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Omega-3 fatty acids and domain-specific

cognitive aging
Secondary analyses of data from WHISCA

ABSTRACT

Objective: To test the hypothesis that higher levels of red blood cell (RBC) docosahexaenoic acid
(DHA) and eicosapentaenoic acid (EPA) have a protective association with domain-specific cogni-
tive function in women aged 65 years and older.

Methods: A total of 2,157 women with normal cognition enrolled in a clinical trial of postmeno-
pausal hormone therapy were followed with annual cognitive testing for a median of 5.9 years.
In this retrospective cohort study, we assessed the relationship between prerandomization
RBC DHA + EPA levels and a) cognitive measures at baseline, and b) cognitive change over time.
Endpoints were composite cognitive function and performance in 7 cognitive domains: fine motor
speed, verbal memory, visual memory, spatial ability, verbal knowledge, verbal fluency, and work-
ing memory.

Results: After adjustment for demographic, clinical, and behavioral characteristics, no significant
(p < 0.01) cross-sectional cognitive differences were found between women in the high and
low DHA + EPA tertiles at the time of the first annual cognitive battery. In addition, no significant
(o < 0.01) differences were found between the high and low DHA + EPA tertiles in the rate of
cognitive change over time.

Conclusions: We did not find an association between RBC DHA + EPA levels and age-associated
cognitive decline in a cohort of older, dementia-free women. Neurology® 2013;81:1484-1491

GLOSSARY

Cl = confidence interval; DHA = docosahexaenoic acid; EPA = eicosapentaenoic acid; HT = hormone therapy; PUFA =
polyunsaturated fatty acid; RBC = red blood cell; WHI = Women's Health Initiative; WHISCA = Women's Health Initiative
Study of Cognitive Aging.

Cognitive aging can be defined as gradual, subclinical deterioration in neurocognitive function
associated with normal adult aging.' This decline has been attributed to age-related changes in
cerebral volume, vasculature, and functional integration.” The rate of age-associated cognitive
decline can vary considerably between individuals,” prompting efforts to identify modifiable
factors such as exercise, nutrition, and social support that may contribute to optimal cognitive
aging.>*

Increasing omega-3 polyunsaturated fatty acid (PUFA) intake has been proposed as a possible
intervention for preventing or delaying age-associated cognitive decline.” Researchers have
described several mechanisms by which omega-3s, particularly docosahexaenoic acid (DHA)
and eicosapentaenoic acid (EPA), may slow cognitive decline. First, DHA is a major structural
component of brain tissue, comprising 30% of mammalian gray matter neuronal membranes.°
Animal and cell models suggest that DHA contributes to synaptic function, neurotransmission,
and neuronal membrane fluidity.”® Second, DHA has antioxidant, anti-inflammatory, and
anti-apoptotic effects, which may slow brain deterioration.”” Third, DHA and EPA may reduce
the risk of vascular dementia by reducing triglycerides, blood pressure, and inflammation, and
improving endothelial function.'” Based on these physiologic mechanisms and results from
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previous observational studies,'® we hypothe-
sized that higher levels of red blood cell (RBC)
DHA and EPA would have a protective effect
on performance in one or more cognitive
domains in a study population of older post-
menopausal women.

METHODS This study was a secondary analysis of data col-
lected for the Women’s Health Initiative Study of Cognitive
Aging (WHISCA), an ancillary study within the Women’s
Health Initiative (WHI) hormone therapy (HT) trials."" In the
HT trials, women aged 65 to 80 years with prior hysterectomy
were randomized to estrogen or placebo, and women without
hysterectomy to estrogen plus progestin or placebo. Starting in
1999, 2,302 dementia-free WHI HT trial participants were
enrolled in WHISCA. WHISCA subjects first cognitive assess-
ment occurred a median of 3.0 years (range = 1.1-5.6 years) after
HT randomization, and they completed a battery of cognitive
tests on a yearly basis. Although the WHI estrogen-plus-progestin
and estrogen-only HT trials ended in 2002 and 2004, respec-
tively, follow-up of the WHISCA study cohort continued undil
2007. Results from WHISCA and the larger Women’s Health
Initiative Memory Study showed that both forms of HT were
harmful to cognitive function.'” Additional information about

12-14

WHISCA may be found in prior publications.

Standard protocol approvals, registrations, and patient

consents. The NIH and Institutional Review Boards for all partici-
pating institutions approved the study procedures and documents.
Written informed consent was obtained from all participants as part

of the original WHISCA study.

