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Egg intake moderates the rate of memory decline in healthy older adults
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Abstract
Eggs contain important compounds related to enhanced cognition, but it is not clear if egg consumption, as a whole, has a direct impact on memory decline
in older adults. This study aimed to determine whether egg intake levels predict the rate of memory decline in healthy older adults after sociodemographic
and dietary controls. We conducted a secondary analysis of data from 470 participants, age 50 and over, from the Biospsychosocial Religion and Health
Study. Participants completed a food frequency questionnaire, which was used to calculate egg intake and divide participants into Low (<23 g/week, about
half an egg), Intermediate (24–63 g/week, half to 1½ eggs) and High (≥63 g/week, about two or more eggs) tertiles. Participants were administered the
California Verbal Learning Test – 2nd Edition (CVLT-II) Short Form in 2006–2007, and 294 of them were again tested in 2010–2011. Using linear mixed
model analysis, no significant cross-sectional differences were observed in CVLT-II performance between egg intake levels after controlling for age, sex,
race, education, body mass index, cardiovascular risk, depression and intake of meat, fish, dairy and fruits/vegetables. Longitudinally, the Intermediate egg
group exhibited significantly slower rates of decline on the CVLT-II compared to the Low egg group. The High egg group also exhibited slower rates of
decline, but not statistically significant. Thus, limited consumption of eggs (about 1 egg/week) was associated with slower memory decline in late life com-
pared to consuming little to no eggs, but a dose-response effect was not clearly evident. This study may help explain discrepancies in previous research that
did not control for other dietary intakes and risk factors.
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Introduction

It is estimated that approximately 6⋅5 % of U.S. adults over
age 60 suffer from dementia and 2⋅5–11 % suffer from mild
cognitive impairment (MCI)(1–3), resulting in significant bur-
dens to families and the healthcare system(4). The repeated
lack of success in developing effective treatments for
age-related cognitive impairment necessitates examining pre-
ventative approaches. The possible role of diet in protecting
against cognitive dysfunction in late life represents a potentially
safe and relatively low-cost prevention strategy.

Eggs are nutritionally rich and contain many important
compounds that have been found to enhance cognition,
such as choline, lutein and tryptophan(5–7). Apart from the
effect of individual nutrients, however, research on the effect
of eating eggs, as a whole food, on cognition has been limited.
Preliminary evidence suggests that dietary consumption of
eggs may have a protective effect on cognition in older
adults(8). A major limitation of many prior studies is that ana-
lyses of egg consumption did not necessarily control for con-
sumption of other foods, including meat and dairy, both of
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which are commonly eaten with eggs in the U.S. diet. The con-
founding effects of these other foods may have led to conflict-
ing findings. For example, eggs have been associated with
lower risk of cognitive impairment when grouped together
with dairy(9,10), but associated with higher risk of cognitive
decline when grouped together with meat, fish and poultry(11).
Thus, further investigation of the individual effect of eggs,
apart from other food groups, is needed. In addition to dietary
factors, cognition in older adults has been associated with
other health-related variables, including body mass index
(BMI), cardiovascular risk and depression(12–14). The present
study includes rigorous controls to examine the association
between egg consumption and cognition in older adults,
beyond these other covariates known to have associations
with cognition.
The Adventist Health Study-2 (AHS-2) is a longstanding

prospective cohort study that is unique in its large variation
in dietary intake of both eggs and meat, ranging from none
to levels typical of an American diet. Furthermore, it is a
health-conscious, aging cohort; those included here from the
Biopsychosocial Religion and Health Substudy are all over
age 50 and had memory assessed at two time points. This
cohort is ideal to investigate the association between egg con-
sumption and cognitive decline in the context of overall diet
and consumption of other food groups. The present study
tested the hypothesis that egg intake would be associated
with rates of cognitive decline in memory performance inde-
pendent of sociodemographic, cerebrovascular risk and other
dietary factors.

