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eMethods. Supplementary Methods
Dietary assessment

Diet was assessed in 1991, 1995, 1999, 2003, 2007, 2011 and 2015 in Nurses’ Health Study II (NHSII) using a
semi-quantitative food frequency questionnaire (FFQ, eFigure 1). Participants were asked how frequently they
consumed each food item in common portion size during the past year, with nine possible responses ranged from
“Never or less than once per month” to “6+ per day”.

To estimate servings of food groups consumed per day, we first converted the FFQ responses to servings/day and
then summed up all food items in each food group. For example, whole grains included oats, brown rice, dark bread,
whole-grain cracker, whole-grain cereal, bran, and wheat germ, while refined grains included white bread, white
rice, muffin, pancake, pasta, and tortilla. We used the Harvard T. H. Chan School of Public Health nutrient database
updated during each questionnaire cycle to calculate nutrient intakes. Previous validation studies in men and women
have demonstrated comparable reproducibility (intraclass correlation coefficients: 0.49-0.71 in women) and modest
correlation (Spearman correlation coefficient r: 0.36-0.75 in women) between FFQs and one-week food diaries. ' 2

Specifically, for gluten intake, we first identified food items with gluten-containing ingredients like wheat, wheat
bran, wheat germ, rye, barley, cereal, and pasta, according to the ingredient lists on commercial product labels
provided by manufacturers and recipes on cookbooks for home-cooked items. Then, we quantified the gluten
content of the gluten-containing ingredients in all food item by multiplying the protein content of these ingredients
with an approximate proportion of gluten (75%), in line with previous studies,** though the proportion of gluten in
protein may be more variable in barley and rye than wheat.> We did not calculate the trace amount of gluten in oats
and certain condiments like soy sauce since the quantity of gluten in these foods would be negligible compared to
the total gluten intake.® Next, we added up gluten from all foods consumed to estimate total gluten intake.

In a recent validation study using 7-day dietary records, FFQ-derived gluten intake showed moderate to high validity
(r: 0.58 for gluten, median r: 0.60 for gluten-rich foods).” Another validation studies also showed reasonable
correlation between FFQ-derived and 7-day diet records-derived major sources of gluten (e.g., r: 0.79 for cold
cereal).’ Zong et al. has reported the trend of gluten intake over the past two decades in NHSII and major sources of
gluten consumed in 2011, including whole-grain bread, pasta, cold cereal, pizza, and wheat products like pretzel,
bagel, muffin, crackers, white bread, and tortilla.*

To account for confounding from total energy intake and potential under- or over-reporting, we adjusted gluten
intake for total energy intake using the residual method. As previously described,® absolute nutrient intake was
regressed on total energy intake to get the nutrient residual, which was uncorrelated with the total energy intake,
allowing direct evaluation of the variation in nutrient composition. To estimate long-term intakes, we averaged
across FFQs preceding the cognitive assessment. For participants who completed cognitive assessment before the
2015 questionnaire cycle, we averaged daily gluten intake reported in 1991, 1995, 1999, 2003, 2007, and 2011. For
the rest of participants, we averaged daily gluten intake reported in 1991, 1995, 1999, 2003, 2007, 2011, and 2015.
We categorized participants into quintiles of energy adjusted gluten intake (0.1-<5.1, 5.1-<5.9, 5.9-<6.6, 6.6-
<7.6,7.6-<18.3 g/day) to assess potential non-linear relationships and threshold of effect.

