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Abstract

Purpose

Eggs are highly nutritious but concerns over their cholesterol content have led to dietary avoidance among
many. There are also important international differences in relevant dietary guidance. We conducted the
first prospective study in China investigating the association of egg consumption, cardiovascular disease
(CVvD) mortality, and a meta-analysis.

Methods

We included 28,024 participants without CVD at baseline (2003-8) in Guangzhou Biobank Cohort Study.
All-cause and CVD mortality were identified through record linkage. We used Cox proportional hazards
regression. We followed the Meta-analysis Of Observational Studies in Epidemiology reporting guidelines.
Results

During 275,343 person-years follow-up (average 9.8 years), we found 2,685 all-cause and 873 CVD deaths.
We found no significant difference in all-cause mortality between higher (7+ eggs/week) and low
consumption (<1 egg/week) (adjusted hazard ratio (HR) 1.08, 95% confidence interval (Cl) 0.93-1.24), and
mortality from CVD (0.99, 95% CI 0.76-1.27), ischemic heart disease (IHD) (0.92, 95% CI 0.63-1.36), or
stroke (0.88, 95% CI 0.57-1.35). The updated meta-analyses including our results showed that 7+
eggs/week was not associated with all-cause mortality (HR 1.09, 95% CI1 0.997-1.200) or IHD (HR 0.97,
95% CI 0.90-1.05), but associated with a small reduction in stroke (HR 0.91. 95% CI 0.85-0.98).
Conclusions

Eating one egg daily is not associated with increase in CVD or all-cause mortality. The small observed
reduction in stroke risk need to be confirmed. Our findings support current guidelines recommending eggs

as part of a healthy diet, and should be considered in other dietary recommendations. (243 words)
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Introduction

Consumption of dietary cholesterol has been associated with elevated serum cholesterol [1] and thus
hypothesized to increase CVD risk.[2] Eggs have been considered highly nutritious but concerns over its
high cholesterol content have led to egg avoidance by many people.[3,4] The new 2015 US guidelines no
longer include a limit for dietary cholesterol, and recommend eggs as part of a healthy diet.[5] Three meta-
analyses (all published in 2013) of prospective cohort studies are cited in the guidelines, but these meta-
analyses do not consistently support a null association or beneficial effects.[6-8] While the amount of
intake is not specified in the US, the 2016 Chinese Dietary Guidelines recommend to consume 40-50 grams
of egg products (about one egg) daily. However, dietary guidelines from the World Health Organization
(WHO) (i.e. the WHO Healthy Diet report),[9] Europe [10] or the UK [11] do not mention egg

consumption, probably because of the lack of reliable scientific evidence.

One of the 3 meta-analyses above reported a dose-response positive (i.e. harmful) association between egg

consumption and CVD risk [8] but the other two reported no association.[6,7] Most of the studies included

were from western populations, with only three from Japan which showed no association with IHD risk but
a lower risk for stroke mortality in those who consumed eggs daily versus never.[12-14] We have found no
prospective evidence on egg consumption and CVD events or mortality in Chinese, or from populations in

other low and middle income countries. Results from a Chinese population may contribute important

evidence in formulating dietary guidelines regarding egg consumption.

Based on a well-established large cohort of older Southern Chinese people, the Guangzhou Biobank Cohort
Study (GBCS), we examined the association between egg consumption and CVVD/stroke mortality.
Moreover, to better understand the underlying mechanisms, we also examined the cross-sectional
association of egg consumption with CVD risk factors using baseline data. We then performed updated
meta-analyses on the associations of egg consumptions with all-cause mortality and CVD-specific

outcomes including the new GBCS results.

Methods



Study sample

All participants of the Guangzhou Biobank Cohort Study (GBCS) were recruited from 2003 to 2008. The
Guangzhou Medical Ethics Committee of the Chinese Medical Association approved the study and all
participants gave written, informed consent before participation. Details of the GBCS have been reported

previously.[15]

Briefly, the GBCS is a 3-way collaboration among Guangzhou 12" Hospital and the Universities of Hong
Kong, China and Birmingham, UK. Recruitment of participants was from “The Guangzhou Health and
Happiness Association for the Respectable Elders” (GHHARE), a community social and welfare
organization. GHHARE is unofficially aligned with the municipal government. Membership is open to
Guangzhou permanent residents aged 50 years or above for a nominal fee of 4 CNY (=50 US cents) per
month. GHHARE included about 7% of Guangzhou residents in this age group, with branches in all 10
districts of Guangzhou, the capital city of Guangdong province in southern China. The baseline
examination included a face-to-face computer-assisted interview by trained nurses on lifestyle, family and
personal medical history and assessment of anthropometrics, blood pressure, fasting plasma glucose, lipids
and inflammatory markers. Reliability and validity of the questionnaire was tested 6 months into

recruitment by recalling 200 randomly selected subjects for re-interview.[15]

Exposure
All participants were asked how many eggs they had consumed daily over the past 7 days based on a
validated food frequency questionnaire (FFQ).[16] The responses were classified as <1, 1-2, 3-4, 5-6, and

7+ eggs per week.

Outcomes

For the cross-sectional analysis using baseline data, the study outcomes were CVD risk factors including
systolic and diastolic blood pressure, lipids (low-density lipoprotein (LDL)-cholesterol, high-density
lipoprotein (HDL)-cholesterol, triglycerides and total cholesterol), fasting glucose, body mass index (kg/m?)

and waist circumference.



Other study outcomes were death from all-causes and cardiovascular diseases. Causes of death were coded
according to the 10" revisions of the International Classification of Diseases. The four main outcome
measures that were examined were deaths from cardiovascular disease, ischemic heart disease, all stroke,

hemorrhagic stroke and ischemic stroke. For those alive, the censored date was 31 January 2016.

Ascertainment of all-cause and cardiovascular disease mortality

Information on cause of deaths up to January 2016 was mostly obtained via record linkage with the
Guangzhou Center for Disease Control and Prevention (GCDC). Causes of death were coded according to
the 10"™revisions of the International Classification of Diseases (ICD) by trained nosologists in each
hospital. When the death certificates were not issued by medical institutions (and hence might have quality
issue with the coding), the causes of death were verified by GCDC as part of their quality assurance
program by cross-checking past medical histories and conducting verbal autopsies. From August 2015 to
May 2016, ten verbal autopsy meetings were conducted in the Guangzhou 12" Hospital to clarify the
deaths with unclear causes. A physician panel including 5 chief physicians from various disciplines
reviewed all available medical records of the individuals and assigned in a standard manner a cause of
death, with assistance of several epidemiologists for unsettled cases. The mid-point between the date of
recruitment and the date of first censoring (December 31th, 2012) was used for 9 participants confirmed
dead at the first follow-up for deaths, but whose exact dates of death were not available. For those alive, as

registered by the police, records were censored on 31 January 2016.

Potential confounders

As both the dietary pattern and the CVVD prevalence could be influenced by socioeconomic position
(education, occupation, family income),[17] lifestyle factors (physical activity, alcohol use and
smoking),[18]and chronic disease history (diabetes, hypertension and dyslipidemia), these factors were
considered potential confounders and included in the regression model. Moreover, as with other previous
cohort studies,[7] we also included daily foods/dietary energy intake insensitivity analysis because it could

confound the associations between egg consumption and CVD risk factors/mortality. As from phase 3



(2006), the FFQ was shortened, only participants from the first 2 phases who had a detailed assessment on
dietary intake could be assessed for food (vegetables, fruits, nuts and milk) and daily nutrient intake

including total dietary energy, and they were included in the sensitivity analysis.[19]

Updated meta-analyses on egg consumption and risk of mortality

We conducted a sensitivity analysis on 12,899 participants with stable egg consumption habit during
baseline (September 2003-January 2008) to the 1% follow-up (March 2008-December 2012) (i.e. within
about 4 years) to examine the association between egg consumption and CVD risk factors. Moreover, as
egg consumption in low-to-middle income countries may be associated with higher socioeconomic position,

we conducted another sensitivity analysis to assess whether the results varied by education level.

We then conducted updated meta-analyses on CVD and all-cause mortality incorporating the GBCS results
following a review protocol (Meta-analysis Of Observational Studies in Epidemiology).[20] For study
selection, we included prospective studies with cohort design investigating the association between egg
consumption and risk of IHD, stroke or all-cause mortality. The three recent meta-analyses involved a
search of the literature up to March 2012[6], June 2012[7] and December 2012, respectively.[8] Thus, we
conducted additional literature searches on PubMed and MEDLINE from January 2013 to August 24, 2016
based on the following main search string: (egg AND (ischemic heart disease OR ischaemic heart disease
OR coronary heart disease OR stroke OR myocardial infarction OR coronary artery disease OR all-cause
OR all cause) AND (follow up OR mortality)). We retried 10 articles from PubMed and MEDLINE. Of
these articles, 8 were excluded for one of the following reasons: 1) was a review article (n=1); 2) did not
relate egg consumption to an outcome of interest (n=6); or 3) was conducted in patients with diabetes (n=1).

Details of the studies included are shown in Supplementary Table 5.

We used the relative risks comparing the highest (>1 egg/day) versus lowest categories (<1 egg /week or
never) of egg intake to obtain a summary estimate. The heterogeneity among studies was estimated by the
Cochran Q test and I° statistic. Heterogeneity was confirmed with a significance level of P<0.10. The I?

statistic describes the percentage of total variation in point estimates that can be attributed to heterogeneity.



We considered heterogeneity to be low if an I values of 40% was found.[21] A fixed effect model was
used in the meta-analysis if the heterogeneity was low, otherwise a random effect model was used. We also
used funnel plots, Begg adjusted rank correlation test and Egger test to test for the presence of publication

bias.