Fatty acid measurement. Blood samples were obtained from
2,208 WHISCA participants before WHI randomization; RBCs
were isolated, frozen, and stored at —80°C. RBCs were later
thawed, aliquoted, and analyzed by gas chromatography as pre-
viously described.” RBC omega-3 PUFA content correlates with

16 and serves as a stable

the omega-3 content of other tissues,
biological marker of average omega-3 PUFA intake over the
1 to 2 months before measurement."” In our analyses, the expo-
sure of interest was the proportion of subjects’ RBC membranes
composed of DHA and EPA (DHA + EPA).

During aliquoting, the RBC samples were stored improperly
at —20°C for a period of approximately 2 weeks, causing oxidative
degradation of the membrane PUFAs before measurement. Before
our study, Pottala et al." corrected the RBC PUFA measurements
as described previously. Briefly, they performed experiments to
determine the rates at which RBC PUFAs degrade at —20°C.
Results from these experiments were used to develop regression
calibration equations and estimate subjects’ predegradation RBC
PUFA levels. Because the correction process is imperfect, a random
error term was added to the best estimate of each subject’s prede-
gradation DHA and EPA levels to produce 10 imputed DHA and
EPA values for each subject. Multiple imputation allowed the
imprecision in subjects’ corrected DHA + EPA levels to be quan-
tified and properly accounted for in our statistical analyses. Fifty-
one subjects were excluded because their RBC PUFAs had
degraded significantly and did not meet the quality-control crite-
rion recommended by Pottala et al."” This reduced the number of
eligible WHISCA subjects to 2,157.

The validity of the corrected RBC DHA + EPA measure-
ments can be evaluated by comparison with participants’ reported

dietary habits. In both the WHI and the Nurses’ Health Study,'®

RBC DHA and EPA contents were measured and dietary
DHA and EPA intakes estimated from food frequency question-
naires. Correlations between the RBC biomarkers and dietary
intake estimates for DHA and EPA were similar in the 2 studies
(see appendix e-1 on the Neurology® Web site at www.neurology.
org). Additionally, test/retest reliability statistics were available for
a subset of 796 participants whose RBC DHA + EPA levels were
measured both at WHI screening and at their first annual visit. The
correlation between these 2 measurements was reasonably strong

(Pearson 7 = 0.70; intraclass correlation coefficient = 0.69).

Cognitive assessments. The annual WHISCA test battery
included 1) the Finger Tapping Test to assess fine motor speed,
2) the Card Rotations Test to assess spatial ability, 3) the Benton
Visual Retention Test to assess short-term visual memory, 4) the
California Verbal Learning Test to assess verbal memory, 5) the
Primary Mental Abilities Vocabulary test to assess verbal knowl-
edge, 6) letter and category fluency tests to assess verbal fluency,
and 7) the Digit Span Forward and Backward Test to assess work-
ing memory. For each domain, subjects’ raw test scores were
standardized to z scores as described previously'’; we also calcu-
lated a composite cognitive function z score for each participant.
Details can be found in appendix e-1, and participants’ raw scores
in table e-1. For all cognitive outcomes, a higher standardized

score indicates better performance.

Covariates. Variables representing participant demographics,
WHI HT treatment assignment, health history, health behavior,
and anthropometric measures were considered for inclusion in
multivariable analyses based on their possible association with
DHA + EPA levels and the longitudinal WHISCA outcomes.
All covariates were measured during screening for the WHI trials
before randomization. See table 1 for a complete list of these
covariates and appendix e-1 for information on how they were

defined.

Statistical methods. Multivariable linear mixed models were
used to estimate the independent effect of DHA + EPA on
cognitive function at baseline and cognitive change over time.
Analyses were performed separately for each of the 10 RBC
DHA + EPA imputations, and the parameter estimates were
pooled using Rubin’s method.”* Random intercept and time
slope effects were included to account for within-subject test score
correlations. Baseline DHA + EPA was categorized by tertile
because a) initial analyses were suggestive of nonlinear relation-
ships between DHA + EPA and cognitive function, and b) par-
ticipants in the lowest tertile had RBC DHA + EPA levels
(2.04%—4.41%) within or near the <4% range that previous
research has identified as a risk factor for cardiovascular disease.!