Methods

Study population

The AHS-2 is a prospective cohort study comprised of 96 469
members of the Adventist Church in the USA and Canada.
From February 2002 to May 2007, mostly White (65⋅3 %)
and Black (26⋅9 %) adult men and women with a mean age
of 59 years (range 30–110 years) were enrolled and completed
a 50-page Baseline Questionnaire which included the food fre-
quency questionnaire (FFQ) and sections on demographic,
anthropometric and lifestyle factors(15). In addition to the
diverse dietary patterns, the AHS-2 cohort is unique in its
near absence of smoking and alcohol consumption as potential
confounders (81 % of the cohort have never smoked and only
1 % are current smokers; 90 % of the cohort report no alcohol
use and 5 % report consuming alcohol rarely)(16).
The present study utilised data from the AHS-2 and the

AHS-2 Biopsychosocial Religion and Health Substudy
(BRHS)(17). The BRHS biomarker study arm was designed
to examine the relationship between psychosocial risks and
biological indicators of allostatic load. Specifically, 536 indivi-
duals from the AHS-2 cohort were recruited in 2006–2007
to complete cognitive, physical performance, and biometric
evaluation at the LLU campus and at three mobile clinics;
330 participants returned for follow-up evaluation in 2010–
2011. To decrease selection bias at follow-up, home visits
were completed for those too frail or ill to return to clinic

for follow-up. BRHS participants who were at least 50 years
old were included in the present study. Individuals reporting
extreme total dietary intake of <500 or >4500 kcal/d, with
missing data on the memory test or with extreme scores on
the memory test at baseline were excluded.
Approvals for the AHS-2 and BRHS were obtained from

the Loma Linda University Human Subjects Committee
Institutional Review Board. Written informed consent was
acquired from all AHS-2 and BRHS participants upon enrol-
ment, and secondary data used in this study were de-identified.

Dietary data

Usual dietary intake during the previous year was assessed
upon enrolment in the AHS-2 by a self-administered quantita-
tive FFQ of more than 200 food items(15). The AHS-2 FFQ
has been validated for foods and nutrients(18,19) in comparison
to six repeated 24-h dietary recalls. Using a single item in the
FFQ that assesses the frequency of eating eggs, including eggs
fried, boiled, scrambled, devilled, omelette or egg salad, alone
or in mixed dishes, along with eggs included in other food
recipes (i.e., mayonnaise, breads, cakes, cookies), participants’
total intake of eggs was calculated and energy-adjusted using
the residual method. Intake of meat, fish, dairy and fruit/vege-
table food groups were also measured in g/d.

Memory performance

Participants were administered the California Verbal Learning
Test – 2nd Edition, Short Form (CVLT-II), a word-list learn-
ing task that measures verbal learning and memory(20), at both
visits of the BRHS. Specifically, participants were asked to
immediately recall a list of nine words over four trials. The
number of words recalled on the first trial (Trial 1 Recall)
represents a form of attention span reflecting one’s ability to
initially encode information when confronted with a large
amount of information. The sum of words recalled across
all four trials (Total Immediate Recall) is a general measure
of one’s ability to encode information. After the four learning
trials, followed by a short distraction task, participants are
asked to recall the list from memory (Short Delay Recall),
and after an additional delay period of 10 min (after the phys-
ical performance test), participants are asked to recall the
words again (Long Delay Free Recall). Finally, they are
asked to try to recall additional words after being provided
with category cues (Long Delay Cued Recall) and then given
a yes/no recognition task (Recognition Discrimination).

Confounders

Demographic data (age, sex, race and education) were
obtained at the BRHS baseline visit. Other confounders
were selected from previous literature including total energy
intake, dietary intake of meat, fish, dairy and fruits/vegeta-
bles(21), cardiovascular disease(13), BMI(14) and depressive
symptoms(12). Data from the AHS-2 FFQ provided total
energy (continuous) and select food group intake (meat, fish,
dairy, fruits/vegetables; continuous in g/d). A cardiovascular
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risk (CV risk) score was calculated based on participants’
reported history of diagnosed cardiovascular disease or risk
factors at baseline: a score of 2 for individuals with a reported
history of CV event (i.e., stroke, transient ischaemic attack,
myocardial infarction, congestive heart failure or angina pec-
toris); a score of 1 for individuals with CV risk factors (i.e.,
hypertension, hyperlipidaemia or diabetes); a score of 0 for
individuals with no history of CV events or risk factors.
Depression was assessed at both visits using the 11-item
short form of the Center for Epidemiological Studies
Depression Scale (CES-D)(22), with possible scores ranging
from 0 to 22.

