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Aims and intended learning outcomes

The aim of this article is to collate the evidence for
and recommendations on the use of eggs to dispel
any confusion surrounding their consumption.
After reading the article and completing the time
out activities you should be able to:

Define the nutritional benefits associated
with eggs.

Understand the evidence that links egg
consumption with health outcomes.

Inform different groups of patients how to use
and consume eggs safely as part of a healthy,
balanced diet.

Appreciate how recommendations about egg
consumption have changed over the years in
order to deliver current and appropriate advice
to patients.

Introduction

Eggsarea common food in the UK dietand are
eaten by around 70% of adult and 45 % of
children. Average weekly intakes are fewer than
two eggsin children, two to three in women, and
three to four in men (Gregory et al 2000,
Henderson ezal 2002). Eggs are rich ina number of
vitamins and minerals yet, despite this, interest has
focused on the cholesterol content of egg yolk,
resulting in advice about limiting eggs in the diet.
Recommendations have been updated by bodies
such as the British Heart Foundation (BHF) to
reflect new evidence about the lack of association
between eggs and cardiovascular disease (CVD)
(Gray and Griffin2009).

Published studies on eggs, and the nutrients
found in eggs, have provided justification for
including eggs within a healthy diet, particularly
with respect to weight management and eye
health. These studies are described later.
However, as confirmed by a new secondary
analysis of the adult National Diet and Nutrition
Survey (NDNS) (Ruxton et al 2010), nutritional
intake is superior when eggs are eaten within a
healthy, low fat dietary pattern rather than as part
of a traditional fried dietary pattern.

This article refers to published studies and a
new secondary analysis of the NDNS to explore
the role of eggs in a healthy diet. Food safety
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aspects of egg consumption are also discussed to
help nurses give appropriate advice to vulnerable
groups of patients.

Nutritional value of eggs

An average medium-sized egg provides 78kcal
and contains 6.5g of protein, which would
deliver around 13% of an adult’s daily protein
requirement (Department of Health (DH) 1991).
Table 1 presents the nutritional value of eggs per
100g and per egg (Food Standards Agency (FSA)
2004a). Figures in bold and italic refer to
nutrients that pass the test for a nutrient claim,
according to European Nutrition and Health
Claims regulations (European Parliament and
Council 2006). Thus, an average medium egg can
claim to be high in protein, rich in vitamin D,
riboflavin, vitamin By», biotin and iodine, and

a source of vitamin A, folate, choline,
phosphorus and selenium. The high vitamin D
content of eggs is particularly noteworthy since
few foods in the UK diet are rich in vitamin D,
and average vitamin D intakes are around half

Nutritional composition of a raw hen’s egg

Nutrient

Enegy (kcal)
Protein(g)
Carbolydrate (g)
Total fat (g)
Saturatedfat (g)
Choleserol (mg)
VitaminA (ug)
Vitamin D (ug)
Riboflavin (mg)
Vitamin B2 (ug)
Folate (Lg)
Biotin (ug)
Cholinglmg)
Phosphorugmag)
Iron (mg)
Zinc(mg)
lodine(ug)
Selenium(ug)

Nutrient Per medium = Cut-off for RDA
content per egg (529)2 ‘source’ claim

1009 (15% RDA)

151 78 b b
125 6.5 b b
Trace Trace b b
11.2 5.8 b b
3.2 1.7 b b
391 225 b b
190 98 120 800
1.6 09 0.75 5
047 0.24 0.21 14
25 13 0.38 2.5
50 26 30 200
20 10 75 50
250 130 550"
200 104 105 700
19 099 21 14
13 068 1.5 10
53 28 22.5 150
11 5.7 8.25 55

Key: RDA = recommendediaily allowance:2 = edibleportion of an average56g egg
SourcesNutritional compositiondata, Food Safety Agency(2004a); RDAdaa,
EuropeanCommissiorf2008) except*Zeiselet a/ (2003). Valuesin bold meetthe
minimumrequirementto be labelledas Ohigmbaccordingto EUregulationsexcept
for protein,which canbe labelledOhigibecausemorethan 20% of the enegy valueis
protein.Valuesin italic meetthe minimumrequirementto be labelledas Omource®
(EuropearParliamentand Counci006, EuropeanCommissior2008)
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of recommended levels (Ruxton and Derbyshire
2009). At risk groups, such as young children,
older adults, pregnant and lactating women,
housebound people and those with darker skins,
are all recognised as being at risk from low
vitamin D and, as such, are recommended to
increase dietary intakes (DH 1991).

Compared with other high protein foods,
eggs are a relatively inexpensive option. A search
was carried out on the website of a national
supermarket to compare the prices of eggs,
minced beef, pork, tofu, chicken and white fish.
Value products were selected where available. A
calculation was then made to estimate the cost of
providing 45g of protein, for instance the daily
protein requirement for a woman (DH 1991).
The results are shown in Table 2.

Compared with other protein sources, eggs are
particularly nutrient dense in that they contain a
relatively higher level of certain vitamins and
minerals per 100g. Table 3 presents a comparison
of the nutrient density of five commonly eaten
protein-rich foods, showing that eggs are richest
invitamin A, folate, biotin and iodine, and second
richest in vitamin D.

Egg protein is often used as the standard against
which the biological value of other proteins are
compared (Chernoff 2004). This is because eggs
are a complete protein source, containing all of the
amino acids essential for human health (Thomas
2001). For older adults, high quality protein such
as that found in eggs may prevent the degeneration
of skeletal muscle (sarcopenia) (Thalacker-Mercer
etal2007). Eggs are also an important source of
high quality protein for people on milk-free diets
(Symons etal2007)(TO1)

List the key nutritional benefits
of eggs and suggest how they
could contribute to a balanced
diet in a specific patient group,
for example older people.