Statistical analysis

Chi-square tests or analysis or variance were used to compare participants’ baseline characteristics by egg
consumption. Generalized linear modeling was used to assess the association of egg consumption with
CVD risk factors at baseline, giving mean differences and 95% confidence intervals (Cl). The Cox
proportional hazards model was used to calculate adjusted hazard ratios (HRs) with 95% CI. All potential
confounders were categorized as in Table 1. Participants who died of any other causes were censored at the
date of death.[22] Whether an association varied by sex was assessed from the significance of an
interaction term and the heterogeneity of estimates across strata. As no evidence suggested different
associations by sex (P values for interaction from 0.45-0.92), all analysis was conducted with both sexes
combined, adjusted for sex. All statistical analyses were done with Stata version 14.0 (STATA Corp LP),

and all tests were two-sided with a significance level of 0.05.

Results

In 30,430 participants of GBCS, after excluding those with missing information on egg consumption
(n=153), CVD risk factors (n=373) and previous CVD history (n=1,520), and 360 lost to follow-up for vital
status, 28,024 were included in the main analysis. Of those, 18,707 (67%) with detailed assessment of

energy intake were included in the sensitivity analysis (ESM Figure 1).

Of the 28,024 participants, 5,868 (21%)reported never or did not consume, and 12,343 (44%), 6,157(22%),
1,361 (5%) and 2,295 (8%) had consumed 1-2, 3-4, 5-6 and 7+ eggs over the past 7 days, respectively. Of
those who consumed 7+ eggs/week, 97% consumed an average of one egg per day. During 275,343 person-
years of follow-up (average 9.8 years), we found 2,685 deaths, of which 873 were from CVD which

included 341 from stroke.



Table 1 shows that participants who were men, had higher socioeconomic position (higher family income
and education level, non-manual occupation), and were never smokers, physically active and current
alcohol users consumed more eggs (all P<0.01). There was no clear association with sex, age, self-rated
health or self-reported hypertension or hyperlipidemia, while more self-reported diabetes was found in
those who had more frequent egg consumption (P<0.001). In 18,707 participants with detailed FFQ data,
more egg consumption was also associated with higher daily intake of vegetables, fruits, milk and nuts, and
total energy, protein, fat, fiber, cholesterol and saturated fatty acid, as well as lower daily intake of

carbohydrate, monounsaturated fatty acid and polyunsaturated fatty acid (all P <0.001).

Table 2 shows that higher egg consumption was negatively associated with SBP, DBP, LDL-cholesterol,
triglycerides, total cholesterol and BMI, after adjusting for sex, age, education, occupation, family income,
smoking status, physical activity, alcohol drinking, self-rated health, chronic disease history (diabetes,
hypertension and dyslipidemia) and dietary foods and energy intake (all P for trend <0.01). No association
with HDL-cholesterol and waist circumference was found. A sensitivity analysis of 12,899 participants
with stable egg consumption habit during the 1* follow-up period (i.e., from 2008 to 2012) showed similar

results (ESM Table 2).

Table 3 shows that egg consumption was not significantly associated with all-cause mortality or mortality
from any CVDs. Compared with those who ate <1 egg per week, the HR (95% CI) in those with egg
consumption of 7+/weekwas1.08 (0.93-1.24) for all-cause,0.99 (0.76-1.27) for CVD, 0.92 (0.63-1.36) for
IHD, 0.88 (0.57-1.35) for stroke, 0.63 (0.28-1.41) for ischemic stroke and 1.31 (0.60-2.84) for hemorrhagic
stroke. Sensitivity analysis adjusting for intake of fruits, vegetables, milk, nuts and total energy showed
similarly non-significant results (Table 3), and the results were similar after excluding 61 participants who
consumed more than 7 eggs per week (ESM Table 4). Moreover, as higher egg consumption was
associated with higher education in our sample, to further account for confounding by education, we
conducted sensitivity analysis by education and found similar results showing no association between egg

consumption and mortality from all-cause, CVD, IHD or stroke (ESM table 3).



Our updated search (up to 24th August 2016) on PubMed and MEDLINE found two additional
studies[23,24] which met the inclusion criteria, in addition to the studies included in the three 2013 meta-
analyses. Therefore, a total of 363,565 participants in nine prospective studies for IHD, 436,088
participants in nine for stroke, and 853,974 participants in four for all-cause mortality were included in our
updated meta-analyses, including the present results. The characteristics of the included studies are shown
in ESM Table 5. The updated meta-analyses showed that frequent egg consumption (7+/week) versus low
consumption (<1/week) was associated with a 9% (95% CI 2-15%) lower risk of all stroke (Figure 1).
However, no significant association of egg consumption with IHD mortality (pooled HR 0.97, 95% ClI
0.90-1.05), ischemic stroke (HR 0.91, 95% CI 0.81-1.02), hemorrhagic stroke (HR 0.88, 95% CI 0.68-1.14)
(Figure 1), or all-cause mortality (HR 1.09, 95% CI 0.997-1.20) (ESM Figure 2) was found. No evidence
for a significant publication bias was found (P values for Begg’s test from 0.18 to 0.90, and for Egger’s test

from 0.36 to 0.86) (ESM Figure 3).

Discussion

In a setting with different dietary and cardiovascular disease patterning from the well-studied Western
populations, we found no evidence of an association between egg consumption and the risk of CVD or all-
cause mortality. In cross-sectional analyses using baseline data, we found an inverse association between
egg consumption and LDL-cholesterol, triglycerides and blood pressure, suggesting potential beneficial
effects. Similar results were observed in sensitivity analysis restricting to participants with similar level of
egg consumption during the follow-up examination. The potential beneficial effect on the CVD risk factors
is supported by our updated meta-analyses showing that higher egg consumption was associated with a

slightly but significantly lower risk of stroke.

As a rich source of dietary cholesterol, egg consumption has been linked to a moderate increase in CVD
risk. One of the 2013 meta-analysis showed that compared to the lowest category of egg consumption, the
highest level (7+/week) was significantly associated with a higher risk of CVD by 19%.[8] In contrast, the

two other meta-analyses did not show adverse effect on CVD.[6,7] The discrepancy is likely due to the

10



inclusion of different studies of various quality. In the first meta-analysis,[8] no study from Asia was
included, while the other two included three studies from Japan, two reporting results on CHD [12,13] and
one reporting stroke.[14] These studies from Japan did not support the association of egg intake with the
risk of CHD,[12,13] but conversely suggested that higher egg consumption tended to reduce the risk of
stroke.[14] However, no other CVD risk factors except for total cholesterol were assessed in those
studies.[12-14] Moreover, several trials showed that consumption of 1-2 eggs per day (200-400 mg
cholesterol) has little [25] or slightly favourable effect on lipid profiles [26-28]. Such minor effects on
plasma cholesterol are unlikely to have substantial overall impact on the risk of CHD or stroke among
healthy adults. As most randomized trials had a short follow-up of less than 12 months [29], large cohort
studies with longer follow-up are needed to provide clearer and more precise estimates for the long-term
effect of egg consumption [30]. However, among individuals with type 2 diabetes, increased egg intake
may be associated with higher risks of CHD, although the association varied by study design, diabetes
definition, exposure measurement, age, control for confounders and follow-up duration [30,31], suggesting
that the underlying mechanisms need to be explored more in depth. Our study provides complementary
evidence for the association of egg consumption and other common CVD risk factors in an understudied
yet major population with a high incidence of stroke mortality. The potential beneficial effects on CVD risk
factors especially blood pressure observed in our cross-sectional analysis warrant further investigation

using longitudinal or interventional studies.

Our updated meta-analyses showed a significant negative association of higher egg consumption with the
risk of stroke. Such significant inverse association was reported in two previous cohort studies from
different settings.[14,32] One is from the Life Span Study in Japan [14] and the other used data from the
Third National Health and Nutrition Examination Survey 1988-1994 (NHANES I11) in the US.[32] Thus
our results are consistent and extend the previous studies. In addition, one of the three 2013 meta-analyses
showed that people with higher egg consumption(>1 egg/day)also showed a 25% lower risk of hemorrhagic
stroke.[7] The updated meta-analyses including our results provided a more precise estimate of the
association between higher egg consumption and stroke risk, with an effect size being similar with the

previous meta-analysis (both pooled HR=0.91). One possible mechanism for this protective association

11



with stroke may be due to the potential negative association between egg consumption, or more specifically
protein, and blood pressure,[33] which is supported by the analysis of our baseline data on CVD risk

factors.

American Dietary Guidelines, Japanese Dietary Guidelines (2015) and the Chinese Dietary Guidelines
(2016) have dropped the recommendation on cholesterol intake limit. But the change in American Dietary
Guidelines does not suggest that dietary cholesterol is no longer important to consider when building
healthy eating patterns. Such withdrawals of dietary cholesterol limit have led to concerns in both the
public and scientific community [34]. As the removal of the dietary cholesterol recommendation from
dietary guidelines does not mean that dietary cholesterol is no longer a concern for CVD risk, more
evidence for the effects of dietary cholesterol consumption from different foods on cardiovascular disease
and other health outcomes is needed. We did not find evidence for a higher risk of all-cause mortality in
those who consumed 7+ eggs per week. The HR was attenuated toward the null after further excluding
those who ate more than 1 egg per day (or 7+ eggs/week). "7+ eggs/week™ in the literature, which has no
upper limit of consumption, could have included excessive egg consumers of 2 or more eggs per day (i.e.
14+/week), and the proportion of such people can vary in different populations. More precise
categorization is needed for clarifying dose response relationships and dietary recommendations, depending

on the numbers of participants and outcome events available.