Cognitive assessment

We used the CogState Brief Battery to assess cognitive function of participants.'® The CogState Brief Battery was
self-administered at home via a web-based interface and took about 15-20 minutes to complete.'? As the battery
were loaded from Internet and ran locally on participants’ computers, the cognitive performance would not be
affected by Internet connection and speed. Hardware differences would cause minimal time variation as well (on the
order of milliseconds).!' The validity of this unsupervised online battery has been well-demonstrated,'>!* and its
utility has been evaluated in large population-based epidemiological studies.'® ' Moreover, the CogsState battery
was sensitive in detecting mild cognitive impairment'> '> and had comparable performance in supervised and
unsupervised settings.'*
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The CogState Brief Battery contained four tasks in the following order, all involved images of playing cards:
Detection, Identification, One Card Learning, and One Back.'? Participants had to view instructions and complete a
practice trial before each task started. During each task, participants responded to playing cards by pressing the “K”
and “D” computer keys, which meant “Yes” and “No”, respectively. As previously described,'%!'* in Detection,
which assessed psychomotor function and information processing speed, participants pressed the “K” key as quickly
as possible when a joker card turned face-up. In Identification, which assessed visual attention and vigilance,
participants pressed the “K” or “D” key as quickly as possible to indicate whether the faced-up joker card was red or
not. In One Card Learning, which assessed visual recognition memory and attention, participants responded “K” or
“D” if the faced-up card (normal playing card without joker) had appeared in the task before or not. In One Back,
which assessed working memory and attention, participants responded “K” or “D” if the faced-up normal playing
card was the same as the immediately previous card or not. The speed (mean reaction time in milliseconds) and
accuracy (proportion correct) were recorded for each task. The performance on Detection, Identification, and One
Back was measured based on the logjo transformed reaction time for correct responses. These scores were then
standardized by z-normalization and reversed so that a higher score indicated better performance. The performance
on One Card Learning was measured based on arcsine square-root transformed proportion of correct responses. This
score was also standardized using z-normalization. A validation study by Lim et al. found that patients with mild
cognitive impairment and Alzheimer's disease had greatest impairment in memory (One Card Learning and One
Back) and apolipoprotein E4 genotype had negative influence on performance in One Card Learning. '

Consistent with previous studies,''"'* we computed composite scores on these tasks as these scores may be more
sensitive to detect cognitive variations than individual task scores. We averaged the z-scores on Detection and
Identification to calculate psychomotor speed/attention score, averaged the z-scores on One Card Learning and One
Back to calculate learning/working memory score, and averaged the z-scores on all four tasks to calculate the global
cognition score. These composite scores were then re-standardized using z-normalization so that one unit increase in
score indicated 1 SD higher than the sample mean. The composite score was not computed if any of the contributing
task scores was missing. We excluded implausibly low score based on cutoffs of percent correctness for each task
recommended by CogState (Detection: <0.8; Identification: <0.8; One Card Learning: <0.5; One Back: <0.7),
because they were likely due to technical errors. These composite scores have been shown to have high test-retest
reliability (r=0.95) in identifying adults with cognitive impairment.'?> Sumner et al. has shown that the standardized
loadings for responses times on Detection (0.68) and Identification (0.95) for the psychomotor speed/attention factor
and the standardized loadings for responses times on One Card Learning (0.69) and One Back (0.85) for the
learning/working memory factor were high in a confirmatory factor analysis of NHSII cohort,'! indicating that these
composite scores were applicable in our cohort.

Covariates

Participants self-reported date of birth, race (White/non-White), husband’s education (high school or below, college,
graduate, unmarried or missing), family income (dollar), personal history of diseases (hypertension, diabetes,
hypercholesterolemia, myocardial infarction, depression, cancer, and dementia), body mass index (BMI, kg/m?),
smoking status (never, past, current, and missing n=12), regular use of medications (antidepressant, aspirin, non-
steroidal anti-inflammatory drugs, postmenopausal hormone), use of multivitamin, and alcohol intake (g/day) in
questionnaires. We averaged BMI, physical activity, total energy intake, and alcohol intake across questionnaire
cycles from 1991 to the most recent questionnaire (2011, 2013, or 2015) prior to cognitive assessment, and acquired
other covariates from the most recent questionnaire prior to cognitive assessment. Husband’s education was
measured in 1999 (missing n=391). We used husband’s education as an indicator for socioeconomic status because
participants in NHSII were nurses with similar education background. We included family income as a covariate to
additional capture another domain of socioeconomic status of participants, since it has been found to be associated
with diet quality and cognitive function.'® !