Eggs as part of a healthy diet

The versatility of eggs means that they are
consumed in a wide variety of dishes, both healthy
and less healthy. This means thatitdifficult to
examine the effect of egg consumption alone on
dietary intakes. A secondary analysis of the NDNS
(Ruxton et al2010) found that some dietary
patterns are better than others for maximising the
nutritional profile of eggs. In this new analysis,
dietary records of 1,700 adults in the UK were
assessed to investigate the role of eggs in the diet.
Consumers were splitinto three groups based on
their egg intake: none, less than three eggs per week
(<150g), and three or more eggs per week (>150g).



Adults who consumed three or more eggs per week
had significantly higher intakes of vitamins B12,

A and D, niacin (vitamin B3), iodine, zinc and
magnesium, compared with non-consumers
(Ruxton et al 2010). However, it was clear that
meat foods traditionally partnered with eggs, for
example as part of fried meals, influenced the
overall diet. Egg consumers who ate more than 50g
per day of bacon, sausages and meat pies had higher
daily intakes of fatand saturated fat. In contrast,
egg consumers who ate less than 50g per day of
these meats (those with a healthier diet pattern),
had significantly lower fat intakes and a higher
nutrient density (Ruxton et 2l 2010).

The link between egg consumption and nutrient
density was evident in a large United States (US)
survey (National Health and Nutrition
Examination Survey (NHANES) III). In this
survey, Song and Kerver (2000) reported that egg
consumers had higher intakes of all nutrients,
except vitamin B6 and dietary fibre, compared
with those who did not eat eggs.

The benefits of the healthy diet pattern for
consuming eggs were confirmed by a secondary
analysis of blood samples provided for the
NDNS. Egg consumers who ate less red and
processed meats had higher plasma levels of
lutein and zeaxanthin, carotenoids, vitamin C
and selenium, compared with the traditional
dietary pattern group (Ruxton et al2010). The
potential benefits of lutein and zeaxanthin in the
context of eye health are explained later. These
findings suggest that eating three or more eggs
per week is compatible with a healthy diet and
may be helpful for enhancing diet quality in
patients who have been advised to eat fewer
fatty meat products. (TO2)

Explain why healthcare
professionals no longer need to
recommend that patients limit
their intake of eggs. Which genetic
condition is an exception, and why?

Eggs,cholesterol and heart disease

Several decades ago, there was a belief that sources
of dietary cholesterol, such aseggs, liver and
prawns, should be restricted to help manage
plasma cholesterol levels (Kannel ez al 1969).
More recently, authors have criticised the earlier
studies for failing to correct for important
confounders such as saturated fat intake, smoking
and pre-existing hypercholesterolaemia
(Kritchevsky and Kritchevsky 2000, McNamara
2000). The result of this change in opinion has been
arevision of heart health dietary guidelines.

Relative cost of different protein foods

All chilled products Cost Protein Cost per
per 100g per 100g 45¢ protein
Valueeggs(packof six)  £0.268 125 £096
Valuemincedbeef £0.303 166 £0.82
Pork loin steals £0.557 17 £147
Tofu £0672 121 £2.50
Valuechickenbreasts £0.656 176 £168
Valuewhite fish fillets £0.373 12 £140

(Pricesand nutritional information publishedon www.tesco.conin Decembe2009
were collaed by the author for this article)

Nutrient density of different protein sources

Nutrient Chicken  Beef Eggs Fish Tofu

(grilled) (roasted) (boiled) (steamed (steamed)
salmon)

VitaminA (ug) Trace Trace 190 14 0

Vitamin D (ug) 0.3 0.8 16 8.7 0

Folate (ug) 6 21 50 17 15

Biotin (mg) 2 2 20 7 Nodata

Phaphaus(mg) 310 230 200 270 95

Selenium(ug) 16 12 11 28 Nodata

lodine(ug) 7 13 53 4 Nodata

* mg/u per 100g of food; highestvalueshownin bold.
(Food Safety Agency2004a)

Although eggs are a rich source of cholesterol
(391mg/100g) (FSA 2004a), their consumption
does notappear to influence coronary heart disease
(CHD) risk. To date, several studies have examined
thissubject. Hu et al (1999) analysed dietary data
from two large US cohorts of adults after adjusting
for age, smoking and other risk factors. Egg
consumption was not significantly associated with
the risk of CHD or stroke in healthy adultsand
those with pre-existing hypercholesterolaemia.
Using a risk apportionment model, Barraj et al
(2009) calculated that eating one egg per day
accounted for less than 1% of CHD risk, while
40% of risk was attributed to smoking, poor diet,
minimal exercise and a high intake of alcohol.
Research from NHANES Il showed that
cholesterol levels were actually lower among
frequent egg consumers (Song and Kerver 2000).
Three intervention studies demonstrated
no effect on heart health following medium-term
consumption of eggs. These studies are
summarised in Table 4, along with four relevant
observational studies.

A few observational studies have reported
negative associations between certain health
outcomes and a high intake of eggs. One study
correlated a high egg consumption withincreased
risk of type 2 diabetes (Djoussé et al 2009), while
others noted an increased risk of mortality or CVD
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Studies reporting the effect of egg intake on heart disease risk

Study

Harman
et al (2009)

Mutungi
et al (2008)

Katz
et al (2005)

Djoussznd
Gaziano
(2008)

Qureshi
et al (2007)

Nakamua
et al (2006)

Huet al
(1999)

Health outcomes

metabolicsyndrome overweightor

Cadiovascular
disease, mortality

disease

in diabetics with a high intake of eggs (Hu et al
1999, Djoussé and Gaziano 2008). However, these
studies have been criticised because they did not
correct for other dietary factors that could affect
risk, for example saturated fat (Eckel 2008). Thus,
until these apparent associations between diabetes
and eggs are confirmed by randomised controlled
human trials, it would be medically inappropriate
to extrapolate the observational data into dietary
advice.