There are several limitations in our study. First, measurement errors in a study of this kind are inevitable.
Random errors in measuring egg consumption and other dietary habits would likely have biased the results
toward the null. Second, information on the cooking methods and the amount of oil and salt added to eggs
was not available in our study, and some participants might not be aware of the eggs added to other foods.
As the nutrient contents of eggs alter depending on the cooking methods,[35] different cooking methods
could influence the association between egg consumption and CVD or CVD risk factors. Third, our
participants with higher egg intake consumed more protein and fiber but fewer carbohydrates and were
more likely to have higher socioeconomic status than those with lower egg intake, suggesting residual

confounding may play a role. However this was different from most of the prospective studies in the West

12



that showed higher egg consumption was associated with lower education level.[30,32] Similar results from
different settings with different patterns of food consumption may strengthen the causal inference by
adding consistency despite different potential patterns of confounding. Moreover, to reduce potential
confounding, we firstly adjusted for multiple indicators of socioeconomic position (education, income and
occupation), and then conducted sensitivity analysis by stratifying our sample based on education level and
found similar results (ESM table 3), suggesting education could not fully explain the results. Fourth,
during the long follow-up, participants might have changed their diets. In our sensitivity cross-sectional
analysis, we restricted to participants with same levels of egg consumption during baseline to the first
follow-up and found similar results, suggesting the association between egg consumption and CVD risk
factors is unlikely explained by changes in consumption during follow up. However, due to the relative
short period of follow-up and small number of CVD deaths, we could not do prospective analysis in those
with stable egg consumption habit versus those with changes during follow-up. Fifth, as few participants in
our sample consumed more than one egg per day, our results could not be generalized to this group. Similar
concerns applied to the earlier meta-analyses.[6-8] Cohort studies including sufficient number of
participants with high consumption (i.e. 2+ eggs per day) are warranted. Finally, reverse causality between
egg consumption and CVD risk factors cannot be fully ruled out in the cross-sectional analysis. For
example, in developed countries, individuals with hypercholesterolemia were provided health services,
such as health guidance or education, to prevent further CVD. Eggs have been recognized as a popular
media symbol for many of the dietary over consumption by the public, as well as the icon for both dietary
and serum cholesterol. Thus, guidelines on dietary cholesterol intake based on recent epidemiological
studies that did not find a positive association of egg intake with dietary cholesterol or CVD may not be
robust. However, our sensitivity analysis excluding participants with poor health status or including
participants with stable consumption habit during follow-up showed similar results, suggesting reverse

causality, if any, should not be substantial in our study.

To conclude, egg consumption does not increase CVD and all-cause mortality, and avoiding eggs does not
reduce such risks. Eating one egg daily or 7 or more weekly could reduce stroke risk slightly, but the

beneficial effects and dose response relationships at high consumption level, if any, need to be confirmed.
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Our findings support the US and Chinese guidelines which recommend eggs as part of a healthy diet, and
should be taken into account in other dietary recommendations. People who consume about an egg a day
can be reassured.

(3261 words)
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Figure 1. Pooled HRs and 95% Cls of ischemic heart disease (IHD), stroke, ischemic stroke and
hemorrhagic stroke incorporating results from the Guangzhou Biobank Cohort Study (GBCS).

Note: The pooled estimates were obtained by using a fixed effect model. The dots indicate the adjusted
HRs from a comparison of the highest category of egg consumption (>7 eggs/week) with the lowest (<1
egg/week or never). The size of the square is proportional to the weight of individual study. The horizontal

lines represent 95% CI. The diamond data markers indicate the pooled HR.
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Table 1 Baseline characteristics by egg consumption levels in 28,024participants of the Guangzhou

Biobank Cohort Study first examined from September 2003 to January 2008

Egg consumption, number per week

<1 1-2 3-4 5-6 7+ P-
value
Number of participants (row 12343 -
percentage) 5868 (21) (44) 6157 (22) 1361 (5) 2295 (8)
Age, years, mean (SD) 62.4(7.3) 614(7) 61.8 (7) 61.9(6.9) 62.6(7.1) <0.001
Age group, years, %
50-59 42.1 47.5 44.9 44.8 40.5 <0.001
60-69 40.0 39.1 40.6 40.3 43.1
70+ 17.9 135 145 14.9 16.4
Sex, % men 26.0 26.7 28.1 29.5 29.5 0.002
Family income, CNY/year, %
<10,000 8.8 4.9 53 5.0 4.0 <0.001
10,000-29,999 34.9 31.8 30.7 30.8 33.0
30,000-49,999 17.9 22.1 21.8 21.6 22.8
>50,000 12.8 17.5 18.1 19.0 20.6
Don’t know 25.7 23.7 24.1 23.6 19.7
Education, %
Primary or below 54.6 42.3 39.3 38.0 29.1 <0.001
Secondary 40.4 50.2 50.3 50.0 53.2
College or above 51 7.5 10.4 12.0 17.8
Occupation, %
Manual 69.0 62.5 58.5 56.6 49.3 <0.001
Non-manual 16.9 21.7 26.2 28.0 36.6
Others 14.2 15.8 15.3 154 141

Smoking status, %
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Never
Former
Current

Physical activity, %
Inactive
Minimally active
Active

Alcohol use, %
Never
Former

Current

Self-rated health, % good

Self-reported diabetes, %

Self-reported

hypertension, %

Self-reported

hyperlipidemia, %

Vegetable intake’, %
<100 g/d
101-150 g/d
151-200 g/d
201-250 g/d
251-300 g/d
>300 g/d

Fruit intake', %
<50 g/d
51-100 g/d

101-150 g/d

79.8

9.4

10.8

10.9

42.9

46.3

77.0

3.6

19.4

81.6

7.1

22.4

9.3

13.9

19.3

19.9

13.9

9.8

23.3

29.6

23.2

18.9

81.7

8.2

10.1

8.6

41.5

49.9

71.9

3.7

24.4

83.8

7.3

215

10.5

9.5

16.9

21.8

15.7

115

24.6

22.7

22.8

20.8

81.1

9.0

10.0

6.3

38.8

54.9

70.0

3.1

26.9

83.6

7.5

20.9

10.0

6.5

12.3

19.2

14.8

12.7

345

18.3

21.2

19.5

80.1

9.8

10.1

54

40.8

53.8

69.7

2.7

27.6

83.5

8.2

17.8

7.5

4.9

111

15.8

17.2

12.7

38.3

15.7

19.7

19.6

82.6

9.4

8.0

53

355

59.3

69.4

3.6

27.0

82.6

10.5

20.1

10.8

54

9.6

12.8

15.7

114

45.2

15.3

17.3

20.3

<0.001

<0.001

<0.001

0.005

<0.001

0.001

<0.001

<0.001

<0.001
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151-200 g/d
201-250 g/d
>250 g/d
Cow milk intake, %
None
1-3 portions/week
>3 portions/week
Nut intake, %
None
1-3 portions/week

>3 portions/week

12.3

6.6

9.5

75.8

11.9

12.3

67.5

21.9

10.6

14.2

8.6

10.9

68.7

16.9

14.4

59.5

26.6

13.9

Nutrient intakes (energy-adjusted as appropriate)’

Energy, kcal/day, mean

(SD)

Protein®, g/day

Carbohydrates*, g/day

Fat*, g/day

Fiber’, g/day

Cholesterol*, mg/day

Saturated fatty acid*, g/day

1694
(524)
69.6
(69.2-
70.0)

268 (266-
268)

57 (56-57)
12.6
(12.4-
12.7)

132 (129-

134)

9.7 (9.5-

9.8)

1779
(496)
715
(71.2-
71.8)

262 (260-
262)

58 (57-58)
12.9
(12.7-
12.9)
144 (142-
145)
10.1
(10.0-

10.2)

16.3
9.4

154

68.6
15.0

16.5

56.9
28.4

14.7

1934
(533)
736
(73.1-
73.9)

261 (259-
261)

58 (57-58)
135
(13.3-
13.5)

160 (157-

162)

10.0 (9.9-

10.1)

17.3
11.0

16.6

63.5
17.0

19.5

55.3
29.4

154

2065
(553)
76.3
(75.5-
77.1)

256 (253-
258)

59 (57-60)
13.7
(13.4-
14.0)

186 (181-
189)

10.3
(10.0-

10.5)

16.1
11.6

194

65.2
8.8

26.1

53.3
26.7

20.0

2057
(590)
78.9
(78.2-
79.6)

253 (250-
255)

59 (58-60)
15.2
(14.9-
15.4)

160 (156-
163)
10.9
(10.6-

11.1)

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001
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Monounsaturated fatty 176 (7.3- 17.7(7.5- 17.0(6.8-
acid, g/day 17.8) 17.8) 17.2)
Polyunsaturated fatty 135(3.2- 13.3(3.1- 125(2.2-
acid*, g/day 13.7) 13.4) 12.6)

16.7 (6.2-
17.1)
11.8 (1.3

12.2)

16.1 (5.6
16.4)
12.3 (1.9

12.7)

<0.001

<0.001

T- 18,707 participants with data on daily dietary energy intake

*: Energy adjusted mean and 95% confidence interval (ClI).
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Table 2 Cross-sectional analysis of the association of egg consumption with cardiovascular risk factors in 28,024 participants based on baseline information

collected from September 2003 to January 2008.

