sampled area is very high
that made it possible for some of the respondents to know the
types of cholesterol that exist. However, the uneducated
respondents lacked complete knowledge on the existence of
cholesterol or its classification into good or bad types. This
class of uneducated respondents, and the educated who lack
knowledge on good cholesterol or eggs containing predomi-
nantly good cholesterol can easily fall victim to the misconcep-
tions surrounding eggs consumption. These groups of
respondents are more likely to avoid egg intake due to the inac-
curate information on the associated health risks of eggs con-
sumption. On other hand, those who are aware of good and
bad cholesterol and know that the cholesterol found in eggs are
the good type, are more likely to make informed decisions on
eggs intake and even increase consumption if available, acces-
sible and cheaper.

The link between education level and the tendency of hear-
ing misconceptions associated egg was also inquired and the
result is reported in Table 6.

The results showed that the connection was significant.
Most of the respondents were not aware of any misconceptions
associated with eggs consumption. The minority of respond-
ents who indicated they had heard of the misconceptions on
egg intake, got that information from home and grew up with
them irrespective of their educational background; some heard
it through print and electronic media. Basically, the main mis-
conception among this group is the issue of the cholesterol
content of eggs.

Table 7. Average monthly income and tendency to consume egg.

AVERAGE MONTHLY INCOME

EGG CONSUMPTION

GHC1000-GHC2000 0 3 (100)
GHC500-GHC1000 0 17 (100)
Below GHC500 1 (2.9%) 33 (97.1)

%2=0.599; degree of freedom =2; probability=.741 (insignificant).

Awerage monthly income, tendency to consume eggs, and increasing
intake if cheaper. Furthermore, the connection between average
monthly income and the tendency to consume egg is reported
in Table 7.

It became evident that the connection between the average
monthly income and egg consumption was insignificant
(probability >.05). This means that egg consumption behavior
did not vary within the various income brackets. Respondents,
in the lower income brackets consumed similar quantity of
eggs as those in higher income brackets. However, people in
higher income brackets are able to afford other protein sources
such as meat in addition to eggs. The tendency to use addi-
tional protein sources among higher income earners due to
affordability, has the likelihood of exposing this class to meat
related health problems. Among the lower income class and
poor households, eggs are cheaper proteins compared to the
different meat proteins. These people are more likely to expe-
rience safer and healthier life style because they will escape
from the risks associated with meat intake. It was found that
the relationship between average monthly income and impres-
sion of egg price is not significant. That is, the impression of
egg price is the same across people in the various income
brackets. Thus, whether the price of egg was cheap, affordable
or expensive was not a function of the average monthly income
of the respondents.

Age groups and awareness of egg consumption
associated myths

The relationship between age and egg consumption associated
myths was also investigated and the result is reported in Table
8. It was revealed that the relationship was not significant
(probability >.05). This means that the level of awareness of
the myths or misconceptions about eggs intake is the same
across all age groups. Therefore, whether a respondent had
heard about an egg myths or not, was not influenced in anyway

by the age group.

Conclusions

There are some negative perceptions such that cholesterol in
egg is seen as the major cause of cardiovascular diseases, such
as stroke, and diabetes in Ghana, and particularly in the study
area. Sources of misconceptions about egg include the media,
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Table 8. Age group and awareness of egg consumption associated
myths.

AGE GROUP (Y)

AWARENESS OF MYTHS ABOUT EGGS

18-30 12 (75%) 4 (25%)
31-40 16 (94.1%) 1(5.9%)
41-50 9 (81.8%) 2 (18.2%)
51-60 5 (83.3%) 1(16.7%)
Above 60 4 (100%) 0

x2=3.201; degree of freedom=4; P=.525 (insignificant).