A recent review examined changes in egg
consumption advice within the context of heart
health (Gray and Griffin 2009). In response to
flawed scientific opinion linking dietary
cholesterol with CHD risk, dietary guidelines
from some expert bodies, such as the American
Heart Association and the BHE, previously
included limitations on the numbers of eggs
that should be consumed each week (Gray
and Griffin 2009). However, since 2000, specific
mention of eggs has been removed in UK
guidelines and the focus, instead, is on reducing

Participants Study details

saturated fats, trans fats and salt. The exception
is people with familial hypercholesterolaemia,
a genetic condition where there is increased
sensitivity to dietary cholesterol. Heart UK
(2010) advises that such individuals should
restrict their egg intake to two to three per week.
Regular consumption of eggs does not appear
to influence the risk of CHD or stroke, even in
people with non-familial hypercholesterolaemia.
There is now a consensus that dietary cholesterol
is lessimportant than saturated fat for lowering
plasma cholesterol levels (FSA 2010a, BHF 2010),
which means that eggs can be eaten as part of a
heart healthy diet (Box 1). The NDNS showed
that eggs contributed only 3% of daily intakes of
saturated fatty acids in British adults (Henderson
etal2002). Asthe BHF (2010) dietary advice
confirms, there isno longer a need for healthcare
professionals to suggest that patients limit their
egg consumption except in the case of familial
hypercholesterolaemia. Certain types of eggs may
even offer a cardiovascular advantage because of
their omega-3 content. Such eggs are produced by
rearing hens on feed to which fish oil has been
added. Two studies supplemented the diets of
healthy volunteers with eggs that were high in

Findings/number of eggs recommended

Weight lossof approximately 4kg in both
groups.No significantdifferencesn LDL-C
despitedietary choleserol increasingto

or without two eggsper week. 582mg/dayin egggroup.

Weight,LDL-C 45 (maleand A 12-weekrandomised
female) controlledtrial. Participants
ate alow enegy diet with
HDLC,markersof 28 (male) A 12-weekrandomised

controlledtrial. Participants

Dietthat includedthreeeggstay
significantlyincreasedHDL-C and

obese ate a carbolydrate-redricted  decreasedmarkersof metabolic syndrome.
diet andthreeeggsper day
(versuseggsubstitute).
Endothelial 41 (male A six-weekrandomised Eating two eggsa day hadno effect on
function andfemale) controlledtrial. Eggsor total choleserol or endotheliafunction

oats daily for breakgst.

21,327(male)

A 20-year cohort.Dig
quesionnaiescanpleted

Myocawdial infarction or stokeincidence
na relaed  egg consimption.

ewery two years.Annual
medicalquestionnaies.

80,082 (female)
merged.

Eating fewer than six eggsper week
didna incease drokerisk in hedthy
individals.

Eating eggsfrequently(almostdaily)
did nat increasecoronaryheart disease

Stroke 9,734 (male A 20-year cohort.Data
andfemale) reanalgdfromNdional

Healthand Nutrition

ExaminationSunwey .
Serumcholeserol, 90,735(male A 7-11-yar cohort.
coronaryheart andfemale) Self-reportedFFRQ,serum
disease. choleserol measured. risk.
Cadiovascular 37851 (male) An 8-14-yearcohort.

Egg consumptioma relatedto coronary

Dietarydata fromtwo studies heart diseaseor stroke in healthyadults

or thosewith hypercholeserolaemia.

Key: LDL-C=lowdensitylipoprotein choleserl; HDL-C=highdensitylipoprotein choleserol; FRQ=foodfrequencyquegionnaire
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omega-3 content for three to four weeks.
Significant reductions were seen in volunteers’
plasma triglyceride and glucose levels (Bovet
etal2007, Ohman et al2008). Further human
trials are needed before omega-3 enriched eggs
can be recommended as part of a heart health diet,
but the initial findings are promising. (TO3)

Discuss why including eggs
in the diet might support
weight management.

Eggs and health

As described above, eggs are rich in protein and
other key nutrients. This has led scientists to
investigate the potential role of eggs in health. One
such area is weight management since there is
now considerable evidence that high protein diets
have a beneficial effect on satiety (the feeling of
fullness that persists after eating) and weight loss
(Noakes 2008). Ratliff ez al (2009) investigated
how egg consumption influenced levels of
appetite hormones during a 12-week
carbohydrate-restricted diet. Volunteers
randomised to receive one egg per day reported
feeling ‘full’, “satisfied’ and ‘wanted to eat less’.
However, appetite hormones were similar to those
measured in the control group. Vander Wal ez al
(2005) provided more conclusive findings from a
randomised crossover trial in 30 adults, reporting
that a breakfast including eggs induced greater
feelings of satiety while lowering energy
consumption over a 36-hour period. A second
randomised controlled trial by Vander Wal ez al
(2008) in 152 overweight adults noted significant
reductions in body weight and body mass index
when two eggs were eaten daily for breakfast

as part of an eight-week energy-restricted diet.