Egg consumption, number per week

<1

1-2

P for trend

Systolic blood pressure, mmHg
Crude

Model 1

Model 27

Model 3"

Diastolic blood pressure, mmHg
Crude

Model 1

Model 27

Model 3'

LDL-cholesterol, mmol/l

Crude

Model 1

Model 2'

Reference (0)
Reference (0)
Reference (0)
Reference (0)
Reference (0)
Reference (0)
Reference (0)
Reference (0)
Reference (0)
Reference (0)
Reference (0)
Reference (0)

Reference (0)

2.34 (1.66, 3.02)
1.13 (0.51, 1.76)
0.92 (0.16, 1.69)

-0.79 (-1.56, -0.02)"

0.66 (0.31, 1)

0.58 (0.24, 0.91)
0.49 (0.09, 0.9)

-0.42 (-0.83,-0.01)"

-0.01 (-0.04, 0.01)

0 (-0.02, 0.02)

-0.01 (-0.04, 0.01)

-0.47 (-1.14, 0.2)
-0.54 (-1.15, 0.08)
-0.8 (-1.55, -0.04)"

-1.77 (-2.67,-0.87)"

-0.15 (-0.49, 0.19)
-0.04 (-0.36, 0.29)
-0.13 (-0.53, 0.27)

-0.64 (-1.12, -0.16)"

-0.05 (-0.07,-0.02)™"
-0.04 (-0.06, -0.02)™"

-0.04 (-0.06, -0.01)"™

-1.73 (-2.96,-0.51)"  -1.62 (-2.59, -0.65)""

-1.34 (-2.46,-0.21)"  -1.74 (-2.64,-0.84)""
-1.64 (-2.94,-0.34)"  -2.4(-3.57,-1.24)""
-2.58 (-3.97,-1.18)"  -3.32 (-4.6, -2.04)™"
-0.76 (-1.39,-0.14)"  -1.07 (-1.57,-0.58)""
-0.42 (-1.02, 0.18) -0.69 (-1.16, -0.21)™
-0.51 (-1.2,0.17) -1.00 (-1.62, -0.39)™"
-0.98 (-1.72,-0.24)"  -1.50 (-2.18, -0.82)""
-0.09 (-0.13,-0.05)"" -0.08 (-0.11, -0.05)""
-0.07 (-0.11,-0.03)™"  -0.07 (-0.1, -0.04)™"

-0.05 (-0.09, -0.004)"  -0.08 (-0.12, -0.04)""

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001
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Model 37
HDL-cholesterol, mmol/l
Crude

Model 1

Model 2

Model 3"

Triglycerides, mmol/l
Crude

Model 1

Model 2

Model 3"

Total cholesterol, mmol/l
Crude

Model 1

Model 2

Model 3"

Fasting glucose, mmol/I

Crude

Reference (0)
Reference (0)
Reference (0)
Reference (0)
Reference (0)
Reference (0)
Reference (0)
Reference (0)
Reference (0)
Reference (0)
Reference (0)
Reference (0)
Reference (0)
Reference (0)
Reference (0)
Reference (0)
Reference (0)

Reference (0)

0.01 (-0.02, 0.03)

0.0004 (-0.01, 0.01)
-0.001 (-0.01, 0.01)
0.002 (-0.01, 0.02)

-0.01 (-0.02, 0.01)

0.06 (0.02, 0.1)™
0.06 (0.02, 0.1)™
0.05 (0.01, 0.1)"

-0.05 (-0.1, -0.002)"

-0.02 (-0.05, 0.02)
-0.01 (-0.05, 0.02)
-0.01 (-0.06, 0.03)

0.002 (-0.04, 0.05)

0.01 (-0.04, 0.06)

-0.03 (-0.06,

0.002 (-0.01,

0.002)

0.01)

0.0007 (-0.01, 0.01)

-0.001 (-0.02, 0.01)

-0.01 (-0.03,

-0.05 (-0.09,
-0.04 (-0.08,
-0.04 (-0.08,

-0.09 (-0.14,

-0.06 (-0.09,
-0.05 (-0.08,

-0.05 (-0.09,

0.01)

-0.01)”
-0.003)"
0.01)

-0.03)

-0.02)”
-0.01)”

-0.01)*

-0.04 (-0.1, 0.01)

0.02 (-0.03, 0.07)

-0.04 (-0.08, 0.01)

-0.02 (-0.05, -0.001)"
-0.03 (-0.05, -0.004)"
-0.03 (-0.06, -0.01)"

-0.04 (-0.07, -0.02)"

-0.05 (-0.12, 0.02)
-0.01 (-0.07, 0.06)
0.01 (-0.07, 0.09)

-0.04 (-0.13, 0.04)

-0.1 (-0.16, -0.03)”
-0.07 (-0.13, -0.005)"
-0.07 (-0.15, 0.0004)

-0.07 (-0.15, 0.01)

0.06 (-0.03, 0.16)

-0.07 (-0.11,-0.02)"

0.002 (-0.02, 0.02)
-0.003 (-0.02, 0.01)
0.005 (-0.02, 0.03)

-0.001 (-0.03, 0.02)

-0.09 (-0.14, -0.03)™"
-0.07 (-0.12, -0.01)"
-0.08 (-0.15, -0.01)"

-0.14 (-0.21, -0.06)"

-0.14 (-0.19, -0.09)™"
-0.13 (-0.18, -0.08) ™"
-0.11 (-0.17,-0.04)™

-0.10 (-0.17,-0.03)™

0.10 (0.03, 0.18)™

<0.001

0.42

0.38

0.38

0.32

<0.001

<0.001

0.001

<0.001

<0.001

<0.001

0.001

0.001

0.02
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Model 1

Model 27

Model 3

Body mass index, kg/m?
Crude

Model 1

Model 27

Model 3"

Waist circumference, cm
Crude

Model 1

Model 27

Model 3'

Reference (0)
Reference (0)
Reference (0)
Reference (0)
Reference (0)
Reference (0)
Reference (0)
Reference (0)
Reference (0)
Reference (0)
Reference (0)
Reference (0)

Reference (0)

-0.01 (-0.06, 0.04)
0.01 (-0.05, 0.07)

0.003 (-0.05, 0.06)

-0.01 (-0.11, 0.09)
0.001 (-0.1, 0.1)
-0.07 (-0.19, 0.05)

0.06 (-0.06, 0.19)

0.39 (0.11, 0.66)
0.16 (-0.11, 0.43)
0.05 (-0.27, 0.37)

-0.002 (-0.32, 0.32)

0.01 (-0.04, 0.05)
0.04 (-0.02, 0.1)

0.03 (-0.04, 0.09)

-0.21 (-0.31,-0.11)™"
-0.18 (-0.27,-0.08)"
-0.19 (-0.31, -0.07)"”

-0.17 (-0.32,-0.03)”

-0.13 (-0.4, 0.15)
-0.18 (-0.44, 0.08)
-0.27 (-0.58, 0.05)

-0.38 (-0.75, -0.01)

0.04 (-0.04, 0.12)
0.05 (-0.04, 0.15)

0.03 (-0.07, 0.14)

-0.24 (-0.43,-0.06)"

-0.09 (-0.28, 0.09)
-0.11 (-0.32, 0.1)

-0.07 (-0.29, 0.15)

-0.37 (-0.87, 0.13)
-0.23 (-0.71, 0.25)
-0.40 (-0.94, 0.14)

-0.48 (-1.06, 0.10)

0.02 (-0.05, 0.08)
0.05 (-0.03, 0.14)

0.04 (-0.06, 0.13)

-0.32 (-0.46,-0.17)""

-0.21 (-0.36, -0.07)™

-0.28 (-0.47,-0.1)"

-0.29 (-0.50, -0.09)™

-0.07 (-0.47, 0.32)
-0.06 (-0.45, 0.32)
-0.16 (-0.64, 0.33)

-0.35 (-0.89, 0.18)

0.27

0.15

0.24

<0.001

<0.001

0.005

0.006

0.06

0.08

0.08

0.12

Model 1: adjusted for sex, age, education, occupation, family income, smoking status, physical activity, alcohol drinking, self-rated health and chronic disease

history (diabetes, hypertension and dyslipidemia).

Model 2 ': Additionally adjusted for daily dietary energy intake

Model 3 ': Additionally adjusted for vegetable, fruit, milk and nut intake

':18,707participants with data on daily dietary energy intake were included in Model 2&3.

* P<0.05; ™ P<0.01; *": P<0.001
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Table 3.Adjusted hazards ratios (HR) and 95% confidence interval (Cl)of all-cause mortality bybaselineeggconsumptionin28,024participants in 2003-2008 and

followed up until January 2016

Egg consumption, number per week

<1 1-2 3-4 5-6 7+ P for trend
Person-years 57396 120827 60974 13800 22345
All-cause
No. of deaths 611 1119 579 127 244
Mortality rate, per 10,000 person-year 106.5 92.6 95 92 109.2
Adjusted HR (95% CI) 1.00 0.99 (0.9, 1.1) 0.99(0.89,1.1) 0.89(0.73,1.07) 1.08(0.93,1.24) 0.73
*Adjusted HR (95% CI) 1.00 1.01(0.9,1.14)  0.98(0.85,1.12) 0.94(0.76,1.17) 1.11(0.93,1.33) 0.89
Cardiovascular disease
No. of deaths 201 371 185 40 76
Mortality rate, per 10,000 person-year 35 30.7 30.3 29 34
Adjusted HR (95% CI) 1.00 0.92(0.77,1.1)  0.96(0.8,1.14)  0.81(0.58,1.14) 0.99 (0.76,1.27) 0.99
*Adjusted HR (95% CI) 1.00 1.14 (0.93,1.4)  1.07(0.84,1.35) 0.96(0.66, 1.41) 1.05(0.76,1.45) 0.98
Ischemic heart disease
No. of deaths 83 166 90 16 33
Mortality rate, per 10,000 person-year 14.5 13.7 14.8 11.6 14.8
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Adjusted HR (95% CI)

*Adjusted HR (95% CI)

All Stroke

No. of deaths

Mortality rate, per 10,000 person-year
Adjusted HR (95% CI)

*Adjusted HR (95% ClI)

Ischemic stroke

No. of deaths

Mortality rate, per 10,000 person-year
Adjusted HR (95% CI)