Statistical analyses

The present study was a secondary analysis of the AHS-2
Biopsychosocial Religion and Health Substudy (BRHS)(17).
The data were evaluated for outliers and normality using histo-
grams and box plots. Baseline means and percentages of demo-
graphic characteristics, dietary intake and other covariates were
compared across categories of egg consumption using one-way
ANOVA for normally distributed variables, Kruskal–Wallis
tests for non-normal and χ2 tests for categorical variables.
Dietary variables were energy-adjusted using the residual

method. Since more than half of the subjects did not consume
any meat or fish, zero intakes were partitioned out as zero and
the residual method was applied on non-zero intake(18).
Non-zero intakes were log-transformed before energy adjust-
ment and then transformed back to the original scaling.
When meat, fish, dairy and fruit/vegetable intakes were
included in regression models as covariates, transformed
energy-adjusted intake log (x + 1) was used including zeros.
All analyses were conducted using R, version 3.6.1(23). A

P-value of less than 0⋅05 was considered statistically signifi-
cant, and all P-values were two-sided.

Results

Of the 536 participants in the BRHS cohort, 500 participants
were at least 50 years old (mean 68⋅79, SD 11⋅62), and 330
returned for follow-up evaluation an average of 3⋅3 years
after baseline assessment (range 2⋅7–4⋅4 years). The sample
was 69 % female, and 36 % Black, 58 % White and 6 %
other ethnicities. White and participants of other ethnicities
were combined into a single group (‘Non-black’). Individuals
reporting extreme total dietary intake of <500 or >4500
kcal/d, with missing data on the memory test or with extreme
scores on the memory test at baseline were excluded. A total
of thirty participants were excluded, resulting in a final sample
of 470 participants (62⋅6 % female) with a mean age of 69⋅2
years (SD 11⋅3), of which 294 completed follow-up evaluation.
Comparison of demographic characteristics between the final
sample and excluded participants can be found in
Supplementary Table S1. The thirty participants not included
in the final sample were significantly younger (mean age
57⋅98, SD 12⋅83) and more likely to be Black (N 19, 63⋅3 %).
Participants were divided into three tertiles based on the

amount of egg intake: Low (<23 g/week, or 0⋅5 eggs

per week), Intermediate (24–63 g/week, or 0⋅5–1⋅5 egg per
week) and High (≥63 g/week or 1⋅5 or more eggs
per week). The Low, Intermediate and High egg consumption
groups were similar in age, education, sex, race and cardiovas-
cular risk; BMI, depression and intake of other food groups
were significantly different between groups (Table 1). The
Low egg intake group had lower BMI than the Intermediate
and High intake groups and ate the least amount of dairy
and the highest amounts of fruits and vegetables. The
Intermediate egg intake group had higher depression scores
than the Low and High egg intake groups, though they were
still below the clinical threshold. The High egg intake group
ate the highest amounts of meat, fish and dairy, and the lowest
amount of fruits and vegetables. The participants who com-
pleted the memory tests at both study visits were less likely
to be Black and more likely to be college graduates. There
were no other significant differences between the overall sam-
ple and those who returned for follow-up (Table 2).
With regards to memory performance, a principal component

analysis (PCA) was conducted using the baseline raw scores of
the six CVLT-II tasks (Trial 1 Recall, Total Immediate Recall,
Short Delay Recall, Long Delay Free Recall, Long Delay
Cued Recall and Recognition Discrimination) to account for
intercorrelations between variables. A correlation matrix of
the six scores was used to extract PCs. The correlation matrix
and results of the PCA can be found in Supplementary
Tables S2 and S3, respectively. The first PC explained 70 %
of the total variance among the CVLT-II variables and was
used to calculate an overall summary score (CVLT-PC) as the
memory outcome variable for each visit.
To examine the effect of egg intake on memory perform-