In contrast, when 43 participants followed an
energy-restricted diet for 12 weeks, average
weight loss was around 4kg regardless of whether
or not participants ate two eggs a day (Harman
etal2009). Interestingly, cholesterol levels
remained unchanged in both the Harman

etal (2009) and Vander Wal et al (2008) studies
despite large increases in dietary cholesterol,
which adds credence to the view that dietary
cholesterol is not a significant factor in the
control of serum cholesterol.

Key nutrients found in eggs, such as vitamin D,
vitamin B, folate, selenium, choline, lutein and
zeaxanthin, have been associated with disease
prevention, as summarised in Table 5. Eggs are
recognised as a significant provider of vitamin D,
vitamin By, folate and selenium according to
European labelling law (European Parliament

Official advice on eggs

Nutrition

Heart health

Pregnancy*

Starting solids*

Elderly*

Alleryies

Iliness*

Eggsare a goodsource of protein,vitamin D, vitamin A,
vitamin By, andiodine.Eggs canmakea healtty meal
(Foodstandads Agency(FSA) 2010a).

There is norecommendedimit on hov manyeggs
peopleshouldeat. The choleserol individualsget from
their food Bandthis includeseggsb haslesseffect on
the amountof cholegerol in their bloodthan the amount
of sauratedfat they eat (FSA2010a).For mostpeople,
the amountof saturated fat they eat hasmuchmore

of an effect ontheir choleserol than eatingfoodsthat
containcholeserol, suchas eggsandshellfish So,if
anindividuallikeseggs they canbe includedas part of
a balancedandvaried diet. Thereis currently no limit
onthe numberof eggsthat canbe eaenin a week
(BHF2010).

Eat foodsrich in proteinsuchas lean med, chiden fish,
eggsand pules Avoid raw eggsor eggswith runny yo | ks
dueto foodpoisoningcon@rns(FSA 2010b).

Eggscanbe givento babiesover six monthsof age,but
makesure they are thoroughlycookeduntil both the
white andyolk are solid.Eggsprovide someiron so give
thesetwice a day if youfe not givingyour babyany mea
or fish (FA 2010c).

Food safety adviceasfor pregnancyVitaminD is
important for goodbonehealth.Goodsourcesare oily
fish,eggsandfoodswith addedvitamins(FSA2010d).

Like mog foodallerges,egg allerg is more comnonin
childhood andbout halfthe childenwho have an allegy
will grow out of it by the age of threeyeas. Foodlabelling
rulesrequied pe-pac&foodsto showclealy onthe
lakelif they containegg (FSA 2010e).

Safety adviceasfor pregnancylf youwant to choose
the safes option,you couldusepageurisedeggfor all
foodsthat will nat be cookedpr will be only lightly
cooled (FSA2010a).

*Issuedbeforethe introductionof the British Lionmark schemeThere hasbeen
debate on whether the guidanceshouldbe updaed (AdvisoryCommitteeon the
MicrobiologicalSafety of Food 2007).

and Council 2006, European Commission 2008).
Recommended daily allowances (RDA) have

not yet been defined for choline, lutein and
zeaxanthin, making it difficult to quantify the
contribution made by eggs to requirements for

these nutrients. However, eggs are recognised as
an important dietary source of choline, lutein and
zeaxanthin (Zeisel et al 2003, Burke et al2005).
Current evidence linking disease risk reduction
with specific nutrients found in eggs relies on
whole diet or supplementation studies because
there are few controlled trials on the likely role of
eggs per sein disease risk. A notable exception is
the effect of the antioxidants, lutein and
zeaxanthin, on eye health. Found in large
amounts in egg yolk, lutein and zeaxanthin
accumulate in the macular region of the human
retina where they are believed to help lower the
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risk of age-related macular degeneration (Burke
et al2005), a major cause of blindness that affects
8% of people aged over 65 years in the UK
(Solebo et al 2008). Studies have reported
significant increases in plasma levels of lutein and
zeaxanthin when patients eat at least one egg
daily for five weeks (Handelman et al 1999,
Goodrow et al 2006). A study by Wenzel et al
(2006) developed this further by identifying that
eating six eggs weekly for 12 weeks raised serum
zeaxanthin levels and increased macular pigment
optical density. Overall, the findings from these
studies indicate that egg consumption may be
important in helping to prevent age-related
macular degeneration, but further research is
required. (TO4)

How you would advise a pregnant
woman about preparing and
cooking eggs in a safe way.

Eggs and food safety

Eggs can be a source of Salmonella. However, the
introduction of the British Lion mark in 1998
(British Egg Industry Council 2010) has been
instrumental in raising safety standards in the
UK, in part because of the systematic vaccination
of hen flocks against Salmonella. This has directly
contributed to a halving of human Salmonella
cases (Advisory Committee on the
Microbiological Safety of Food 2001).
UK-produced eggs are now among the safest
in Europe according to three official reports.
A survey of retail eggs from a cross-section of

Guidance on using and storing eggs

Chooseeggswith the Lionmark.

Keepeggsin the fridge.

Donot eat eggsafter their Obésbefore@ate.
Washhandsbefore andafter handlingraw eggs.

Cleanutensilsdishesand worktopsthoroughlyafter
cookingwith eggs.

Be aware tha some dides can ontain aw eggs, for
example hone-made maonraise or holladdse sauce,
tiramisu, mousses, types of icing andsome salad
dressings These may notbe siitable for vulneable
paients, such as older adllts, very youngpeoge, he
sick, or pegnantwomen, beause of an inaeasedrisk
of foodpasoning
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UK stores found no Salmonella inside any of
the 28,518 eggs tested (FSA 2004b). A similar
survey was carried out jointly by the Health
Protection Agency (HPA)and the Local
Authority Co-ordinators of Regulatory Services
(HPA 2006). This tested 34,116 eggs from
2,104 catering establishments. Salmonella
species were isolated from only 0.3 % of eggs,
aconsiderable reduction since 1995/6 when

a previous study reported a 1% incidence

of Salmonella contamination (HPA 2006). There
was no Salmonella found in or on Lion Quality
marked eggs in this survey. Finally, a report

by the European Food Safety Authority (EFSA)
(2007) collated information about Salmonella
found in farms producing eggs in 23 European
countries. While the average figure for positive
identification of Salmonella species relevant to
publichealth was 20%, the UK had one of the
lowest figures in Europe, at 8%.