We assessed current depression status based on self-reported depression diagnosis, treatment, and clinically relevant
depressive symptoms (>10) according to the validated 10-item Centre for Epidemiological Studies Depression Scale
(CES-D-10), which was assessed in 2013. The CES-D-10 includes 3, 5, and 2 questions on depressed effect, somatic
symptoms, and positive affect in the past week, respectively, with options ranging from “rarely or none of the time”,
which contributes 0 score, to “all of the time”, which contributes 3 scores.'® We included depression status as a
covariate because it has been shown that depression was associated with cognitive deficits."
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We computed the Alternative Health Eating Index 2010 (AHEI-10) as described previously,?’ without alcohol and
whole grain components. The included AHEI-10 components each assigned a score of 0-10, with higher scores for
higher intakes of vegetables, fruits, nuts and legumes, long-chain (n-3) fatty acids, and poly-unsaturated fatty acids,
but lower scores for higher intakes of fruit juice and sugar-sweetened beverages, red and processed meats, trans fats,
and sodium.?° This score has been widely used in NHSII studies to assess diet quality* '! and was strongly
associated with major chronic diseases like coronary heart disease, diabetes, and cancer.?’ Like other dietary
variables, we averaged AHEI-10 scores across previous questionnaires.

For 22, 5, and 8 participants with missing information on family income, BMI, and AHEI-10, respectively, we
imputed missing values with median values of these variables. For 2 participants with missing information on
aspirin or non-steroidal anti-inflammatory drug use, we carried forward the last non-missing response.

Statistical analysis

We included the above covariates in our multivariable-adjusted linear regression model examining mean difference
in each standardized cognitive score comparing across quintiles of gluten intake. We used a linear trend analysis to
test the overall significance of the gluten variable and whether the cognitive score increased or decreased across
gluten quintiles, by assigning the median quintile value to each gluten category (4.45 g/day, 5.48 g/day, 6.23 g/day,
7.03 g/day, 8.34 g/day) and testing this variable as a continuous variable. This trend test has been widely used in
prior analyses of data from our cohort.®* 2% 2! To test the robustness of this trend test, we modeled the continuous
gluten intake variable in g/day to test its linear relationships with cognitive scores.

To assess whether gluten intake during different time periods relative to the cognitive assessment would produce
different results, we first calculated gluten intake assessed during each 4-year FFQ cycle (<4 years, 4-8 years, 8-12
years, 12-16 years, 16-20 years, and 20-24 years before cognitive assessment), average gluten intake in distant past
(12-24 years), and average gluten intake in recent past (4-12 years), and then used each of these gluten variables in
the linear model as the main exposure. To test whether change in gluten intake over time would affect cognitive
function, we calculated the change in gluten intake from distant to recent past (mean: -0.87 g/day) and examined the
mean difference in each cognitive score associated with per 1 SD (1.98 g/day) increase in gluten intake.

Other statistical analyses have been described in detail in the Methods section of main texts.

© 2021 Wang Y et al. JAMA Network Open.



eTable 1. Mean Differences in Standardized Cognitive Scores Associated With Continuous Gluten Intake in Grams per Day

Among 13 494 Women

Composite cognitive scores? Age-adjusted Multivariable-adjusted®
Estimate (95% confidence P Estimate (95% confidence P
interval) interval)
Psychomotor speed/attention -0.003 (-0.01, 0.01) 0.63 -0.01 (-0.02, 0.004) 0.23
Learning/working memory 0.01 (-0.00001, 0.02) 0.05 0.005 (-0.01, 0.02) 0.39
Global cognition 0.004 (-0.01, 0.01) 0.47 -0.002 (-0.01, 0.01) 0.73

@ Standardized scores for psychomotor speed/attention, learning/working memory, and global cognition were calculated by standardizing as the mean of the standardized scores of the following
CogState battery tasks: Detection + Identification, One Card Learning + One-Back, and all four tasks, respectively. Higher scores indicate better performance, with one unit increase represents 1 SD

higher than the mean.

® Energy-adjusted gluten intake was cumulatively averaged from 1991 to the last questionnaire cycle preceding the cognitive assessment. Model was adjusted for age (years), race (white, non-white),
body mass index (kg/m?), husband’s educational attainment (high school or below, college, graduate school, unmarried/missing), family income (dollar), history of diabetes (yes, no), history of
hypertension (yes, no), history of hypercholesterolemia (yes, no), history of myocardial infarction (yes, no), current depression status (yes, no), smoking (never, past, current, missing), aspirin or non-
steroid anti-inflammatory drug use (yes, no), multivitamins use (yes, no), physical activity (metabolic equivalents/week), menopausal status and hormone use (pre-menopause, post-menopause and
never/past/current user of hormone therapy), total energy intake (kcal/d), alcohol intake (g/d), and Alternative Healthy Eating Index score (excluding alcohol and whole grains).