ance (CVLT-PC) and decline over time, repeated-measures
analysis was conducted using a linear mixed model. The
model included the three levels of egg intake (Low,
Intermediate and High), age as the time variable and age by
egg intake interaction terms. The age variable was centred at
50, so that its main effect tests cross-sectional differences of
CVLT-PC scores among egg intake groups at this age. As a
time-dependent variable, age is also paired with CVLT-PC
scores at each time point in order to model cognitive decline
as a function of age. The age by egg intake interactions were
included to test if the rate of cognitive decline was the same
across three egg intake groups. Confounders (sex, race, educa-
tion, BMI, CV risk, CES-D, meat intake, fish intake, dairy
intake, fruit/vegetable intake and total energy intake) were
included in the model as fixed-effects terms. All these con-
founders were used as time-independent variables (i.e., base-
line values), except for BMI and CES-D. To account for
correlations among repeated measures within subjects over
time, the mixed model included subjects as a random-effects
term. For variables that were entered as continuous (i.e.,
BMI and dietary variables), the linearity assumption was tested
using fractional polynomials. Other assumptions of the mixed
model were assessed by visual inspection of plots of condi-
tional residuals.
Results of the linear mixed model are presented in Table 3.

As expected, age was significantly associated with CVLT-PC
scores at baseline (β −0⋅05, SE 0⋅007, P < 0.0001), such that
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increasing age was associated with lower CVLT-PC scores.
After controlling for confounders, the main effects of egg
intake on CVLT-PC scores were not significant, indicating
no significant cross-sectional differences in memory perform-
ance between the three egg intake groups. However, there was
a significant interaction effect between age and egg intake, such

that the Intermediate egg intake group demonstrated a signifi-
cantly slower rate of decline in CVLT-PC scores over time
compared to the Low egg intake group (β 0⋅018, SE 0⋅009, P
0⋅043). The High egg intake group also exhibited a slower
rate of decline compared to the Low group, but the interaction
term did not reach significance (β 0⋅011, SE 0⋅009, P 0⋅195).
The rate of decline in the CVLT-PC score was estimated

based on the fitted linear mixed model. This was calculated
as a linear combination of the beta estimate associated with
age and interaction terms between age and egg intake groups,
with a 95 % confidence interval for each egg intake group,
after adjusting for all other confounders in the model
(Table 4). Similarly, the estimated CVLT-PC score at each

Table 1. Baseline characteristics of participants across categories of egg consumption

Low Intermediate High

P-value<23 g/week 24–63 g/week ≥63 g/week

n 119 (25⋅3 %) 177 (37⋅7 %) 174 (37⋅0 %)

Age, years 68⋅18 (11⋅14) 70⋅38 (11⋅44) 68⋅58 (11⋅26) 0⋅182
Sex, female 74 (62⋅2 %) 109 (61⋅6 %) 111 (63⋅8 %) 0⋅908
Race

Non-black 77 (64⋅7 %) 116 (65⋅5 %) 106 (60⋅9 %) 0⋅641
Black 42 (35⋅3 %) 61 (34⋅5 %) 68 (39⋅1 %)

Education

High school or less 3 (2⋅5 %) 11 (6⋅3 %) 9 (5⋅2 %) 0⋅427
Some college 38 (32⋅2 %) 53 (30⋅5 %) 64 (36⋅8 %)

College degree or higher 77 (65⋅3 %) 110 (63⋅2 %) 101 (58⋅0 %)

BMI 25⋅85 (4⋅75) 27⋅52 (5⋅11) 27⋅75 (6⋅01) 0⋅007
CV risk

No CV risks 39 (33⋅1 %) 45 (25⋅9 %) 51 (29⋅3 %) 0⋅310
CV risks 68 (57⋅6 %) 117 (67⋅2 %) 115 (66⋅1 %)

