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The 2011-2012 Australian Health Survey reported 5.1% of adult Australians have diabetes and a further
3.1% are at high risk of developing diabetes'. The survey also found that for every 4 cases of diagnosed
diabetes there was one case that goes undiagnosed. For type 2 diabetes, the increased prevalence is likely
driven by rising obesity, the ageing population, dietary changes, and sedentary lifestyles?. Body mass index
(BMI), alcohol consumption and physical activity have been specifically identified as significant lifestyle risk
factors impacting the development of type 2 diabetes in Australian adults3. Previously thought to only occur
in adulthood, type 2 diabetes is now increasingly being identified in younger age groups.

Eggs and Serum Cholesterol levels

Serum cholesterol levels are an important risk factor and are aggressively treated in people with diabetes.
While saturated and trans fat intake impact serum cholesterol significantly?, dietary cholesterol intake
effects serum cholesterol levels substantially less so®. Eggs are relatively low in saturated fat (3.4g per
serve) and while they do contain cholesterol (398mg per serve), a number of studies have demonstrated
they can be incorporated into a healthy dietary pattern without significant impact on cholesterol levels®8,

Eggs and Coronary Heart Disease (CHD) in individuals with type 2 diabetes

While the most recent scientific evidence indicates no association between egg consumption and risk of
coronary heart disease in most people®!!, a number of epidemiological studies and meta-analyses have
reported an association between high egg consumption (>7 eggs/week (in most studies)) and increased
risk of cardiovascular disease among people with diabetes!%1214, Alongside these findings, however, caution
has been called for regarding the interpretation and application of these associations due to factors such
as inadequate control of confounding variables and small sample sizes.

Clinical findings to date do not support the epidemiological findings indicating that additional research is
essential to further establish the role of eggs and/or dietary cholesterol in relation to the risk of heart
disease in people with diabetes.

A number of clinical investigations have been carried out in people with diabetes (or insulin
resistance/prediabetes) and these studies have found varying results regarding the effect of egg
consumption on CVD risk factors!>2!, Furthermore, research in adults with the metabolic syndrome has
shown some favourable effects of egg consumption on lipid profiles and insulin resistance??-?>. The results
of the intervention studies to date do vary, however many have found no significant impact of egg
consumption on total and LDL cholesterol levels in at risk populations and in some cases improvement in
lipid profiles when consumed in the context of a weight loss diet?® or reduced carbohydrate diet?>2.
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Further research has been carried out with the aim of determining if there is a
relationship between egg consumption and risk of developing type 2 diabetes.

Summary of Epidemiological Studies involving Egg Consumption and Risk
of Diabetes (T2DM)

A 2016 meta-analysis of twelve prospective cohort studies examined the risk of developing type 2 diabetes
based on levels of egg consumption®” and found no overall association between egg consumption and risk
of developing type 2 diabetes (HR for a 3 times per week increase in egg consumption = 1.03 [95% CI
0.96-1.10]). Egg consumption was positively associated with type 2 diabetes risk in US studies but no
overall association was observed in non-US studies. This isolation to US populations suggests that egg
consumption may be a marker of a broader dietary pattern in which the studies were conducted. For
example in one of the US studies which found a significant association between egg consumption and type
2 diabetes (the Physicians’ Health Study I)*® egg consumption was related to the Western dietary pattern
characterised by a high consumption of red or processed meat, French-fries, sweets and dessert, snacks
and refined grains. Whereas, in the study conducted in Japan? which found no association, egg
consumption was strongly associated with prudent, traditional dietary patterns rather than a western
dietary pattern.

Overall there is a lack of consistency in the findings across the epidemiological studies relating to egg
consumption and incidence of type 2 diabetes. The current body of evidence highlights the importance of
consuming eggs in the context of an overall healthy dietary pattern as recommended by the current
Australian Dietary Guidelines® as well as Diabetes Australia3! and the Heart Foundation32.

Summary of Intervention Studies involving Egg Consumption and Individuals with/or at risk
of Diabetes (T2DM)

A small number of clinical intervention trials have investigated the effect of egg consumption on glycaemic
control in individuals with type 2 diabetes. This research includes the Australian DIABEGG study which
found no difference in glycaemic control when individuals consumed 2 eggs per day or less than 2 eggs
per week as part of a weight maintenance diet'®. Furthermore a 2016 trial found no effect of the short term
consumption of 2 eggs per day on glycaemic control in individuals with type 2 diabetes?!. In the context of
a 12 week weight loss diet, consumption of 2 eggs per day showed similar weight loss and improvements
in glycaemic control as consuming 100g lean meat per day?¢. Another small study showed no significant
differences on blood sugar levels or HbA1C when 1 egg per day for 5 weeks were consumed compared to
an oatmeal and milk breakfast?°. Overall clinical evidence to date shows a “/ack of detrimental effects of

eqggs on lipoprotein or glucose metabolism’ 2.
Gestational Diabetes

An analysis of two studies3* examined the effect of egg consumption before or during the first trimester of
pregnancy on the risk of gestational diabetes. After adjusting for confounding factors, researchers in both
studies found a 2.4-2.5 fold increased risk of developing gestational diabetes with the consumption of 10
or more eggs per week. However both studies found little to no effect on gestational diabetes risk for those
who consumed less than seven eggs per week*. Including eggs in the diet of pregnant women can
contribute a range of important nutrients to the diet [For more information on the value of eggs in
pregnancy see the Egg Nutrition Council Eggs and Pregnancy Position Statement.].