© 2021 WangY et al. JAMA Network Open.




eTable 2. Mean Differences in Standardized Cognitive Scores Associated With Deciles of Gluten Intake Among 13 494
Women?

Deciles of average gluten intake

P-
Model Q1 Q2 Q3 Q4 Q5 Q6 Q7 Qs Q9 Q10 trend®
(lowest) (highest)
Median 3.97 4.79 5.28 5.68 6.04 6.41 6.82 7.29 7.90 9.04
gluten intake
| (g/day)
Psychomotor speed/attention®
Age-adjusted Ref. 0.02 0.005 0.04 0.03 0.03 0.01 -0.02 0.02 -0.01 0.52
(-0.06, (-0.07, (-0.03, (-0.05, 0.10) (-0.04, (-0.07, (-0.09, (-0.06, (-0.08, 0.06)
0.09) 0.08) 0.12) 0.10) 0.08) 0.05) 0.09)
Multivariable- Ref. 0.01 -0.002 0.03 0.02 0.02 -0.0002 -0.04 0.005 -0.03 0.18
adjusted (-0.06, (-0.08, (-0.04, (-0.06, 0.09) (-0.06, (-0.07, (-0.11, (-0.07, (-0.11, 0.04)
0.09) 0.07) 0.11) 0.09) 0.07) 0.04) 0.08)
Learning/working memory®
Age-adjusted Ref. 0.01 0.01 0.05 0.09 0.11 0.09 0.05 0.06 0.05 0.05
(-0.06, (-0.06, (-0.02, (0.01, 0.16) (0.04, (0.01, (-0.02, (-0.01, (-0.03,0.12)
0.09) 0.08) 0.13) 0.18) 0.16) 0.12) 0.14)
Multivariable- Ref. -0.00 -0.01 0.03 0.06 0.08 0.06 0.02 0.03 0.01 0.38
adjusted (-0.07, (-0.08, (-0.04, (-0.01, 0.14) (0.01, (-0.01, (-0.05, (-0.04, (-0.06, 0.08)
0.07) 0.06) 0.11) 0.15) 0.13) 0.09) 0.11)
Global cognition¢
Age-adjusted Ref. 0.02 0.01 0.06 0.06 0.08 0.05 0.01 0.05 0.02 0.54
(-0.05, (-0.06, (-0.02, (-0.01, 0.14) (0.01, (-0.02, (-0.06, (-0.03, (-0.06, 0.09)
0.09) 0.08) 0.13) 0.15) 0.13) 0.09) 0.12)
Multivariable- Ref. 0.01 -0.01 0.04 0.05 0.06 0.03 -0.01 0.02 -0.02 0.66
adjusted? (-0.07, (-0.08, (-0.03, (-0.03, 0.12) (-0.02, (-0.04, (-0.09, (-0.05, (-0.09, 0.06)
0.08) 0.07) 0.11) 0.13) 0.11) 0.06) 0.09)

@ Energy-adjusted gluten intake was cumulatively averaged from 1991 to the last questionnaire cycle preceding the cognitive assessment.

® P-trend was calculated using the median gluten intake for each decile as a continuous variable.

¢ Standardized scores for psychomotor speed/attention, learning/working memory, and global cognition were calculated by standardizing as the mean of the standardized scores of the following
CogsState battery tasks: Detection + Identification, One Card Learning + One-Back, and all four tasks, respectively. Higher scores indicate better performance, with one unit increase represents 1 SD

higher than the mean.

9 Model was adjusted for age (years), race (white, non-white), body mass index (kg/m2), husband’s educational attainment (high school or below, college, graduate school, unmarried/missing), family
income (dollar), history of diabetes (yes, no), history of hypertension (yes, no), history of hypercholesterolemia (yes, no), history of myocardial infarction (yes, no), current depression status (yes, no),
smoking (never, past, current, missing), aspirin or non-steroid anti-inflammatory drug use (yes, no), multivitamins use (yes, no), physical activity (metabolic equivalents/week), menopausal status and

hormone use (pre-menopause, post-menopause and never/past/current user of hormone therapy), total energy intake (kcal/d), alcohol intake (g/d), and Alternative Healthy Eating Index score
(excluding alcohol and whole grains).
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eTable 3. Multivariable-Adjusted Differences in Standardized Psychomotor Speed and Attention Score Across Quintiles of

Gluten Intake by Smokin

Status With Additional Adjustment for Refined Grains Among 13 494 Women?