*Adjusted HR (95% ClI)
Hemorrhagic stroke

No. of deaths

Mortality rate, per 10,000 person-year
Adjusted HR (95% ClI)

*Adjusted HR (95% ClI)

Ischemic heart disease/ischemic stroke

1.00

1.00

84

14.6

1.00

1.00

20

3.5

1.00

1.00

26

45

1.00

1.00

0.86 (0.66, 1.13)

1.24 (0.91, 1.69)

146
12.1
0.99 (0.75, 1.3)

1.14 (0.83, 1.56)

52
43
0.72(0.43, 1.21)

1.48 (0.81, 2.69)

35
2.9
1.18 (0.7, 1.99)

1.08 (0.57, 2.04)

1.03 (0.79, 1.34)

1.21(0.85, 1.72)

69
11.3
0.9 (0.68, 1.2)

0.99 (0.68, 1.44)

27
44
0.94 (0.59, 1.52)

1.64 (0.85, 3.18)

24
3.9
1.37 (0.81, 2.3)

1.26 (0.62, 2.55)

0.75 (0.44, 1.27)

0.97 (0.54, 1.76)

16
11.6
0.81 (0.47, 1.38)

0.86 (0.47, 1.57)

3
2.2
0.43 (0.13, 1.38)

0.52 (0.12, 2.29)

4
2.9
0.95 (0.34, 2.68)

1.02 (0.33, 3.14)

0.92 (0.63, 1.36)

1.23(0.77, 1.97)

26
11.6
0.88 (0.57, 1.35)

0.82 (0.47, 1.43)

.
3.1
0.63 (0.28, 1.41)

1.07 (0.40, 2.84)

8
3.6
1.31 (0.60, 2.84)

0.93 (0.33, 2.67)

0.88

0.93

0.38

0.39

0.54

0.77

0.67

0.78
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No. of deaths 103 218 117 19 40

Mortality rate, per 10,000 person-year 17.9 18 19.2 13.8 17.9
Adjusted HR (95% CI) 1.00 0.83(0.65,1.05) 1.01(0.8,1.27) 0.67(0.41,1.08) 0.85(0.60,1.21) 0.87
*Adjusted HR (95% ClI) 1.00 1.28 (0.97,1.69) 1.29(0.95,1.76) 0.87(0.5,1.51) 1.20(0.78,1.83) 0.96

T adjusted for sex, age, education, occupation, family income, smoking status, physical activity, alcohol drinking, self-rated health and chronic disease history
(diabetes, hypertension and dyslipidemia).
*: Adjusted HR in18,707 participants with data on daily dietary energy and vegetable, fruit, milk and nut intake were included in this model with additional

adjustment for total energy, vegetable, fruit, milk and nut intake.
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ESM Table 1. ICD-10 codes for deaths from cardiovascular disease

Causes of deaths ICD-10
Cardiovascular disease 100-125, 128-199
Ischemic heart disease 120-125

Stroke 160-169
Ischemic stroke 163
Hemorrhagic stroke 161

Ischemic heart disease or ischemic stroke 120-125, 163
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ESM Table 2 Cross-sectional analysis of the association of egg consumption with cardiovascular risk factors in 28,024 participants based on baseline information

collected from September 2003 to January 2008; regression coefficient B, (95% confidence interval).

Egg consumption, numberper week

<1

1-2

34

5-6

7+

P for trend

Systolic blood pressure, mmHg
Crude

Model 1
Model 2'
Model 3'

Diastolic blood pressure, mmHg

Crude

Model 1
Model 2
Model 3"

LDL-cholesterol, mmol/I

Crude
Model 1

Model 2'

Reference (0)
Reference (0)
Reference (0)

Reference (0)

Reference (0)
Reference (0)
Reference (0)

Reference (0)

Reference (0)
Reference (0)

Reference (0)

2.34 (1.66, 3.02)”
-1.07 (-1.69, -0.44)"
-0.94 (-1.7,-0.17)"

-0.86 (-1.63,-0.1)"

-0.64 (-0.99, -0.29)"
-0.55 (-0.88, -0.22)"
-0.51(-0.91,-0.11)"

-0.46 (-0.87,-0.06)"

0.01 (-0.01, 0.03)
0.001 (-0.02, 0.02)

0.01 (-0.01, 0.04)

-0.47 (-1.14, 0.2)
-1.45 (-2.17,-0.73)"
-1.57 (-2.45,-0.69)"

-1.58 (-2.46, -0.7)"

-0.79 (-1.19, -0.39)"
-0.46 (-0.85, -0.08)"
-0.51 (-0.98, -0.05)"

-0.52 (-0.99, -0.06)"

-0.03 (-0.06, -0.01)"
-0.04 (-0.06, -0.01)"

-0.03 (-0.06, 0.004)

-1.73 (-2.96, -0.51) "
-2.44 (-3.62,-1.26)"

-2.62(-3.99, -1.24)"

-2.52(-3.9,-1.15)"

-1.42 (-2.09, -0.76)"
-0.94 (-1.57,-0.32)"
-0.99 (-1.72,-0.27)"

-0.95 (-1.68, -0.23)"

-0.07 (-0.12, -0.03)"
-0.06 (-0.1, -0.02)"

-0.03 (-0.08, 0.01)

-1.62 (-2.59, -0.65)""

-2.56 (-3.54,-1.59)"

-3.05 (-4.3,-1.79)""

-3.01(-4.27,-1.75)"

-1.67 (-2.22,-1.13)"

-1.06 (-1.58, -0.55)"
-1.3(-1.97, -0.64)"

-1.3(-1.97, -0.64)"

-0.07 (-0.1, -0.03)"
-0.07 (-0.1, -0.03)"

-0.07 (-0.11, -0.03)"

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001
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Model 37

HDL-cholesterol, mmol/I

Crude

Model 1
Model 2
Model 3"

Triglycerides, mmol/l

Crude

Model 1
Model 2
Model 3"

Total cholesterol, mmol/I

Crude

Model 1
Model 2
Model 3"

Fasting glucose, mmol/I

Reference (0)

Reference (0)
Reference (0)
Reference (0)

Reference (0)

Reference (0)
Reference (0)
Reference (0)

Reference (0)

Reference (0)
Reference (0)
Reference (0)

Reference (0)

0.01 (-0.02, 0.03)

-0.0005 (-0.01, 0.01)
0.001 (-0.01, 0.01)
-0.002 (-0.02, 0.01)

-0.01 (-0.02, 0.01)

-0.06 (-0.1, -0.02)"
-0.06 (-0.1, -0.02)"
-0.06 (-0.1, -0.01)"

-0.05 (-0.1, -0.01)"

0.01 (-0.02, 0.05)
0.01 (-0.03, 0.04)
0.01 (-0.03, 0.05)

0.002 (-0.04, 0.05)

-0.03 (-0.06, 0.003)

0.0002 (-0.01, 0.01)
-0.004 (-0.02, 0.01)
-0.01 (-0.03, 0.009)

-0.01 (-0.03, 0.006)

-0.11 (-0.15, -0.06)™"
-0.09 (-0.13, -0.05)™
-0.08 (-0.14, -0.03)"

-0.08 (-0.13,-0.03) "

-0.05 (-0.09, 0.001)
-0.04 (-0.08, 0.001)
-0.04 (-0.09, 0.01)

-0.04 (-0.09, 0.01)

-0.03 (-0.08, 0.01)

*

-0.03 (-0.05, -0.002)
-0.03 (-0.05, -0.01)"
-0.04 (-0.07, -0.01)"

-0.04 (-0.07, -0.02)"

-0.11 (-0.19, -0.04)™
-0.06 (-0.13, 0.01)
-0.04 (-0.12, 0.04)

-0.03 (-0.12, 0.05)

-0.08 (-0.15, -0.01)"
-0.05 (-0.12, 0.01)
-0.06 (-0.14, 0.02)

-0.06 (-0.14, 0.02)

-0.06 (-0.11, -0.02)"

-0.004 (-0.02, 0.02)
-0.01 (-0.03, 0.01)
-0.003 (-0.03, 0.02)

-0.01 (-0.03, 0.02)

-0.15 (-0.21, -0.09)”
-0.12 (-0.18, -0.06)™"
-0.12 (-0.2, -0.05)"

-0.12 (-0.19, -0.04)"

-0.13 (-0.19, -0.08)™"
-0.12 (-0.18, -0.07) "
-0.1(-0.17, -0.03)"

-0.1(-0.17, -0.02)"

<0.001

0.42

0.38

0.38

0.32

<0.001

<0.001

0.001

<0.001

<0.001

0.002

0.06

0.06
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Crude

Model 1
Model 2
Model 3"

Body mass index, kg/m?
Crude

Model 1

Model 2

Model 3"

Waist circumference, cm
Crude

Model 1

Model 2

Model 3'

Reference (0)
Reference (0)
Reference (0)

Reference (0)

Reference (0)
Reference (0)
Reference (0)

Reference (0)

Reference (0)
Reference (0)
Reference (0)

Reference (0)

-0.01 (-0.06, 0.05)
0.02 (-0.03, 0.06)
0.001 (-0.06, 0.06)

0.003 (-0.06, 0.06)

-0.01 (-0.11, 0.09)
0.001 (-0.1, 0.1)
-0.07 (-0.19, 0.05)

0.06 (-0.06, 0.19)

-0.36 (-0.64, -0.08)"
-0.13 (-0.29, 0.03)
-0.175 (-0.36, 0.01)

-0.14 (-0.32, 0.05)

0.01 (-0.05, 0.07)
0.03 (-0.02, 0.09)
0.05 (-0.02, 0.11)

0.04 (-0.03, 0.1)

-0.21 (-0.31,-0.11)""
-0.18 (-0.27,-0.08)™
-0.19 (-0.31,-0.07)"