For each cognitive domain, 2 multivariable models were
developed. Model 1 has minimal covariate adjustment for age,
HT trial assignment, and response trends over time. Model 2
has additional adjustment for important demographic, medical,
and behavioral factors that may confound the relationship
between DHA + EPA and cognitive function. Covariates
included in models 1 and 2 are listed in figures 1 and 2. Ration-
ales for their inclusion and a detailed description of the model
selection process are provided in appendix e-1. Cardiovascular
disease, cerebrovascular disease, diabetes, hypertension, and
depression were predictive of cognitive function, but were not
included as covariates in models 1 or 2 because they may mediate
the causal relationship between DHA + EPA and cognition. In
sensitivity analyses, these variables were added to model 2 to
determine whether their addition affected the DHA + EPA effect
estimates. Because it is conceivable that HT and DHA + EPA

may have interactive effects on inflammatory pathways and
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Characteristic
RBC DHA + EPA content (%)

Years from WHI HT randomization
until first WHISCA exam

Age at first WHISCA exam, y
65-69
70-74
75-79
80-84

HT trial assignment
Placebo
Active

Education
College or more
Some post-HS education
HS or less

Household income
$50K+
$20K to <$50K
<$20K

Race/ethnicity
Black
Other
White

US region
Northeast
South
Midwest
West

Baseline health conditions
Cerebrovascular disease
Cardiovascular disease
Diabetes mellitus
Hypertension

Pharmacologic treatment of
hypercholesterolemia

Depression
Active smoker
Aspirin use

Body mass index, kg/m2
<25
25 to <30
30+

Physical activity
Regular exercise

Some exercise
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DHA + EPA tertile

[ Table 1 Baseline characteristics of cohort by DHA + EPA tertile

High (n = 719)
6.44 (5.54-12.82)
3.0 (1.4-5.5)

142 (19.7)

332 (46.2)

206 (28.7)
39 (5.4)

384 (53.4)
335 (46.6)

301 (41.9)
281 (39.1)
135(18.8)

211 (29.3)
342 (47.6)
127 (17.7)

77 (10.7)
38 (5.3)
602 (83.7)

230 (32.0)
110 (15.3)
166 (23.1)
213 (29.6)

24 (3.3)

29 (4.0)

44 (6.1)
363 (50.5)
145 (20.2)

51(7.1)
31 (4.3
203 (28.2)

242 (33.7)
269 (37.4)
207 (28.8)

359 (49.9)
268 (37.3)

Middle (n = 719)
4.90 (4.41-5.53)
3.0 (1.8-5.6)

169 (23.5)

329 (45.8)

187 (26.0)
34 (4.7)

370 (51.5)
349 (48.5)

207 (28.8)
305 (42.4)
205 (28.9)

127 (17.7)
392 (54.5)
158 (22.0)

32 (4.5)
21 (2.9)
664 (92.4)

137 (19.1)
120 (16.7)
281 (39.1)
181 (25.2)

23 (3.2)

37(51)

63 (8.8)
368 (51.2)
125(17.4)

48 (6.7)
34 (4.7)
221 (30.7)

197 (27.4)
280 (38.9)
240 (33.4)

308 (42.8)
300 (41.7)

Low (n = 719) p Value®
3.83(2.04-4.41)
3.0 (1.1-5.5) 0.99
0.005
209 (29.1)
305 (42.4)
176 (24.5)
29 (4.0)
0.197
350 (48.7)
369 (51.3)
<0.001
178 (24.8)
303 (42.1)
236 (32.8)
<0.001
105 (14.6)
381 (53.0)
198 (27.5)
<0.001
23(3.2)
20 (2.8)
676 (94.0)
<0.001
85 (11.8)
103 (14.3)
367 (51.0)
164 (22.8)
28(3.9) 0.748
32 (4.5) 0.592
49 (6.8) 0.133
381 (53.0) 0.585
101 (14.0) 0.009
49 (6.8) 0.936
54 (7.5) 0.015
214 (29.8) 0.577
0.001
212 (29.5)
232 (32.3)
271 (37.7)
<0.001
238 (33.1)
311 (43.3)
Continued



[ Table 1 Continued

DHA + EPA tertile

Characteristic High (n = 719)
No exercise 91 (12.7)
Daily caloric intake, kcal
<800 58(81)
>800 to 2,500 615 (85.5)
>2,500 45 (6.3)
Alcohol servings/wk
None 255 (35.5)
>0 to 7 drinks 349 (48.5)
>7 drinks 113 (15.7)

Middle (n = 719) Low (n = 719) p Value®
111 (15.4) 170 (23.6)
0.091
60 (8.3) 56 (7.8)
591 (82.2) 590 (82.1)
68 (9.5) 73 (10.2)
<0.001
310 (43.1) 384 (53.4)
314 (43.7) 272 (37.8)
95 (13.2) 62 (8.6)

Abbreviations: DHA = docosahexaenoic acid; EPA = eicosapentaenoic acid; HS = high school; HT = hormone therapy;
RBC = red blood cell; WHI = Women's Health Initiative; WHISCA = Women's Health Initiative Study of Cognitive Aging.