Conclusions

Epidemiological evidence regarding egg consumption and its effect on people with diabetes is
inconsistent and positive associations appear to be isolated to US based studies. Caution with
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interpretation is warranted particularly given evidence from clinical studies
conducted to date do not support an association between egg consumption and
risk of type 2 diabetes.

Recommendations

Further research is required to fully assess the effect of egg consumption in people with diabetes. It is well
established that lipid control is an important part of management for people with diabetes, which includes
diet, physical activity, and, where needed, pharmacotherapy. Prudent advice is that eggs may be included
in the context of a diet low in saturated fat, containing known cardio-protective foods and meeting the
guidelines for diabetes management. Research supports the regular inclusion of eggs as part of a healthy
diet. Furthermore, Diabetes Australia recommends individuals with diabetes follow the Australian Dietary
Guidelines which support the consumption of eggs daily and conclude that “there do not appear to be any
increased health risks associated with consumption of eggs”.>°

This statement is for healthcare professionals only.

*One serve = 2x60g eggs (104g edible portion)
As diet-induced changes in plasma glucose levels, total cholesterol and lipoproteins vary considerably

between individuals, the Egg Nutrition Council recommends individual discussion of the recommendations
regarding egg intake with their health care professional.

Useful Links

Australian Dietary Guidelines
www.eatforhealth.gov.au/quidelines

Australian Diabetes Council
http://www.australiandiabetescouncil.com/

Diabetes Australia
http://www.diabetesaustralia.com.au

American Diabetes Association
http://www.diabetes.org/

Joslin Diabetes Center
http://www.joslin.org/

Page 3 of 5 Position Statement: Eggs and Diabetes
Www.enc.org.au



http://www.enc.org.au/
http://www.eatforhealth.gov.au/guidelines
http://www.australiandiabetescouncil.com/
http://www.diabetesaustralia.com.au/
http://www.diabetes.org/
http://www.joslin.org/

References:

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

Australian Bureau of Statistics. Australian Health Survey: Biomedical Results for Chronic
Diseases, 2011-12 (Australian Bureau of Statistics, Canberra, ACT, Australia, 2013).
Shaw, J. & Tanamas, S. Diabetes: the silent pandemic and its impact on Australia. (Baker
IDI Heart and Diabetes Institute, Melbourne, VIC, Australia, 2012).

Li, J. & Kinfu, Y. Impact of socioeconomic and risk factors on cardiovascular disease and
type Il diabetes in Australia: comparison of results from longitudinal and cross-sectional
designs. BMJ Open 6, e010215 (2016).

National Heart Foundation of Australia. Position statement. Dietary fats and dietary sterols
for cardiovascular health,. (2009).

DiMarco, D.M., Norris, G.H., Millar, C.L., Blesso, C.N. & Fernandez, M.L. Intake of up
to 3 Eggs per Day Is Associated with Changes in HDL Function and Increased Plasma
Antioxidants in Healthy, Young Adults. J Nutr 147, 323-329 (2017).

Katz, D.L., et al. Egg consumption and endothelial function: a randomized controlled
crossover trial. Int J Cardiol 99, 65-70 (2005).

Rueda, J.M. & Khosla, P. Impact of breakfasts (with or without eggs) on body weight
regulation and blood lipids in university students over a 14-week semester. Nutrients 5,
5097-5113 (2013).

Clayton, Z.S., et al. Influence of Resistance Training Combined with Daily Consumption
of an Egg-based or Bagel-based Breakfast on Risk Factors for Chronic Diseases in Healthy
Untrained Individuals. J Am Coll Nutr 34, 113-119 (2015).

Natoli, S., Markovic, T., Lim, D., Noakes, M. & Kostner, K. Unscrambling the research:
Eggs, serum cholesterol and coronary heart disease. Nutr Diet 64, 105-111 (2007).

Rong, Y., et al. Egg consumption and risk of coronary heart disease and stroke: dose-
response meta-analysis of prospective cohort studies. BMJ 346, e8539 (2013).

Berger, S., Raman, G., Vishwanathan, R., Jacques, P.F. & Johnson, E.J. Dietary cholesterol
and cardiovascular disease: a systematic review and meta-analysis. Am J Clin Nutr 102,
276-294 (2015).