History of CV event 11 (9⋅3 %) 12 (6⋅9 %) 8 (4⋅6 %)

CES-D 2⋅66 (3⋅23) 3⋅68 (3⋅49) 2⋅80 (3⋅08) 0⋅007
Total energy (kcal/d) 1740⋅91 1595⋅12 1742⋅10 0⋅138

(Median [IQR]) [1359⋅66, 2301⋅33] [1239⋅38, 2229⋅08] [1471⋅67, 2246⋅69]
Egg intake (g/d) 1⋅47 5⋅56 17⋅62 <0⋅001

(Median [IQR]) [0⋅82, 2⋅20] [4⋅62, 7⋅05] [12⋅33, 22⋅87]
Meat intake (g/d) 0 0 8⋅68 <0⋅001

(Median [IQR]) [0⋅00, 0⋅00] [0⋅00, 9⋅65] [ 0⋅00, 33⋅00]
Fish intake (g/d) 0 0 6⋅69 <0⋅001
(Median [IQR]) [0⋅00, 3⋅28] [0⋅00, 12⋅98] [ 0⋅00, 17⋅51]
Dairy intake (g/d) 26⋅27 102⋅75 126⋅45 <0⋅001

(Median [IQR]) [7⋅08, 104⋅63] [34⋅50, 240⋅62] [56⋅79, 256⋅50]
Fruit/vegetable intake (g/d) 699⋅65 589⋅41 515⋅11 <0⋅001

(Median [IQR]) [512⋅99, 905⋅68] [444⋅74, 805⋅32] [384⋅42, 658⋅69]

CV, cardiovascular; CES-D, Center for Epidemiological Studies Depression Scale; IQR, interquartile range.

Table 2. Baseline characteristics of participants who completed both

baseline and follow-up visits

Baseline Follow-up*

P-valuen 470 n 294

Age, years 69⋅16 (11⋅32) 68⋅4 (10⋅90) 0⋅093
Sex

Female 294 (62⋅6 %) 181 (61⋅6 %) 0⋅636
Male 176 (37⋅4 %) 113 (38⋅4 %)

Race

Non-black 299 (63⋅6 %) 201 (68⋅4 %) 0⋅008
Black 171 (36⋅4 %) 93 (31⋅6 %)

Education

High school or less 23 (4⋅9 %) 10 (3⋅4 %) 0⋅005
Some college 155 (33⋅3 %) 86 (29⋅5 %)

College degree or higher 288 (61⋅8 %) 196 (67⋅1 %)

BMI 27⋅18 (5⋅42) 26⋅84 (5⋅28) 0⋅075
CV risk

No CV risks 135 (29⋅0 %) 70 (25⋅4 %) 0⋅087
CV risks 300 (64⋅4 %) 184 (66⋅7 %)

History of CV event 31 (6⋅7 %) 22 (8⋅8 %)

CES-D 3⋅09 (3⋅30) 3⋅00 (3⋅35) 0⋅280

CV, cardiovascular; CES-D, Center for Epidemiological Studies Depression Scale.

* Follow-up visit was completed 3⋅3 years after baseline assessment (range = 2⋅7–
4⋅4 years).

Table 3. Linear mixed model analysis of the effect of egg intake on

CVLT-PC scores

β SE 95 % CI P-values

Age (centred at 50) −0⋅050 0⋅007 [−0⋅0628, −0⋅0354] <0⋅0001
Egg intake

Intermediate v. low −0⋅184 0⋅204 [−0⋅5930, 0⋅2049] 0⋅368
High v. low −0⋅040 0⋅206 [−0⋅4990, 0⋅3139] 0⋅845

Age × egg intake

Intermediate v. low 0⋅018 0⋅009 [0⋅0000, 0⋅0342] 0⋅043
High v. low 0⋅011 0⋅009 [−0⋅0044, 0⋅0304] 0⋅195

N 470.

Results are adjusted for sex, race, education, body mass index, cardiovascular risk

score, Center for Epidemiological Studies Depression Scale, total energy intake,

meat intake, fish intake, dairy intake, and fruit/vegetable intake.