Data are percent median (range), or n (%).

2The p values reflecting the significance of the differences among DHA + EPA tertiles are based on 2-sided Pearson x?
tests of independence (for the categorical variables) and the Kruskal-Wallis test (for years from HT randomization until first

WHISCA exam).

cholesterol levels,? or that assignment to HT could affect partic-
ipants’ dietary habits, we tested for interactive effects of DHA +
EPA and HT on cognitive function.

Our primary endpoints were the mean differences between
the high and low DHA + EPA tertiles in a) cognitive perfor-
mance at baseline, and b) change over time in composite cogni-

tive function and each of the 7 cognitive domains. We designated

0.01 as the critical value for statistical significance because of the
number of cognitive domains included as endpoints. Because of
correlations among the WHISCA cognitive outcomes, we chose
not to apply the more conservative Bonferroni correction for
multiple comparisons.'?

Several secondary analyses were performed. Using the model-

ing approach described above, DHA and EPA were examined

Figure 1

1 and model 2 covariates

04 —

Cognitive standard deviations

-0.4

Mean baseline cognitive differences between high and low DHA + EPA tertiles with 99% confidence intervals, adjusted for model

o1
m 2
T T T T T T T T
Composite Fine Verbal Visual Spatial Verbal Verbal Working
motor memory memory knowledge fluency memory
Outcome

Model 1: DHA + EPA tertile, DHA + EPA tertile*time interaction, time (linear and quadratic), first test indicator variable, age at first WHISCA examination
(linear and quadratic), age*time interaction, HT trial arm, HT trial arm*time interaction, verbal memory test form (for composite cognition and verbal memory
outcomes). Model 2: model 1 + education, education*time interaction, race, region, income, body mass index, physical activity, alcohol consumption, smoking,
daily caloric intake. DHA = docosahexaenoic acid; EPA = eicosapentaenoic acid; HT = hormone therapy; WHISCA = Women's Health Initiative Study of
Cognitive Aging.
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Figure 2

Mean differences in cognitive change over time between high and low DHA + EPA tertiles with 99% confidence intervals, adjusted
for model 1 and model 2 covariates

Cognitive standard deviations per year

0.10 —
0.05 —
0.00 —
-0.05 Model
|1
m 2
010 | T T T T T T T
Composite Fine Verbal Visual Spatial Verbal Verbal Working
motor memory memory knowledge fluency memory
Outcome

Model 1: DHA + EPA tertile, DHA + EPA tertile*time interaction, time (linear and quadratic), first test indicator variable, age at first WHISCA examination (linear
and quadratic), age*time interaction, HT trial arm, HT trial arm*time interaction, verbal memory test form (for composite cognition and verbal memory outcomes).
Model 2: model 1 + education, education*time interaction, race, region, income, body mass index, physical activity, alcohol consumption, smoking, daily caloric
intake. DHA = docosahexaenoic acid; EPA = eicosapentaenoic acid; HT = hormone therapy; WHISCA = Women'’s Health Initiative Study of Cognitive Aging.
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individually for associations with cognitive performance. We also
explored treating DHA 4+ EPA as a continuous variable and
tested for linear and polynomial effects on cognitive function.
The SAS software package (version 9.3 for Windows; SAS Insti-
tute, Cary, NC) was used to conduct the statistical analyses and

generate the figures presented in this report.

RESULTS Participants’ RBC DHA + EPA contents
(calculated as the mean of the 10 DHA + EPA
imputations for descriptive statistics) followed an
approximately normal distribution (mean = 5.16%,
SD = 1.47%, range = 2.04%-12.82%), as did par-
ticipants’ cognitive domain scores at baseline. RBC
DHA + EPA ranges were 2.04%—4.41% for the first
tertile, 4.41%-5.53% for the second, and 5.54%-—
12.82% for the third.