Shin, J.Y., Xun, P., Nakamura, Y. & He, K. Egg consumption in relation to risk of
cardiovascular disease and diabetes: a systematic review and meta-analysis. Am J Clin Nutr
98, 146-159 (2013).

Li, Y., Zhou, C., Zhou, X. & Li, L. Egg consumption and risk of cardiovascular diseases
and diabetes: A meta-analysis. Atherosclerosis [Epub ahead of print](2013).

Tran, N.L., Barraj, L.M., Heilman, J.M. & Scrafford, C.G. Egg consumption and
cardiovascular disease among diabetic individuals: a systematic review of the literature.
Diabetes Metab Syndr Obes 7, 121-137 (2014).

Romano, G., et al. Effects of dietary cholesterol on plasma lipoproteins and their subclasses
in IDDM patients. Diabetologia 41, 193-200 (1998).

Reaven, G.M., et al. Insulin resistance, dietary cholesterol, and cholesterol concentration
in postmenopausal women. Metabolism 50, 594-597 (2001).

Knopp, R.H., et al. Effects of insulin resistance and obesity on lipoproteins and sensitivity
to egg feeding. Arterioscler Thromb Vasc Biol 23, 1437-1443 (2003).

Page 4 of 5 Position Statement: Eggs and Diabetes

WwWw.enc.org.au



http://www.enc.org.au/

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.
32.
33.
34.

Pearce, K., Noakes, M. & Clifton, P. The effects of energy restricted

moderate carbohydrate dietary patterns on blood glucose and lipid

profiles and cognitive and renal function in individuals with type 2

diabetes. Asia Pac J Clin Nutr 17(3)(2008).

Fuller, N.R., et al. The effect of a high-egg diet on cardiovascular risk factors in people
with type 2 diabetes: the Diabetes and Egg (DIABEGG) study—a 3-mo randomized
controlled trial. Am J Clin Nutr [Epub ahead of print](2015).

Ballesteros, M.N., et al. One Egg per Day Improves Inflammation when Compared to an
Oatmeal-Based Breakfast without Increasing Other Cardiometabolic Risk Factors in
Diabetic Patients. Nutrients 7, 3449-3463 (2015).

Njike, V.Y., Ayettey, R.G., Rajebi, H., Treu, J.A. & Katz, D.L. Egg ingestion in adults
with type 2 diabetes: effects on glycemic control, anthropometry, and diet quality-a
randomized, controlled, crossover trial. BMJ Open Diabetes Res Care 4, e000281 (2016).
Blesso, C.N., Andersen, C.J., Barona, J., Volek, J.S. & Fernandez, M.L. Whole egg
consumption improves lipoprotein profiles and insulin sensitivity to a greater extent than
yolk-free egg substitute in individuals with metabolic syndrome. Metabolism 62, 400-410
(2013).

Andersen, C.J., et al. Egg Consumption Modulates HDL Lipid Composition and Increases
the Cholesterol-Accepting Capacity of Serum in Metabolic Syndrome. Lipids [Epub
ahead of print](2013).

Blesso, C.N., Andersen, C.J., Bolling, B.W. & Fernandez, M.L. Egg intake improves
carotenoid status by increasing plasma HDL cholesterol in adults with metabolic
syndrome. Food Funct 4, 213-221 (2013).

Blesso, C.N., et al. Effects of carbohydrate restriction and dietary cholesterol provided by
eggs on clinical risk factors in metabolic syndrome. J Clin Lipidol 7, 463-471 (2013).
Pearce, K.L., Clifton, P.M. & Noakes, M. Egg consumption as part of an energy-restricted
high-protein diet improves blood lipid and blood glucose profiles in individuals with type
2 diabetes. Br J Nutr 105, 584-592 (2011).

Wallin, A., Forouhi, N.G., Wolk, A. & Larsson, S.C. Egg consumption and risk of type 2
diabetes: a prospective study and dose-response meta-analysis. Diabetologia (2016).
Djousse, L., Gaziano, J.M., Buring, J.E. & Lee, I.M. Egg Consumption and Risk of Type
2 Diabetes in Men and Women. Diabetes Care 32, 295-300 (2009).

Kurotani, K., et al. Cholesterol and egg intakes and the risk of type 2 diabetes: The Japan
Public Health Center-based Prospective Study. Br J Nutr [Epub ahead of print], 1-8
(2014).

National Health and Medical Research Council. Australian Dietary Guidelines. (ed.
National Health and Medical Research Council) (NHMRC, Canberra, ACT, Australia,
2013).

Australia, D. What should | eat? (2016).

Australia, H.F.o. Eggs. (2016).

Fernandez, M. Eggs and Health Special Issue. Nutrients 8, 784 (2016).

Qiu, C., et al. Risk of gestational diabetes mellitus in relation to maternal egg and
cholesterol intake. Am J Epidemiol 173, 649-658 (2011).

Page 5 of 5 Position Statement: Eggs and Diabetes

WwWw.enc.org.au



http://www.enc.org.au/