CVLT-PC, California Verbal Learning Test-II Short Form First Principal Components

Factor.
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decade was calculated for each egg intake group. The Low egg
intake group was estimated to have the largest rate of decline
over time among the three groups. As a result, although the
estimated scores at each decade show no significant differ-
ences in memory performance at age 50 or 60, by age 70
the Low egg intake group is estimated to have the lowest
CVLT-PC score of the three groups, and by age 80 it is esti-
mated to be approximately 0⋅35 and 0⋅3 SDs lower than the
Intermediate and High egg intake groups, respectively.

Discussion

Prior research investigating the effects of egg consumption on
cognition have yielded mixed results, perhaps in part due to
the variability in which egg consumption was examined in
the context of other foods and dietary patterns. To our knowl-
edge, this is the first study to examine the longitudinal associa-
tions between egg consumption and cognitive decline in older
adults while controlling for other dietary factors. In our cohort
of healthy, community-dwelling older adults, egg consumption
had no effect on baseline memory performance. However, the
amount of egg consumption did moderate the rate of
age-related decline in memory performance over time.
Estimated scores at each decade of life, from age 50 to 80,
suggest that while egg consumption may not have a significant
effect on memory function in younger decades, i.e., age 50 and
60, it may have a more long-term association with rates of
memory decline in later decades, beginning at age 70.
Previous studies have shown that older adults reporting

higher egg intake demonstrated better cognition across mul-
tiple areas(8,24,25). Results from the Kuopio Ischemic Heart
Disease Risk Factor Study, one of only a few longitudinal stud-
ies that followed its participants over a long period of time,
found that higher egg intake was associated with better

performance on measures of processing speed and executive
function, and was also marginally associated with a lower
risk of incident dementia. Other studies have reported incon-
sistent findings due to varying measures of dietary patterns,
making it difficult to determine whether the effects are specif-
ically related to eggs or to an overarching dietary pattern. In a
cross-sectional study examining 239 older adults over age 65,
individuals following a diet that was characterised by high
intake of egg, along with seafood, vegetables, dairy and
other foods, had a lower risk of MCI, compared to the
other two diet patterns characterised by either high meat intake
or high bread, ham and alcohol consumption, respectively(9).
Similarly, in a cohort of 577 older adults from the Australian
Diabetes, Obesity and Lifestyle Study who were followed
over 12–13 years, a dietary pattern characterised by egg,
dairy and cereal intake was associated with reduced risk of cog-
nitive impairment(10). However, other studies in which eggs
were examined collectively with meat, fish and poultry intake
found either no effect or an increased risk of cognitive
decline(11,26). Our study clarifies previous findings by examin-
ing the independent effect of eggs alone, while controlling for
intake of these other food groups which have been frequently
grouped together with eggs in previous studies.
Notably, due to the relatively large proportion of individuals

in our cohort who follow a vegan or vegetarian diet compared
to the general population, the actual amount of eggs consumed
in our participants is relatively small. On average, the Low
intake group consumed what is equivalent to less than half
an egg per week, the Intermediate intake group about one
egg per week, while the High intake group consumed three
eggs per week. Although the memory effects of the
Intermediate and High egg consumption in our cohort were
similar, the effect of the High consumption group was not
statistically significant; thus, there is not a clear dose-response
effect of egg consumption on memory. Given that the protect-
ive effect of eggs was stronger in the Intermediate intake group
than the High intake group, it is unclear if even higher
amounts of egg consumption will also have the effect of miti-
gating age-related declines in memory. Despite the relatively
small amount of eggs consumed in our cohort, we found
that consuming as little as one egg a week was associated
with a slower rate of memory decline in late life compared
to individuals who consumed almost no eggs.
The objective of the present study was to examine the effect

of the whole food rather than the effect of any specific nutri-
ent. Nevertheless, the cognitive benefits of egg consumption
may be related to eggs’ high content of choline, lutein and
tryptophan, each of which have been linked to improved
cognitive function(5–7). Clinical trials have shown that choline
supplementation in healthy adults resulted in improved per-
formance on tasks of processing speed, working memory,
memory and visuomotor skill(5,27). Choline has also been
found to improve both cognitive and functional outcomes in
patients up to 12 months after stroke(28). Both clinical trials
and observational studies have similarly found a positive asso-
ciation between levels of lutein and cognitive performance in
attention, memory and executive function(29,30). Tryptophan
treatment has been shown to improve performance on tasks