Egg production standards can significantly
improve the safety of eggs, but the way that eggs
are stored and used in the home also has an
influence on food poisoning risk. Traces
of Salmonella can be found on egg shells and
the microorganisms can be transferred to cooked
food if hands are not washed. Other common
sense approaches, such as checking ‘best before’
dates, storing eggs in the fridge and selecting eggs
with the Lion mark, should be noted by all
consumers of eggs. Food safety guidance that can
be communicated to patients is provided in Box 2.

Another safety angle is the risk of food allergy.
Despiteanecdotal reports to the contrary,
diagnosed food allergy affects only 1-2% of adults
and 5-8% of children (Thomas 2001). The
allergens in eggs are the three proteins found in the
egg white: ovomucoid, ovalbumin and
conalbumin. These are partially destroyed by
cooking, meaning that some people can be allergic
to raw eggs, but not to cooked eggs. Allergy to
eggsis more common in childhood, leading to
anaphylaxis in a minority of cases. However, half of
all children with an egg allergy grow out of it before
they reach the age of three years (FSA 2010e).

To reduce the risk of egg allergy, itis recommended
that babies are not offered eggs until they reach six
months of age (FSA 2010c) — the age at which the
introduction of solids is generally advised (Kramer
and Kakuma 2002). (TOS)

Suggest three ways of serving

eggs that are consistent with
healthy eating advice. Think about
reducing total fat, saturated fat,
sugar and salt intake, and promoting
fruit and vegetable consumption.



Advice to patients

Eggs arean inexpensive, commonly eaten food that
are high in protein and rich in key vitamins and
minerals. Thus, eggs can contribute to a healthy diet
inall groups of patients, apart from those with an
eggallergy, aslong as they are prepared according
to patient-specific food safety advice. The FSA,
through its website and publichealth campaigns,
provides advice about egg use in relation to safety,
allergy and nutrition. Summaries of the advice given
todifferent population groups are shown in Box 1.
Eggs can be prepared safely and eaten by vulnerable
patientgroups as longas basic hygiene practices are
followed and eggs are cooked thoroughly.
However, since thisadvice predated the
introduction of the Lion mark scheme, which
significantly reduced Salmonella infection within
UK hen flocks, there has been some debate about
whether the FSA should revise their food safety
advice on eggs (Advisory Committee on the
Microbiological Safety of Food 2007).

Emerging evidence on the potential role of
nutrients provided by eggs (Table 5) suggests that
eggs could make a useful contribution to health
within a balanced diet. The high protein, low fat

composition of eggs and the ease of controlling
calories, since eggs are naturally portion controlled,
makes them a suitable food for including ina weight
management diet. Older people at risk of macular
degeneration may benefitfrom regular
consumption of eggs because of the lutein and
zeaxanthin content. As eggs are rich in folate,
providing nearly one third of the recommended
dailyallowance (RDA) in a two-egg meal, they are
auseful dietary source for women planning
apregnancy as long as appropriate food safety
advice is followed (Boxes 1 and 2).In a similar way,
the rich vitamin D content of eggs, providing over
40% of the RDA per two eggs, makes them
asuitable food for vulnerable groups who are
atrisk from a low vitamin D status, for example
young children, older adults and those who are
housebound, again with the proviso that food
safety advice is followed. However, as the
secondary analysis of the NDNS survery shows
(Ruxton et al2010), eggs are best eaten as part

of healthy dishes that are low in processed meats,
rather thanas part of traditional fried meals.

A healthier dietary pattern maximises the
nutritional benefits of eggs without pushing up
levels of dietary fat and saturated fat.

Association between key nutrients found in eggs and disease risk reduction

Obserational evidenceassociatinggoodvitamin D statuswith lower risk

of diabdes,cardiovasculardiseaseautoimmunediseasescell ageingand
certain cancers(Ruxton and Derbyshire 2009). Clinicalevidenceshowing
reductionsin bloodpressue andinflammationwhenvitamin D intakeis
increased(Schleithoffet a/ 2006, Sugdenret a/ 2008).

May delay cognitivedeclineand protect againstAlzheimeilisease

Preventionof neurl tube defects(Tamura and Picciana2006). Folic acid

improvesendotheliafunction (DeBreeet a/ 2007) andreduceshe risk of
stroke (Wanget a/ 2007). A low folate intake is a risk factor for depression

A 50% increasein bloodseleniunmconcentation decreasedhe risk of

developingcoronaryheart diseaseby 24% (Flores-Maeoet a/ 2006).
Seleniummay exert protective effectsin both earlyand|latter stagesof
cancerdevelopment(Zengand Combs2008).