relatives, health and food advisers and printed information in
the form of flyers, and posters. Some respondents in the study
areas still believe that egg consumption leads to health associ-
ated problem. Nonetheless, the consumers are willing to eat
egg because they are aware of the health benefits. A key socio-
economic characteristic that significantly influence egg con-
sumption, awareness of the available types of cholesterol and
the awareness of the misconceptions associated with egg con-
sumption was educational level. About 36.04% of the sampled
population believed that egg consumption causes health prob-
lems. Based on this finding, there is the need for educational
campaign through the electronic and print media on the ben-
efits of egg consumption. These campaigns should be in both
English and local dialects to ensure that the populace becomes
aware of the benefits of eating enough eggs. It is suggested
that further studies or research should be extended to different
parts of the country in order to obtain a national outlook.
Furthermore, laboratory studies should be conducted to deter-
mine the level of cholesterol the liver produces in order to
enable recommendation to be made on the quantity of eggs
that is healthy for wellbeing. This will go a long way to improve
the acute malnutrition among children and young adults in
the country.3

Author Contributions

All the authors have contributed equally to this manuscript in
terms of idea conception, designing of questionnaire, data col-
lection, codding of questionnaires, data analysis, drafting, edit-
ing and proofreading of the manuscript.

Ethical Consideration

Before the commencement of this study, the aim of the study
was explained to the respondents and they were assured of the
utmost confidentiality regarding the responses that will be
provided. The respondents were also informed that they had
the right to refuse at any point in time during the filling of
questionnaire. The respondents were further assured that their
identity or any information that is likely to reveal their iden-
tity will not be captured in the analysis. Moreover, in the data

analysis, no information on the respondents which had the
potential of revealing their identity was reported in the study.

Availability of Data and Material
The data that support the findings of this study are available
from the corresponding author upon request.

REFERENCES
1. Papanikolaou Y, Fulgoni VL 3rd. Modeling the removal and addition of eggs in

the current us diet is linked to choline and lutein + zeaxanthin usual intakes in
childhood. Curr Dev Nutr. 2021;1:1-8.

2. Molnir S, Sz8llési L. Sustainability and quality aspects of different table egg
production systems: a literature review. Sustainability. 2020;12:7884.

3. Andersen CJ. Bioactive egg components and inflammation. Nutrients.
2015;7:7889-7913.

4. TianY, Zhu H, Zhang L, Chen H. Consumer preference for nutritionally forti-
fied eggs and impact of health benefit information. Foods. 2022;11:1145.

5. Rondoni A, Asioli D, Millan E. Consumer behaviour, perceptions, and prefer-
ences towards eggs: a review of the literature and discussion of industry implica-
tions. Trends Food Sci Technol. 2020;106:391-401.

6. Holt SH, Miller JC, Petocz P, Farmakalidis E. A satiety index of common foods.
Eur ] Clin Nutr. 1995;49:675-690.

7. Vander Wal JS, Marth JM, Khosla P, Jen KL, Dhurandhar NV. Short-term
effect of eggs on satiety in overweight and obese subjects. [ Am Coll Nutr.
2005;24:510-515.

8. Nwagu BI, Alawa CB. Guinea fowl production in Nigeria. Worlds Poult Sci J.
1995;51:261-270.

9. Bain LE, Awah PK, Geraldine N, et al. Malnutrition in Sub-Saharan Africa:
burden, causes and prospects. Pan Afr Med J. 2013;15:120-129.

10. Horton S, Steckel RH. Malnutrition: global economic losses attributable to
malnutrition 1900-2000 and projections to 2050. In: Lomborg B, ed. How
Much Have Global Problems Cost the World? Cambridge University Press;
2013;247-273.

11.  de Groot R, Handa S, Ragno LP, Spadafora T. Child malnutrition, consumption
growth, maternal care and price shocks: new evidence from Northern Ghana.
Dev Stud Res. 2020;7:18-30.

12.  Ayim-Akonor M, Akonor PT. Egg consumption: patterns, preferences and per-
ceptions among consumers in Accra metropolitan area. Infernational Food
Research Journal. 2014;21:1457-1463.

13.  Xia PF, Pan XF, Chen C, Wang Y, Ye Y, Pan A. Dietary intakes of eggs and cho-
lesterol in relation to all-cause and heart disease mortality: a prospective cohort
study. J Am Heart Assoc. 2020;9:¢015743.

14.  Drouin-Chartier JP, Chen S, Li Y, et al. Egg consumption and risk of cardiovas-
cular disease: three large prospective US cohort studies, systematic review, and
updated meta-analysis. BM]J. 2020;368:m513.