-0.17 (-0.32, -0.03)™

-0.49 (-0.81,-0.16)"

0.06 (-0.12, 0.25)

-0.03 (-0.24, 0.19)

-0.01 (-0.23, 0.2)

0.06 (-0.04, 0.15)
0.06 (-0.03, 0.15)
0.05 (-0.05, 0.16)

0.04 (-0.06, 0.14)

-0.24 (-0.43,-0.06) "

-0.09 (-0.28, 0.09)
-0.11 (-0.32, 0.1)

-0.07 (-0.29, 0.15)

-0.71 (-1.24, -0.18)"
-0.15 (-0.45, 0.15)
-0.33 (-0.67, 0.001)

-0.31 (-0.64, 0.03)

0.1(0.02, 0.18)"
0.05 (-0.02, 0.12)
0.08 (-0.02, 0.17)

0.05 (-0.04, 0.15)

-0.32 (-0.46,-0.17)""

-0.21 (-0.36, -0.07)"

-0.28 (-0.47,-0.1)"

-0.29 (-0.50, -0.09)™

-0.42 (-0.86, 0.01)
0.25 (0.0001, 0.5)"
0.24 (-0.07, 0.55)

0.26 (-0.05, 0.56)

0.02

0.27

0.15

0.24

<0.001

<0.001

0.005

0.006

0.06

0.08

0.08

0.12

Model 1: adjusted for sex, age, education, occupation, family income, smoking status, physical activity, alcohol drinking, body mass index (except for BMI

above) , self-rated health and chronic disease history (diabetes, hypertension and dyslipidemia), as appropriate.

Model 2 ": Additionally adjusted for daily dietary energy intake

Model 3 ': Additionally adjusted for vegetable, fruit, milk and nut intake



':18,707participants with data on daily dietary energy intake were included in Model 2&3.

1 P<0.05; " P<0.01; " P<0.001
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ESM Table 3. Cross-sectional analysis of the association of egg consumption with cardiovascular risk factors in 12,899 participants with stable egg consumption

habit during the 1% follow-up

Egg consumption, number per week

<1 1-2 3-4 5-6 7+ P for trend
(n=2,208) (n=6,761) (n=3,033) (n=441) (n=456)
Systolic blood pressure, mmHg
Crude Reference (0) 2.05(1.02,3.07)"  -0.96 (-1.88,-0.05)"  -2.68 (-4.74,-0.63)" -1.88 (-3.89, 0.14) <0.001
Model 1" Reference (0) 0.77(-0.18,1.72)  -0.78 (-1.62, 0.06) -1.9 (-3.79,-0.01)"  -2.25(-4.09,-0.4)°  <0.001
Diastolic blood pressure, mmHg
Crude Reference (0) 0.65(0.12,1.18)°  -0.31(-0.78, 0.16) -1.28 (-2.35,-0.22)" -1.32(-2.36,-0.28)"  <0.001
Model 17 Reference (0) 0.54 (0.03,1.05)"  -0.16 (-0.61, 0.3) -0.80 (-1.82,0.22)  -0.86 (-1.85, 0.14) 0.001
LDL-cholesterol, mmol/l
Crude Reference (0) -0.02 (-0.06,0.01)  -0.02 (-0.05, 0.01) -0.08 (-0.14,-0.01)" -0.09 (-0.15,-0.02)"  <0.001
Model 17 Reference (0) -0.01 (-0.04,0.03)  -0.03 (-0.06,0.001)  -0.07 (-0.13,0.001) -0.07 (-0.13, -0.002)" 0.008
HDL-cholesterol, mmol/I
Crude Reference (0) -0.004 (-0.02, 0.02)  0.01 (-0.01, 0.03) 0.01 (-0.03,0.05) 0 (-0.04, 0.03) 0.48
Model 1' Reference (0) -0.002 (-0.02, 0.02)  0.01 (-0.01, 0.02) -0.01 (-0.04,0.03)  -0.01 (-0.04, 0.03) 0.87
Triglycerides, mmol/l
Crude Reference (0) 0.07 (0.01,0.13)"  -0.06 (-0.11,-0.004)" -0.08 (-0.19,0.04)  -0.10 (-0.22, 0.01) <0.001
Model 1' Reference (0) 0.06 (0.0009, 0.12)" -0.05 (-0.1, 0.003) -0.02 (-0.14,0.10)  -0.09 (-0.21, 0.02) 0.001
Total cholesterol, mmol/l
Crude Reference (0) -0.02 (-0.08,0.03)  -0.02 (-0.07, 0.02) -0.05 (-0.16,0.06)  -0.11 (-0.22, -0.002)" 0.15
Model 17 Reference (0) -0.01(-0.07,0.04)  -0.03 (-0.08, 0.02) -0.03 (-0.14,0.08)  -0.1 (-0.21, 0.005) 0.10
Fasting glucose, mmol/I
Crude Reference (0) 0.01 (-0.06,0.09)  0.01 (-0.05, 0.08) 0.02 (-0.13,0.16)  0.16 (0.01, 0.30)" 0.20
Model 17 Reference (0) -0.02 (-0.08,0.05) 0 (-0.05, 0.06) 0.03 (-0.1, 0.16) 0.04 (-0.09, 0.17) 0.36
Body mass index, kg/m?
Crude Reference (0) 0.1 (-0.06, 0.25) -0.25 (-0.39,-0.11)"" -0.17 (-0.48,0.14)  -0.11 (-0.41, 0.2) 0.001
Model 1" Reference (0) 0.06 (-0.1, 0.21) -0.2(-0.33,-0.06) " -0.02 (-0.32,0.29)  0.04 (-0.26, 0.34) 0.08
Waist circumference, cm
Crude Reference (0) 0.67 (0.25, 1.1) -0.32 (0.7, 0.05) -0.47 (-1.32,0.37)  0.16 (-0.67, 0.99) 0.002
Model 1' Reference (0) 0.25(-0.16,0.66)  -0.28 (-0.64, 0.08) -0.16 (-0.97,0.65)  0.18 (-0.61, 0.97) 0.16

T adjusted for sex, age, education, occupation, family income, smoking status, physical activity, alcohol drinking, self-rated health and chronic disease history
(diabetes, hypertension and dyslipidemia).
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ESM Table 4. Adjusted hazards ratios (HR) and 95% confidence interval (Cl) of all-cause mortality for baseline egg consumption in 27,963 participants (61
participants consuming more than 1 egg/day were excluded)

Egg consumption, number per week

<1 1-2 3-4 5-6 7
Person-years 57402 120820 60979 13800 21770
All-cause
No. of deaths 614 1120 580 127 234
Mortality rate, per 10,000 person-year 107 92.7 95.1 92 107.5
Adjusted HR (95% CI)" 1.00 1.00 (0.91, 1.11) 0.99 (0.88, 1.12) 0.89 (0.73, 1.08) 1.07 (0.91, 1.25)
Cardiovascular disease
No. of deaths 201 371 185 40 73
Mortality rate, per 10,000 person-year 35 30.7 30.3 29 335
Adjusted HR (95% CI)" 1.00 1.09(0.91, 1.3) 1.04 (0.85, 1.28) 0.88 (0.62, 1.26) 1.06 (0.8, 1.4)
Ischemic heart disease
No. of deaths 83 166 90 16 32
Mortality rate, per 10,000 person-year 14.5 13.7 14.8 11.6 14.7
Adjusted HR (95% CI)" 1.00 1.16 (0.89, 1.53) 1.20 (0.88, 1.63) 0.87 (0.5, 1.51) 1.07 (0.7, 1.65)
All Stroke
No. of deaths 84 146 69 16 24
Mortality rate, per 10,000 person-year 14.6 121 11.3 11.6 11
Adjusted HR (95% CI)" 1.00 1.01 (0.77, 1.33) 0.91 (0.66, 1.27) 0.82 (0.47, 1.43) 0.85 (0.53, 1.35)

T adjusted for sex, age, education, occupation, family income, smoking status, physical activity, alcohol drinking, self-rated health and chronic disease history
(diabetes, hypertension and dyslipidemia).
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ESM Table 5. Adjusted hazards ratios (HR) and 95% confidence interval (Cl) of all-cause mortality for baseline egg consumption by education® in 28,024

participants

Egg consumption, number per week

<1 1-2 3-4 5-6 7+
Low education (llliterate or primary school)
Person-years 31,294 51,451 24,172 5,258 6,588
All-cause
No. of deaths 410 613 286 63 76
Mortality rate, per 10,000 person-year 131 119 118 120 115
Adjusted HR (95% Cl) 1.00 1.00 (0.88,1.14) 0.97 (0.83,1.13) 0.9(0.69,1.19) 0.94(0.73,1.2)
Cardiovascular disease
No. of deaths 150 225 98 21 25
Mortality rate, per 10,000 person-year 48 44 41 40 38
Adjusted HR (95% Cl) 1.00 1.06 (0.85,1.31) 0.95(0.73,1.24) 0.85(0.53,1.36) 0.82(0.52, 1.27)
Ischemic heart disease
No. of deaths 60 95 47 8 14
Mortality rate, per 10,000 person-year 19 18 19 15 21
Adjusted HR (95% Cl) 1.00 1.1(0.79,1.53) 1.11(0.75,1.65) 0.75(0.34,1.65) 1.11(0.61,2.04)
All Stroke
No. of deaths 61 93 36 11 10
Mortality rate, per 10,000 person-year 19 18 15 21 15
Adjusted HR (95% Cl) 1.00 1.05(0.75, 1.46) 0.84 (0.55,1.28) 1.1(0.57,2.09) 0.77 (0.38, 1.56)
Relatively high education (secondary school, and college or above)
Person-years 135,877 142,459 139,507 134,424 136,831
All-cause
No. of deaths 1,040 1,098 1,089 1,021 1,054
Mortality rate, per 10,000 person-year 77 77 78 76 77
Adjusted HR (95% Cl) 1.00 1.01(0.86,1.19) 1.03(0.86,1.23) 0.88(0.66, 1.17) 1.2 (0.98, 1.47)
Cardiovascular disease
No. of deaths 300 318 313 294 304
Mortality rate, per 10,000 person-year 22 22 22 22 22
Adjusted HR (95% Cl) 1.00 1.13(0.83,1.54) 1.15(0.82,1.62) 1.03(0.61,1.74) 1.41(0.96, 2.06)
Ischemic heart disease
No. of deaths 141 153 150 139 142
Mortality rate, per 10,000 person-year 10 11 11 10 10
Adjusted HR (95% Cl) 1.00 1.31(0.82,2.09) 1.36(0.82,2.26) 1.16 (0.54,2.51) 1.33(0.74,2.4)
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All Stroke