Descriptive baseline statistics for the study cohort
by DHA + EPA tertile are shown in table 1. Bivariate
analyses indicated that lower levels of DHA + EPA
were associated with a number of risk factors for cog-
nitive impairment and vascular disease. Compared
with subjects in the highest DHA + EPA tertile,
subjects in the lowest tertile were less likely to have
a college degree (24.8% vs 41.9%), a household income
=$50,000/year (14.6% vs 29.3%), a body mass
index <25 kg/m?, or to exercise regularly. Significant
differences among DHA + EPA tertiles in age, region,
race, alcohol consumption, smoking, and hypercholes-
terolemia treatment rates were also observed.
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Median length of follow-up for all subjects was
5.9 years (range = 0.0-7.9). We estimated cognitive
response trends with multivariable models using all
available observations. No subjects were excluded
because of missing covariates in the model 1 analyses;
approximately 7% of subjects were excluded for
this reason in the model 2 analyses. We found no
significant interaction between HT assignment
and DHA + EPA, so we report DHA + EPA effect
estimates for the study cohort as a whole. Cross-
sectional differences in cognitive SDs between the
high and low DHA + EPA tertiles, evaluated at the
time of the first WHISCA examination in the multi-
variable linear models, are shown in figure 1 and
table e-2. For all outcomes, a positive coefficient fa-
vors the high tertile. Based on the model 1 effect
estimates, participants in the high DHA + EPA ter-
tile exhibited better fine motor speed, verbal knowl-
edge, and verbal fluency. However, after full covariate
adjustment (model 2), these associations were atten-
uated and no longer statistically significant (fine
motor ability: +0.11 SD, 99% confidence interval
[CI]: —0.03 to 0.26, p = 0.04; verbal knowledge:
+0.10 SD, 99% CI: —0.08 t0 0.27, p = 0.14; verbal
fluency: +0.11 SD, 99% CI: —0.05 to 0.27, p =
0.07). No other significant (p < 0.01) effects were
found. When cardiovascular disease, cerebrovascular
disease, diabetes, hypertension, and depression were



added to model 2, the DHA + EPA effect estimates
were virtually unchanged.

Differences in the rate of cognitive change (in SD
per year) between the high and low DHA + EPA
tertiles are shown in figure 2 and table e-3. In both
the minimally and fully adjusted models, no signifi-
cant (p < 0.01) difference was found between the
high and low DHA + EPA tertiles in the rate of
change over follow-up in any cognitive domain.

Results from our secondary analyses were consistent
with the lack of association found between DHA +
EPA and cognitive function in the primary analyses.
After covariate adjustment, no significant (p < 0.01)
associations were found when we tested for a) trends
across tertiles, b) linear and polynomial effects of RBC
DHA + EPA when treated as a continuous variable,
and ¢) individual effects of DHA and EPA.

DISCUSSION In our study, after adjustment for con-
founding factors, RBC DHA + EPA levels were not
significantly (p < 0.01) associated with baseline cog-
nitive function or cognitive change over time in any
of the tested cognitive domains. Marginally signifi-
cant cross-sectional differences favoring the high
DHA + EPA tertile over the low DHA + EPA tertile
were found for fine motor speed and verbal fluency.
But overall, our results were consistent with the null
hypothesis. Strengths of our study include its large
sample size (N = 2,157), yearly cognitive examina-
tions, and high retention of subjects over an extended

7.9-year follow-up period, which yielded effect esti-
mates with precise Cls.

As with other observational studies of omega-3s, a
potential source of bias is misclassification of expo-
sure. Some misclassification is likely attributable to
intraindividual biological variation, year-to-year vari-
ation in participants’s DHA + EPA intake, and sam-
ple degradation caused by the improper storage of the
blood samples. Despite the sample degradation issue,
the validity statistics for our corrected RBC DHA
and EPA measurements were comparable to those
reported in a previous study'® (see methods section
and appendix e-1 for details). On the assumption that
measurement error resulted in nondifferential mis-
classification of DHA + EPA status, we would expect
modest bias in our effect estimates toward the null.