Adequae cholinemtake may beimportant duringrepiodudion (Zeigl 2009).
A diet adequate in choline(>456mg/day) may helpto proted againg breas

cancer(Xu et a/ 2008) anddeoxyribonucleicaciddamage

Lutein and zeaanthinhave a role in supportinga healtty macula(Burke

Nutrient Average intake from  Evidence linking nutrient with disease risk
two medium eggs*
VitaminD 18pg (36% RDA)
VitaminBy,  2.6pg (104% RDA)
(Maloufand AreosaSadre 2003).
Folate 52g (26% RDA)
(Gilbodyet al 2007).
Selenium 114pg (21%RDA)
Choline 292 mg (30%
requiement)
(da Costaet a/ 2006).
Luteinand 384pg\a (noRDA)
zeaxanthin

et al 2005). Regulareggconsumptiorincreaseplasmalevels of luteinand

zeaxanthin (Goodobw et a/ 2006), while macularpigmentoptical densiy
canbeimproved byeaing $x eggs weeky for 12 weels (Wen # et o/ 2006).

RDA = recommendediaily allowance(EuropeanrCommissior2008).
Sources*Food Safety Agency(2004a) unlessstated otherwise;! no RDAbut daily requirementof 550mg estimaed by Zeisel
et al (2003); @asedon analysk of Unted States (US) eggs from USDepartrrert of Agricultue, Agricultue Reseach Service (2009)

asnoUKdataare awailable
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Unless patients have familial
hypercholesterolaemia, there is no need to advise
them to limit their intake of eggs. It is clear from
the published evidence, and the revised
recommendations published by organisations,
such as the BHF (2010), that sources of dietary
cholesterol have a negligible effect on blood
cholesterol when compared with other dietary
and lifestyle factors, such as smoking and
saturated fat. This is the case even with patients
who have pre-existing non-familial
hypercholesterolaemia (BHF 2010).

Conclusion

There are clear nutritional benefits to eating
eggson a regular basis. Not only do they
represent a relatively inexpensive source of

protein, eggs are low in fat and saturated fat,
and contain key nutrients, such as vitamin A,
folate, selenium, vitamin D and iodine. The high
protein content of eggs may make them
particularly suitable for weight management
diets. Recent changes to heart health advice
means that eggs can now be eaten by all patient
groups, even those with non-familial
hypercholesterolaemia. Patients with the less
common familial hypercholesterolaemia may
still need to limit egg consumption. Through
their advice, nurses can help patients understand
the importance of choosing, storing, handling
and cooking eggs safely, as well as eating them as
part of a healthy, balanced diet NS (TO6)

Now that you have completed

the article, you might like to write
a practice profile. Guidelines to
help you are on page 60.

References

Advisory Committee on the

Micr obiological Safety of Food
(2001) Second Report on
Salmonella in Eggs. The Stationery
Office,London.

Advisory Committee on the
Micr obiological Safety of Food
(2007) ACMSF Minutes:

6 December 2007.

http:// tinyurl.comy29uszn(Lag
accessedApril 20 2010.)

Barraj L, Tran N, Mink P (2009)
A comparisorof eggconsumption
with other modifiablecoronary
heart diseasdifegyle risk factors:
a relativerisk apportionmentstudy.
Risk Analysis. 29, 3,401-415

Bovet P, Faeh D, Madeleine G,
Viswanathan B, Paccaud F (2007)
Deceasein bloodtriglycerides
associded with the consumption
of eggsof hensfed with food
supplemenrgd with fish oil.
Nutrition, Metabolism and
Cardiovascular Diseases.

17,4, 280-287.

British Egg I ndustry Council
(2010) British Lion Quality Code of
Practice. http://tinyurl.comy5waftj
(Lag accessd:April 20 2010.)

British Heart Foundation (2010)
What is Cholesterol?

http:// tinyurl.comypl9ve
(LastaccessedApril 20 2010.)

Burke JD, Curran-CelentanoJ,

Wenzel AJ (2005) Dietandserum
carotenoidconcentations affect
macularpigmentoptical densiy

in adults45 yearsandolder

The Journal of Nutrition. 135,5,
1208-1214.

Chernoff R (2004) Proteinand
olderadults.Journal of the
American College of Nutrition.
23, Suppl6, 627S-630S.

da Casta KA, Niculescu MD,
Craciunescu CN, Fischer LM,
Zeisel SH(2006) Chdine deficiency
inceases ymphayte apgtoss and
DNA damage in humans. The
American Journal of Clinical
Nutrition.84, 1, 8894.

DeBree A, van Mierlo LA,
Draijer R (2007) Folic acid
improvesvascularreactivity in
humansa meta-analysisof
randomizectontrolledtrials. The
American Journal of Clinical
Nutrition. 86, 3,610-617.

Department of Health (1991)
Dietary Reference Values for Food
Energy and Nutrients for the United
Kingdom. Secondedition.The
StationeryOffice,London.

DjoussZL, GazianoJM (2008)
Egg consumptiorin relationto
cardiovasculardiseaseand
mortality: the Physicians@ealth
Study. The American Journal of
Clinical Nutrition. 87, 4, 964-969.

54 may 19::vol24 no37::2010

DjoussZL, Gaziano JM, Buring JE,
LeelM (2009) Egg consumgtion
and risk of type 2 diabetesin men
and women. Diabetes Care.32,2,
295-300.

Eckel RH (2008) Eggconsumption
in relationto cardiovasculardisease
andmortality: the story getsmore
complexAmerican Journal of
Clinical Nutrition. 87, 4, 799-800.

European Commission (2008)
Commission Directive 2008/100/EC
of 28 October 2008 Amending
Council Directive 90/496/EEC on
Nutrition Labelling for Foodstuffs as
Regards Recommended Daily
Allowances, Energy Conversion
Factors and Definitions.

http://tin yurl.com/5hss4b
(LastaccessedApril 20 2010.)