15.  Surani MA. Genetics: immaculate misconception. Nature. 2002;416:491-493.

16.  Shin]JY, Xun P, Nakamura Y, He K. Egg consumption in relation to risk of car-
diovascular disease and diabetes: a systematic review and meta-analysis. Am ]
Clin Nutr. 2013;98:146-159.

17. Kim J, Campbell W. Dietary cholesterol contained in whole eggs is not well
absorbed and does not acutely affect plasma total cholesterol concentration in
men and women: results from 2 randomized controlled crossover studies. Nuzri-
ents. 2018;10:1272.

18.  Réhault-Godbert S, Guyot N, Nys Y. The golden egg: nutritional value, bioac-
tivities, and emerging benefits for human health. Nutrients. 2019;11:684.

19.  Aning GK. The Structure and Importance of the Commercial and Village Based
Poultry in Ghana. Poultry Review-Ghana Final Report. Food and Agriculture
Organization of the United Nations; 2006.

20. Guyonnet V. Eggs and egg products: Consumers’ attitudes, perceptions and
behaviours. Paper presented at: World’s Poultry Congress; August 5-9, 2012;
Salvador, Bahia, Brazil.

21.  FAO. Food Security Data and Definitions. Food Consumption — Quantities by Food
Items. FAO; 2020.

22. Djoussé L, Gaziano JM, Buring JE, Lee IM. Egg consumption and risk of type
2 diabetes in men and Women. Diabetes Care. 2009;32:295-300.

23.  Qureshi A, Suri MFK, Ahmed S, Nasar A, Divani AA, Kirmani JF. Regular
egg consumption does not increase the risk of stroke and cardiovascular diseases.
Med Sci Monit. 2006;13:CR1-CRS.

24.  Spence JD, Jenkins DJ, Davignon J. Dietary cholesterol and egg yolks: not for
patients at risk of vascular disease. Can J Cardiol. 2010;26:¢336-¢339.

25.  Ghana Statistical Service. Population and Housing Census. Ghana Statistical Ser-
vice; 2013.



12

Nutrition and Metabolic Insights

26.

27.

28.

29.

30.

Gordon C, Nukpezah D, Tweneboah L, et al. West Africa — water resources vul-
nerability using a multidimensional approach: case study of Volta Basin. In:
Pielke RA, ed. Climate Vulnerability. Academic Press; 2013;283-309.

Appiah DO, Bugri JT, Forkuor EK, Boateng PK. Determinants of peri-urban-
ization and land use change patterns in peri-urban Ghana. J Sustain Dev.
2014;7:95-1009.

Senbeta E, Zekele N, Molla Y. Attitudes and perceptions of consumers to
chicken egg attributes in Eastern Ethiopia. J Anim Prod Adv. 2015;5:705-710.
Barraj L, Tran N, Mink P. A comparison of egg consumption with other modifi-
able coronary heart disease lifestyle risk factors: a relative risk apportionment
study. Risk Anal. 2009;29:401-415.

Katz DL, Evans MA, Nawaz H, et al. Egg consumption and endothelial func-
tion: a randomized controlled crossover trial. Int J Cardiol. 2005;99:65-70.

31

32.

33.

34.
35.

Ahmed N, Atti K, Elamin K, Dafalla K, Malik H, Dousa B. Effect of dietary
calcium sources on laying hens performance and egg quality. J Anim Prod Adv.
2013;3:226-231.

Applegate E. Nutritional and functional roles of eggs in the diet. Department
of Nutrition, University of California at Davis. J 4m Coll Nutr. 2000;19:
4955-4985.

Wu F, Mao L, Zhuang P, Chen X, Jiao J, Zhang Y. Plant-sourced cooking oil
consumption is associated with lower total mortality in a longitudinal nation-
wide cohort study. Clin Nutr. 2020;39:3703-3710.

Fernandez ML. Eggs and health special issue. Nutrients. 2016;8:1-2.

Zaheer K. An updated review on chicken eggs: production, consumption, man-
agement aspects and nutritional benefits to human health. Food Nutr Sci.
2015;6:1208-1220.