A second limitation of our study is that APOE
genotyping was unavailable for WHISCA partici-
pants. Some previous studies have reported that the
protective association between omega-3s and cogni-
tive function varies by APOE genotype, although
these findings have been inconsistent.”~*® Our results
represent estimates of the average cognitive effects of
DHA + EPA across APOE €4 carriers and noncar-
riers, who account for approximately 30% and 70%
of the US population, respectively.*’

Another potential limitation is the fact that the
first battery of WHISCA cognitive tests was adminis-

tered an average of 3 years (range

1-5 years) after
DHA + EPA exposure and baseline covariates were

Table 2

Summary of results from large observational studies of omega-3 FA exposure and domain-specific

cognitive function in older, cognitively intact adults

Study design Study population

Cross-sectional®? n=1,613; ages 45-70 y;

50%-55% female

n=1,575;
mean age = 67 vy;
54% female

Cross-sectional®®

Longitudinal (max

o i n = 2,251; ages 50-65 y;
ollow-up 6y,

50% female

Cross-sectional
assessment at
baseline®!

n = 807; ages 50-70 y;
30% female

Longitudinal (max
follow-up 3 y)3*

n = 400; ages 50-70 y;
30% female

Cross-sectional n = 1,228; ages 65+ y;

assessment at 60% female separately
baseline®®
Longitudinal n = 1,228; ages 65+ y;

(max follow-up 7 y)?®  60% female separately

Exposure assessment

Dietary DHA and EPA intake
(measured by dietary
questionnaire)

Red blood cell DHA and
EPA content

Plasma omega-3 FA content

Plasma omega-3 FA content

Plasma omega-3 FA content

Plasma DHA and EPA evaluated

Plasma DHA and EPA evaluated

Results: Association between higher
omega-3 FA levels and cognitive
function, adjusted for covariates

Overall cognition: protective;
psychomotor speed: protective; verbal
learning and memory: null; cognitive
flexibility: null/trend toward protective

Executive function: protective; abstract
thinking: protective; verbal memory: null;
visual memory: protective

Overall cognition: null; psychomotor
speed: null; verbal memory: null; verbal
fluency: protective

Sensorimotor speed: null; memory: null;
complex speed: null; information-
processing speed: null; verbal fluency:
null

Sensorimotor speed: protective;
memory: null; complex speed: protective;
information-processing speed: null;
verbal fluency: null/trend toward
protective

Overall cognition: null; verbal fluency:
protective; working memory: null;
executive function: null

Overall cognition: null; verbal fluency:
null; working memory: null; executive
function: null

Abbreviation: DHA = docosahexaenoic acid; EPA = eicosapentaenoic acid; FA = fatty acid.
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measured during screening for the WHI HT trials.
Because dietary patterns in older adults are generally
stable and the hypothesized effect of DHA + EPA on
cognition is likely to be gradual and cumulative, the
impact of the lag would likely be small in our study.
Additionally, to the extent that DHA + EPA was
associated with cognitive changes that occurred
between screening for the WHI HT trials and the
first WHISCA cognitive examination, these effects
would appear in our baseline cross-sectional results.
Our study adds to a growing body of cross-
sectional and longitudinal observational studies on
the relationship between omega-3s and domain-
specific cognitive aging in dementia-free older
adults?®3°32% (see table 2). In contrast to previous
study populations, our sample was a) entirely
female, and b) comprised of HT trial participants
who were healthier and more educated than the gen-
eral population of older dementia-free women in the
United States. The low rates of cerebrovascular dis-
ease, diabetes, and other cardiovascular risk factors
in our study population may limit the generalizabil-
ity of our results to other populations. Nevertheless,
some areas of agreement can be found with previous
studies. First, none found a relationship between
omega-3s and verbal or semantic memory, which
is consistent with our results. Second, some evidence
exists for a protective association between omega-3s
and a) sensorimotor/psychomotor speed,®"** and b)

2630 This is consistent with the mar-

verbal fluency.
ginally significant cross-sectional protective associa-
tions we observed for fine motor speed and verbal
fluency.

Despite suggestive findings from some observa-
tional studies of a protective association between
omega-3s and improved cognitive aging, results from
randomized controlled trials of omega-3 supplements
have generally not been supportive of a protective
effect in cognitively intact older adults over short
treatment periods.'®**** This is consistent with our
finding of no association between RBC DHA + EPA
content and cognitive change over a median follow-
up of 5.9 years. If the marginally significant cross-
sectional differences that we found for fine motor
speed and verbal fluency do represent genuine causal
effects, these effects are likely to be of small magni-
tude (on the order of 0.1 SD based on our DHA +
EPA high vs low tertile model 2 effect estimates) and
may be the result of years or decades of cumulative
exposure to higher levels of omega-3s.
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