European Food SafetyAuthority
(2007)Reportofthe Task Force on
Zoonoses Data Collection on the
Analyss of the Ba seline Studly on the
Prevalence of Salmonella in Holdings
of Laying Hen Flocks of Gallus Gallus.
http://tinyurl.comy6svdm9
(Lasaccesed:April 16 010)

European Parliament and Couwncil
(2006) Regulation (EC) No

1924 /2006 of the European
Parliament and of the Council of 20
December 2006 on Nutrition and
Health Claims Made on Foods.
http:/itinyurl.conB7ep5q(Last
accessedApril 20 2010.)

Flores-Mateo G, Navas-Acien A,
Pastor-Barriuso R, Guallar E
(2006) Seleniumandcoronary
heart diseasea meta-analysis.
The American Journal of Clinical
Nutrition. 84, 4, 762-773.

Food Standards Agency (2004a)
McCance and Widdowson’, the
Composition of Foods. Sixth
summaryedition.Royal Socigy of
ChemistryCambridge.

Food Standards Agency (2004b)
Report of the Survey of Salmonella
Contamination of UK Produced
Eggs Shell on Retail Sale.
www.food.ge.ukimultimediapdfs/
fsis5004report.pdf(Lastaccessed:
April 16 2010.)

Food Standards Agency (2010a)
Eggs. www.eawell.gor.uk/
healthydiet/nutritionessentials/
eggsandpulsesfgs/
(LastaccessedApril 27 2010.)

Food Standards Agency (2010b)
When You're Pregnant.

www.eaw ell.gor.uk/
agesandstageptegnancy
whenyrpregnant/
(LastaccessedApril 27 2010.)

Food Standards Agency (2010c)
Starting Solid Foods.

www.eaw ell.gov.uk/
agesandstages/bah
startingsolidfoods/
(LastaccessedApril 27 2010.)



Food Standards Agency (2010d)
Older peaple.
www.edwell.gaukhgesandages/
oldempeopk/

(Lasaacesed Apiil 27 2010.)

Food Standards Ageng/ (2010e)
Egg Allergy.

www. e anell. gauk/healthissues/
foodinblerance/foodinterance
typeséggallegy (Lag accessed:
April 27 2010)

Gilbody S, Lightfoot T, SheldonT
(2007) Is low folate a risk factor
for depressioRA meta-analysisand
exploration of heterogeneiy.
Journal of Epidemiology and
Community Health. 61,7, 631-637

Goodrow EF, Wilson TA,

Crocker Houde S,

Vishwanathan R, Scollin PA,
HandelmanG, Nicolosi RJ (2006)
Consumptiorof oneeggper day
increasesserumluteinand
zeaxanthinconcentationsin older
adultswithout altering serum

lipid andlipoproteincholeserol
concentations.Journal of Nutrition.
136,10,2519-2521.

Gray J, Griffin B (2009) Egg and
didary chokste rol Bdispeling the
myth. Nutrition Billetin. 34, 1,66-70.

Gregory J, Lowe S, Bates CJ,
Prentice A, Jackson LV,
Smithers G,Wenlock R, Farron M
(2000) National Diet and Nutrition
Survey: Young People Aged 4 to 18
Years. The Stationery Office,
London.

HandelmanGJ, Nightingale ZD,
Lichtenstein AH, Schaefer EJ,
Blumberg JB (1999) Lu ten and
zeaanthin concentetionsin plasma
after dietary supfementaton with
eqy yolk. The American Journal of
Clinical Nutrition. 70, 2, 247-251.

Harman NL, Leeds AR, Griffin BA
(2009) Increaseddietary
choleserol doesnot increase
plasmalow densitylipoprotein
whenaccompaniedy an
enegy-restricteddiet andweight
loss.European Journal of Nutrition.
47,6,287-293.

Health Protecti on Ageng/ (2006)
LACORS/HPA Collaborative Study of
Raw Shell Eggs and their Use in
Catering Premises.
http:/ftinyurl.comy7awzq (Lag
aacessedApril 20 2010.)

Heart UK (2010) Dietary Advice to
Help Lower your Cholesterol and
Keep your Heart Healthy.

http:// tinyurl.com£suwuz(Lag
accessedApril 20 2010.)

HendersonL, Gregory J, Swan G
(2002) The National Diet and
Nutrition Survey: Adults aged 19 to
64 Years. Types and Quantities of
Foods Consumed.Volumel. The
Stationery Office,London.

Hu FB, Stampfer MJ, Rimm EB
et al (1999) A prospectie study
of eggconsumpion andrisk of
caid i ovascubir disease in men and
women.Journal of the American
Medical Association. 281, 15,
138713%A.

Katz DL, Bvans MA, Nawvaz H

et al (2005) Eyg consumption and
endadhelal fundion:arandomied
contolledcrosseertrial.
International Journal of Cardiology.
99, 1, 65-70.

Kannel WB, Cagelli WP,
McNamara PM ( 1969) Serumlipid
fradionsandrisk of coronaryheart
disease. The FamnghamStudy
Minnesata Medicine. 52,8,
125-1230

Kramer MS, Kakuma R (2002)
The Optimal Duration of Exclusive
Breastfeeding: A Systematic
Review. World HealthOrganizdion,
Genea.

Krit chevsky SB, Kritche vsky D
(2000) Egg consumpion and
coronaryheart diseasean
epidemiologicabvervien. Journal of
the American College of Nutrition.
19, Suppl5, 549S-555S.

Malouf R, AreosaSastre A
(2003) VitaminB12for cognition.
Cochrane Database of Systematic
Reviews. | ssue3.

McNamara DJ (2000) Theimpact
of egglimitations on coronaryheart
diseasaisk: do the numbersadd
up? Journal of the American College
of Nutrition. 19, Suppl5, 540S-
548S.