Table 4. Estimated rates of CVLT-PC decline and estimated scores at

each decade by the egg intake group

Estimate SE 95 % CI

Estimated rates of CVLT-PC decline

Low egg intake −0⋅0501 0⋅0069 [−0⋅0637, −0⋅0366]
Intermediate egg intake −0⋅0325 0⋅0057 [−0⋅0436, −0⋅0214]
High egg intake −0⋅0388 0⋅0056 [−0⋅0499, −0⋅0278]

Estimated CVLT-PC score at age 50

Low egg intake 0⋅515 0⋅171 [0⋅179, 0⋅850]
Intermediate egg intake 0⋅331 0⋅154 [0⋅029, 0⋅632]
High egg intake 0⋅474 0⋅148 [0⋅185, 0⋅764]

Estimated CVLT-PC score at age 60

Low egg intake 0⋅013 0⋅126 [−0⋅234, 0⋅260]
Intermediate egg intake 0⋅006 0⋅114 [−0⋅217, 0⋅228]
High egg intake 0⋅086 0⋅111 [−0⋅132, 0⋅304]

Estimated CVLT-PC score at age 70

Low egg intake −0⋅488 0⋅110 [−0⋅703, −0⋅273]
Intermediate egg intake −0⋅319 0⋅093 [−0⋅500, −0⋅138]
High egg intake −0⋅302 0⋅096 [−0⋅491, −0⋅114]

Estimated CVLT-PC score at age 80

Low egg intake −0⋅990 0⋅133 [−1⋅251, −0⋅728]
Intermediate egg intake −0⋅644 0⋅103 [−0⋅846, −0⋅442]
High egg intake −0⋅690 0⋅112 [−0⋅909, −0⋅471]

N 470.

CVLT-PC, California Verbal Learning Test-II Short Form First Principal Components

Factor.
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of perceptual motor, speed and attention(6,7), and low blood
levels of tryptophan are associated with greater cognitive
impairments in non-demented, community-dwelling older
adults(31,32). Tryptophan is also a precursor to serotonin, a
neurotransmitter implicated in depression, which has been
independently associated with an increased risk of cognitive
impairment and dementia in older adults(33,34). Accordingly,
tryptophan-enriched egg white protein formulations have
been found to improve mood and inhibit the cortisol response
to acute stress(35). Thus, eggs may serve as an important source
of nutrients that have both direct and indirect effects (through
depression) on brain function.
Strengths of this study are a relatively large sample of

healthy older participants who exhibit a wide range of dietary
patterns, and generally avoid smoking and alcohol consump-
tion, neurotoxins known to impair memory. Dietary intake
was assessed with a validated and detailed questionnaire. In
addition to demographic variables, many important health
covariates were also assessed at the same time as memory
that allowed for more rigorous adjustments. Moreover, the
confounding effects of other foods were also controlled for.
Limitations include the inability to draw causal conclusions
based on a secondary analysis of an observational study.
Also, the range of egg intake in this cohort is lower than the
general population and may therefore underestimate the asso-
ciation between eggs and memory decline.
In conclusion, the present study found that even limited egg

intake (about one egg a week) was associated with slower rates
of memory decline over a period of 3–4 years compared to
consuming little to no eggs. Our findings provide support
for a protective effect of egg consumption on memory func-
tion, particularly after age 70. The present study may help
explain discrepancies in previous research that did not control
for other dietary intakes and risk factors. Future research
should focus on investigating the effect of higher egg intake
on memory decline in late life.

Supplementary material

The supplementary material for this article can be found at
https://doi.org/10.1017/jns.2021.76.
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