No. of deaths 109 114 114 105 111
Mortality rate, per 10,000 person-year 8 8 8 8 8
Adjusted HR (95% CI) 1.00 0.92 (0.57,1.49) 0.96 (0.56,1.62) 0.56(0.21,1.48) 0.97 (0.52, 1.82)

T adjusted for sex, age, occupation, family income, smoking status, physical activity, alcohol drinking, self-rated health and chronic disease history (diabetes,
hypertension and dyslipidemia).

*: P for interaction between egg consumption and education ranged 0.65 to 0.97

38



ESM Table 6 Details of studies in the meta-analysis

Study First author Setting  Total sample Events(number) Age range of Main findings HR (95% CI)
(year) participants
1 Hu 1999[30] USA 37,851 men and CHD (866 in menand 939in  Men: 40-75 IHD:
80,082 women) Women: 34-59 Men HR=1.08 (0.79-1.48)
women Stroke (258 in men and 563 Women HR=0.82 (0.60-1.13)
in women) All stroke:
Men HR=1.07 (0.66-1.75)
Women HR=0.89 (0.60-1.31)
Ischemic stroke:
Men HR=0.93 (0.46-1.87)
Women HR=0.81 (0.46-1.42)
Haemorrhagic stroke:
Men HR=1.07 (0.66-1.75)
Women HR=1.07 (0.56-2.03)
2 He 2003[36] USA 43,732 men 455 ischemic strokes; 125 40-75 Ischemic stroke:
haemorrhagic stokes HR=1.09 (0.69-1.71)
Haemorrhagic stroke:
HR=0.32 (0.07-1.37)
3 Sauvaget Japan 37,130 Stroke (1462) 34-103 HR=0.70 (0.51-0.95)
2003[14]
4 Nakamura Japan 5,186 women and IHD (39 in men and 41 in 30+ IHD:
2004[13] 4,077 men women) Men HR=0.93 (0.50-1.87)
Stroke (112 in men and 107 Women HR=0.86 (0.62-1.40)
in women) All stroke:
Men HR=1.03 (0.67-1.53)
Women HR=1.11 (0.74-1.48)
All cause
Men HR=1.15 (0.88-1.28)
Women HR=1.01 (0.88-1.15)
5 Nakamura Japan 90,735 IHD (462) 40-69 HR=0.93 (0.84-1.11)
2006[12]
6 Qureshi USA 9,734 IHD (1584) 25-74 IHD:
20070[37] Stroke (655) HR=1.1 (0.90-1.30)
All stroke:

HR=0.9 (0.70-1.10)
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All cause
HR=1.0 (0.90-1.10)

7 Djousse USA 21,327 men M1 (1550) 40-85 MI:
2008[38] Stroke (1342) HR=0.90 (0.72-1.14)
All stroke:
HR=0.99 (0.80-1.20)
All cause
HR=1.23 (1.11-1.36)
8 Scrafford USA 6,833 men and 8,113  IHD (366) 17+ IHD:
2011[32] women Stroke (137) Men HR=1.13 (0.61-2.11)
Women HR=0.92 (0.27-3.11)
All stroke:
Men HR=0.27 (0.10-0.73)
Women HR=1.03 (0.25-4.22)
9 Bernstein USA 84,010 women and Stroke (2633 in women and Men: 40-75 years All stroke:
2012[39] 43,150 men 1397 in men) Women: 30-55 Men HR=0.84 (0.68-1.04)
Women HR=0.91 (0.80-1.04)
Ischemic stroke:
Men HR=0.79 (0.61-1.04)
Women HR=0.95 (0.79-1.14)
Haemorrhagic stroke:
Men HR=0.53 (0.22-1.25)
Women HR=0.76 (0.47-1.23)
10 Larsson Sweden 37,766 men MI (3,262 in men &1,504 in men 45-79y and MI:
2015[24] and 32,805 women women); ischemic strokes women 49-83 y Men HR=1.03 (0.84-1.27)
(2,039 in men and 1,561 in Women HR=0.85 (0.59-1.23)
women); Ischemic stroke:
haemorrhagic strokes (405 in Men HR=0.87 (0.66-1.14)
men Women HR=1.06 (0.76-1.47)
and 294 in women) Haemorrhagic stroke:
Men HR=1.05 (0.59-1.88)
Women HR=0.96 (0.44-2.12)
11 Virtanen Finland 1,032 men 230 IHD 42-60 HR=1.18 (0.85-1.66)
2016[23]

HR=hazard ratio; Cl=confidence interval; USA=United States of America; IHD=ischemic stroke; MI=myocardial infarction
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Excluding participants with:
e missing information on egg
consumption (n=153) and

30,430 Participants from 2003-2008
e Phase 1 N=10,381 (2003-4)
e Phase 2 N=10,000 (2005-6)
e Phase 3 N=10,049 (2006-8)

CVD risk factors (n=373);
e previous CVD history
(n=1520)

A

Loss-to-follow-up: 360 unknown
vital status

Total No.=28,384

e Detailed assessment on 7-day
FFQ in Phase 1 and 2 (N=18,999)

e Shortened FFQ in Phase 3
(N=9,385)

ESM Figure 1. Study sample selection.

A 4

e Final No. included in main data
analysis: N=28,024

e Sensitivity analysis including
dietary energy intake: N=18,707
(67%)

A 4

No. of deaths: 2,685
e Cardiovascular disease: 873
e Stroke: 341
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%

Author Year HR (95% CI) Weight

Nakamura 2004 (men) — 115(095 138) 1470

Nakamura 2004 (women) — 1.01 (0.89, 1.16) 20.54
Qureshi 2007 7% 1.00 (0.90, 1.11) 24.87
Djousse 2008 : —=— 1.23(1.11,1.36) 24.69
GBCS 2018 ——i'— 1.11(0.93, 1.33) 15.19
Overall (l-squared = 59.1%, p = 0.045) <> 1.09¢1.00,1.20)  100.00

NOTE: Weights are from random effects analysis

T
728 1 1.38

%

Author Year HR (95% CI) Weight
1

Nakamura 2004 (men) ——v—'% 1.15{0.85, 1.38) 13.56
1

Nakamura 2004 (women} —'—%— 1.01 {0.889, 1.16) 26.50
1
I

Qureshi 2007 —_— 1.00(0.80, 1.11) 45.60
i

GBCS 2016 — e 111(083,133) 14.35

Overall (-squared = 0.0%. p = 0.508) @ 1.04(0.87,1.11) 100.00
;

726 1 1.38

ESM Figure 2. Pooled HRs and 95% Cls of all-cause mortality including results from the Guangzhou
Biobank Cohort Study (GBCS). The pooled estimates were obtained by using a random effect model for
model (A), and fixed effect model for model (B). The study by Djousse et al. 2008[38] which contributed
most to heterogeneity were excluded in model (B). The dots indicate the adjusted HRs from a comparison
of the highest category of egg consumption (>7 eggs/week) with the lowest (<1 egg/week or never). The
size of the square is proportional to the weight of individual study. The horizontal lines represent 95% CI.
The diamond data markers indicate the pooled HR.
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Funnel plot with pseudo 95% confidence limits
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ESM Figure 3: Test for publication bias for the association between egg intake and all-cause mortality,
ischemic heart disease, and stroke and its subtypes

Note: Tests for publication bias: (1) Begg’s test, P=0.33, 0.90, 0.87, 0.53 and 0.18 for all-cause mortality,
IHD, stroke, ischemic stroke and hemorrhagic stroke, respectively; (2) Egger’s test, P=0.74, 0.86, 0.57,
0.61, 0.36 for all-cause mortality, IHD, stroke, ischemic stroke and hemorrhagic stroke, respectively.

44



References

1. Hopkins PN (1992) Effects of dietary cholesterol on serum cholesterol: a meta-analysis
and review. Am J Clin Nutr 55 (6):1060-1070

2. Shekelle RB, Stamler J (1989) Dietary cholesterol and ischaemic heart disease. Lancet 1
(8648):1177-1179

3. Berger S, Raman G, Vishwanathan R, Jacques PF, Johnson EJ (2015) Dietary cholesterol
and cardiovascular disease: a systematic review and meta-analysis. Am J Clin Nutr 102 (2):276-
294. doi:10.3945/ajcn.114.100305

4. Jones PJ (2009) Dietary cholesterol and the risk of cardiovascular disease in patients: a
review of the Harvard Egg Study and other data. Int J Clin Pract Suppl (163):1-8, 28-36.
doi:10.1111/j.1742-1241.2009.02136.x

5. https://health.gov/dietaryguidelines/2015/guidelines/ [Accessed on July 26th, 2016].
6. Shin JY, Xun P, Nakamura Y, He K (2013) Egg consumption in relation to risk of
cardiovascular disease and diabetes: a systematic review and meta-analysis. Am J Clin Nutr 98
(1):146-159. doi:10.3945/ajcn.112.051318

7. RongY, Chen L, Zhu T, Song Y, Yu M, Shan Z, Sands A, Hu FB, Liu L (2013) Egg
consumption and risk of coronary heart disease and stroke: dose-response meta-analysis of
prospective cohort studies. BMJ 346:e8539. doi:10.1136/bmj.e8539

8. Li Y, Zhou C, Zhou X, Li L (2013) Egg consumption and risk of cardiovascular diseases and
diabetes: a meta-analysis. Atherosclerosis 229 (2):524-530.
doi:10.1016/j.atherosclerosis.2013.04.003

9. World Health Organization (2015)
http://www.who.int/mediacentre/factsheets/fs394/en/ [Accessed on 20 September 2016].
10. European Food Information Council http://www.eufic.org/article/en/expid/food-based-

dietary-guidelines-in-europe/ [Accessed on 20 September 2016].