Mutungi G, Ratliff J, PuglisiM

et al (2008) Dietary clolegerol from
eggs haeaesplagma HDL
choleterol in overweight men
consiming a carbohyd rate - legricted
dig. The Journal of Nutrition.

138, 2, 272-276.

Nakamura Y, I so H, Kita Y et al
(2006) Eggconsumptionserum
total choleserol concentationsand
coronaryheart diseasencidence:
JapanPublicHealthCenter-based
prospectie study. British Journal of
Nutrition. 96,5, 921-928.

Noakes M (2008) Therole of
proteinin weight managementAsia
Pacific Journal of Clinical Nutrition.
17, Suppl1,169-T71.

OhmanM, Akerfeldt T, Nilsson|
et al (2008) Biochemicakffects of

consumpion of eggscontaining
omega-3polyunsatuated fatty
acids.Upsala Journal of Medical
Sciences. 113 3,315323.

Qureshi Al, Suri FK,Ahmed S,
Nasar A, Divani AA, Kirmani JF
(2007) Regular eggconsumgion
does not increasethe risk of groke
and card i ovaswllar dissases.Medical
Science Monitor.13 1,CR1-8

Ratliff J, Mutungi G, Puglisi MJ,
Volek JS, Fernandez ML (2009)
Carbokdrate redriction (with or
without additiond dietary choésterol
provided byeggs) reducesinsuin
resitan@ ard plgsna leptin without
modifing appetite hamones n aduk
men. Nutrition Rese a rch.

29,4, 62-268.

Ruxton C, Derbyshire EJ (2009)
A review of vitamin D and health:
are we getting enougl® Nutrition
Bulletin. 34,185-197

Ru xton CHS,Derby shire E, Gibson
S (2010) The nutritional properties
and heath berefits of eggs.
Nutrition & Food Sience.ln press.

Schleithd SS,Zzitt ermann A,
Tenderich G, Berthold HK

Stehle P, Koerfer R (2006)

Vitamin D supdenentaion mproves
cytokineprofiles in patierts with
congestieheat failuea
doube-blind, randomied
placebo-conpiledtrial. 7The
American Journal of Clinical
Nutrition.83, 4, 754-759.

Solebo AL, Angunawela RI,
Dasgupta S, Marshall J (2008)
Recentadvancesn the treatmentof
age-relaed maculardegeneation.
British Journal of General Practice.
58, 550, 309-310.

Song WO, Kerver JM (2000)
Nutritional contributionof eggsto
Americandiets. Journal of the
American College of Nutrition.
19,5 Suppl,556S-562S.

SugdenJA, Davies JI,

Witham MD, Morris AD,
Struthers AD (2008) VitaminD
improvesendotheliafunctionin
patientswith Type 2 diabeaes
mellitusandlow vitamin D levels.
Diabetic Medlicine. 25, 3, 320-325.

Symons TB, Schutzler SE,
CockeTL, ChinkesDL, Wolfe RR,
Paddon-Jones D (2007) Aging
doesnot impairthe anabolic
responseo a protein-richmeal.
American Journal of Clinical
Nutrition. 86, 2,451-456.

Tamura T, Picciano MF (2006)
Folate andhumanreproduction.
The American Journal of Clinical
Nutrition. 83,5,993-1016.

Thalacker-Mercer AE, Fleet JC,
Craig BA, Carnell NS,
CampbellWW (2007) Inadequae
proteinintake affects skeletal
muscletranscriptprofilesin older
humans.The American Journal of
Clinical Nutrition. 85,5, 1344-1352.

Thomas B (2001) Manual of
Dietetic Practice. Third edition.
BlackwellPublishing Oxford.

United States Department of
Agricultur e, Agricultur al
Research Service (2009) USDA
National Nutrient Database for
Standard Reference, Release 22.
http:// tinyurl.com/ybcrév(Lag
accessedApril 20 2010.)

Vander Wal JS, Gupta A,

Khosla P, Dhurandhar NV (2008)
Egg breakfastenhancesveight loss.
International Journal of Obesity.
32,10,1545-1551.

Vander Wal JS, Marth JM,
Khosla P, Jen KL, Dhurandhar NV
(2005) Short-termeffed of eggson
satidy in overweight and obes
suljeds. Journal of the American
College of Nutrition. 24, 6,510515.

Wang X, Qin X, Demirtas H et al
(2007) Eficacy of folic acid
supplementatiorin stroke
prevention:a meta-analysisThe
Lancet. 369, 9576, 1876-1882.

Wen=A AJ, Gaweck C,

Barbao D, Nicolosi R],
Handdman GJ,
Curran-Céentano J (2006) A
12-wkegg ink r ventionincreases
serumze aanthin and macudr
pigmentoptical densty inwomen.
The Joumnal of Nutrition. 136,10,
2568-257.

Xu X, Gammon MD, Zeisel SH

et al (2008) Choline metabolism
andrisk of bre a $cancerin a
populéion-lasedstudy. Federation of
American Societies for Experimental
Biology.22,6,2045-2052.

Zeng H, CombsGFJr (2008)
Selenium asan anticancernutriert:
rolesin cell prolifeation andtumor
cellinvason. The Journal of
Nutrition and Biochemistry. 19, 1,17.

Zeisel SH (2009) Importanceof
methyl donorsduringreproduction.
The American Journal of Clinical
Nutrition. 89, 2,673S-677S.

Zeisel SH Mar MH, Hawve JC,
Holden JM (2003) Con@ntrations
of chdine-ontaning compownds
andbetaine in conmonfoods

The Journal of Nutrition. 13, 5,
1302-13@.

may 19::vol 24 no 37 ::2010 55