11. Food Standards Agency
http://www.food.gov.uk/sites/default/files/multimedia/pdfs/nutrientinstitution.pdf [Accessed
on 20 September 2016].

12. Nakamura Y, Iso H, Kita Y, Ueshima H, Okada K, Konishi M, Inoue M, Tsugane S (2006)
Egg consumption, serum total cholesterol concentrations and coronary heart disease incidence:
Japan Public Health Center-based prospective study. Br J Nutr 96 (5):921-928

13. Nakamura Y, Okamura T, Tamaki S, Kadowaki T, Hayakawa T, Kita Y, Okayama A,
Ueshima H, Group NDR (2004) Egg consumption, serum cholesterol, and cause-specific and all-
cause mortality: the National Integrated Project for Prospective Observation of Non-
communicable Disease and Its Trends in the Aged, 1980 (NIPPON DATAS80). Am J Clin Nutr 80
(1):58-63

14. Sauvaget C, Nagano J, Allen N, Grant EJ, Beral V (2003) Intake of animal products and
stroke mortality in the Hiroshima/Nagasaki Life Span Study. International Journal of
Epidemiology 32 (4):536-543

15. Jiang C, Thomas GN, Lam TH, Schooling CM, Zhang W, Lao X, Adab P, Liu B, Leung GM,
Cheng KK (2006) Cohort profile: The Guangzhou Biobank Cohort Study, a Guangzhou-Hong Kong-
Birmingham collaboration. Int J Epidemiol 35 (4):844-852. doi:10.1093/ije/dyl131

16. Woo J, Leung S, Ho S, Lam T, Janus E (1997) A food frequency questionnaire for use in
the Chinese population in Hong Kong: Description and examination of validity. Nutrition
research 17 (11):1633-1641

45


https://health.gov/dietaryguidelines/2015/guidelines/
http://www.who.int/mediacentre/factsheets/fs394/en/
http://www.eufic.org/article/en/expid/food-based-dietary-guidelines-in-europe/
http://www.eufic.org/article/en/expid/food-based-dietary-guidelines-in-europe/
http://www.food.gov.uk/sites/default/files/multimedia/pdfs/nutrientinstitution.pdf

17. Winkleby MA, Jatulis DE, Frank E, Fortmann SP (1992) Socioeconomic status and health:
how education, income, and occupation contribute to risk factors for cardiovascular disease.
American journal of public health 82 (6):816-820

18. Teo K, Lear S, Islam S, Mony P, Dehghan M, Li W, Rosengren A, Lopez-Jaramillo P, Diaz R,
Oliveira G, Miskan M, Rangarajan S, Igbal R, llow R, Puone T, Bahonar A, Gulec S, Darwish EA,
Lanas F, Vijaykumar K, Rahman O, Chifamba J, Hou Y, Li N, Yusuf S, Investigators P (2013)
Prevalence of a healthy lifestyle among individuals with cardiovascular disease in high-, middle-
and low-income countries: The Prospective Urban Rural Epidemiology (PURE) study. JAMA 309
(15):1613-1621. doi:10.1001/jama.2013.3519

19. Leung S, Woo J, Ho S, Lam T, Janus E (1998) Hong Kong adult dietary survey, 1995.
Australian Journal of Nutrition and Dietetics

20. Stroup DF, Berlin JA, Morton SC, Olkin I, Williamson GD, Rennie D, Moher D, Becker B,
Sipe TA, Thacker SB (2000) Meta-analysis of observational studies in epidemiology: a proposal
for reporting. Meta-analysis Of Observational Studies in Epidemiology (MOOSE) group. JAMA
283 (15):2008-2012

21. Higgins J, Green S (2015) Cochrane handbook for systematic reviews of interventions.
2011. The Cochrane Collaboration 5 (0)

22. Andersen PK, Abildstrom SZ, Rosthoj S (2002) Competing risks as a multi-state model.
Stat Methods Med Res 11 (2):203-215

23. Virtanen JK, Mursu J, Virtanen HE, Fogelholm M, Salonen JT, Koskinen TT, Voutilainen S,
Tuomainen TP (2016) Associations of egg and cholesterol intakes with carotid intima-media
thickness and risk of incident coronary artery disease according to apolipoprotein E phenotype
in men: the Kuopio Ischaemic Heart Disease Risk Factor Study. Am J Clin Nutr 103 (3):895-901.
doi:10.3945/ajcn.115.122317

24. Larsson SC, Akesson A, Wolk A (2015) Egg consumption and risk of heart failure,
myocardial infarction, and stroke: results from 2 prospective cohorts. Am J Clin Nutr 102
(5):1007-1013. doi:10.3945/ajcn.115.119263

25. Katz DL, Gnanaraj J, Treu JA, Ma Y, Kavak Y, Njike VY (2015) Effects of egg ingestion on
endothelial function in adults with coronary artery disease: a randomized, controlled, crossover
trial. Am Heart J 169 (1):162-169. doi:10.1016/j.ahj.2014.10.001

26. Blesso CN, Andersen CJ, Barona J, Volek JS, Fernandez ML (2013) 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 (3):400-410.
doi:10.1016/j.metabol.2012.08.014

27. Andersen CJ, Blesso CN, Lee J, Barona J, Shah D, Thomas MJ, Fernandez ML (2013) Egg
consumption modulates HDL lipid composition and increases the cholesterol-accepting capacity
of serum in metabolic syndrome. Lipids 48 (6):557-567. d0i:10.1007/s11745-013-3780-8

28. Pearce KL, Clifton PM, Noakes M (2011) Egg consumption as part of an energy-restricted
high-protein diet improves blood lipid and blood glucose profiles in individuals with type 2
diabetes. BrJ Nutr 105 (4):584-592. doi:10.1017/50007114510003983

29. Rouhani MH, Rashidi-Pourfard N, Salehi-Abargouei A, Karimi M, Haghighatdoost F (2018)
Effects of Egg Consumption on Blood Lipids: A Systematic Review and Meta-Analysis of
Randomized Clinical Trials. J Am Coll Nutr 37 (2):99-110. doi:10.1080/07315724.2017.1366878
30. Hu FB, Stampfer MJ, Rimm EB, Manson JE, Ascherio A, Colditz GA, Rosner BA,
Spiegelman D, Speizer FE, Sacks FM, Hennekens CH, Willett WC (1999) A prospective study of
egg consumption and risk of cardiovascular disease in men and women. JAMA 281 (15):1387-
1394

46



31. Tran NL, Barraj LM, Heilman JM, Scrafford CG (2014) Egg consumption and
cardiovascular disease among diabetic individuals: a systematic review of the literature.
Diabetes Metab Syndr Obes 7:121-137. doi:10.2147/DMS0.558668

32. Scrafford CG, Tran NL, Barraj LM, Mink PJ (2011) Egg consumption and CHD and stroke
mortality: a prospective study of US adults. Public Health Nutr 14 (2):261-270.
doi:10.1017/51368980010001874

33. Appel LJ, Sacks FM, Carey VJ, Obarzanek E, Swain JF, Miller ER, 3rd, Conlin PR, Erlinger
TP, Rosner BA, Laranjo NM, Charleston J, McCarron P, Bishop LM, OmniHeart Collaborative
Research G (2005) Effects of protein, monounsaturated fat, and carbohydrate intake on blood
pressure and serum lipids: results of the OmniHeart randomized trial. JAMA 294 (19):2455-2464.
doi:10.1001/jama.294.19.2455

34. Zhu H, Chen Z-Y (2017) Do We No Longer Need To Worry about Dietary Cholesterol?
Journal of Agricultural and Food Chemistry 65 (46):9931-9933. doi:10.1021/acs.jafc.7b04829
35. Watkins BA (1995) The nutritive value of the egg. Egg science and technology 4:177-194
36. He K, Merchant A, Rimm EB, Rosner BA, Stampfer MJ, Willett WC, Ascherio A (2003)
Dietary fat intake and risk of stroke in male US healthcare professionals: 14 year prospective
cohort study. BMJ 327 (7418):777-782. do0i:10.1136/bm|.327.7418.777

37. Qureshi Al, Suri FK, Ahmed S, Nasar A, Divani AA, Kirmani JF (2007) Regular egg
consumption does not increase the risk of stroke and cardiovascular diseases. Med Sci Monit 13
(1):CR1-8

38. Djousse L, Gaziano JM (2008) Egg consumption in relation to cardiovascular disease and
mortality: the Physicians' Health Study. Am J Clin Nutr 87 (4):964-969

39. Bernstein AM, Pan A, Rexrode KM, Stampfer M, Hu FB, Mozaffarian D, Willett WC (2012)
Dietary protein sources and the risk of stroke in men and women. Stroke 43 (3):637-644.
doi:10.1161/STROKEAHA.111.633404

47