Quintiles of gluten intake

P- P-
Strata n Q1 (lowest) | Q2 Q3 Q4 Q5 (highest) trend® | interaction®
Women who never 8,932 Ref. 0.02 (-0.05, 0.08) 0.02 (-0.04, 0.09) 0.01 (-0.05, 0.08) 0.02 (-0.05, 0.09) 0.69 0.02
smoked
Women who ever 4,550 Ref. 0.01 (-0.08, 0.10) 0.02 (-0.07, 0.11) -0.07 (-0.17, 0.02) -0.06 (-0.17,0.04) | 0.09

smoked

2 Energy-adjusted gluten intake was cumulatively averaged from 1991 to the last questionnaire cycle preceding the cognitive assessment. Model was adjusted for age (years), race (white, non-white),
body mass index (kg/m?), husband’s educational attainment (high school or below, college, graduate school, unmarried/missing), family income (dollar), history of diabetes (yes, no), history of
hypertension (yes, no), history of hypercholesterolemia (yes, no), history of myocardial infarction (yes, no), current depression status (yes, no), smoking (never, past, current, missing), aspirin or non-
steroid anti-inflammatory drug use (yes, no), multivitamins use (yes, no), physical activity (metabolic equivalents/week), menopausal status and hormone use (pre-menopause, post-menopause and
never/past/current user of hormone therapy), total energy intake (kcal/d), alcohol intake (g/d), Alternative Healthy Eating Index score (excluding alcohol and whole grains), and refined grain intake.
Standardized score for psychomotor speed and attention was calculated by standardizing the mean standardized scores of two CogState battery tasks, Detection and Identification. A higher score
indicated better performance, with one unit increase representing 1 SD higher than the mean.

b P-trend was calculated using the median gluten intake for each quintile as a continuous variable.

¢ P-interaction was estimated using an interaction term of gluten intake and the respective stratifying variable.

© 2021 WangY et al. JAMA Network Open.




eTable 4. Sensitivity Analysis of the Mean Differences in Standardized Cognitive Scores Associated With Quintiles of Gluten
Intake Among 11 733 Women Who Had Never Reported Cancer Diagnosis®

Quintiles of average gluten intake

. b
Model Qi (lowest) | Q2 Q3 Q4 Q5 (Highest) P-trend
Psychomotor speed/attentionv®

Standardized score mean (SD) -0.02 (1.03) 0.01 (1.00) 0.03 (0.96) 0.01 (0.99) 0.03 (0.99) -
Age-adjusted Ref. 0.02 (-0.04, 0.07) | 0.02 (-0.04, 0.08) -0.004 (-0.06, 0.05) | 0.005 (-0.05, 0.06) 0.86
Multivariable-adjusted? Ref. 0.01 (-0.04, 0.07) | 0.01 (-0.04, 0.07) -0.02 (-0.07, 0.04) -0.01 (-0.07, 0.05) 0.44
Learning/working memory°

Standardized score mean (SD) -0.05 (0.98) 0.01 (0.96) 0.08 (0.98) 0.07 (0.98) 0.06 (0.96) --
Age-adjusted Ref. 0.04 (-0.02, 0.10) | 0.10 (0.04, 0.15) 0.08 (0.03, 0.14) 0.06 (0.003, 0.11) 0.02
Multivariable-adjusted? Ref. 0.03 (-0.03, 0.08) | 0.08 (0.02, 0.13) 0.06 (0.002, 0.11) 0.03 (-0.03, 0.09) 0.21
Global cognition®

Standardized score mean (SD) -0.05 (1.02) 0.01 (0.98) 0.05 (0.98) 0.03 (1.00) 0.04 (0.98) --
Age-adjusted Ref. 0.03 (-0.02, 0.09) | 0.07 (0.01, 0.12) 0.04 (-0.01, 0.10) 0.03 (-0.02, 0.09) 0.27
Multivariable-adjusted? Ref. 0.02 (-0.03, 0.08) | 0.05 (-0.005, 0.11) | 0.02 (-0.04, 0.08) 0.01 (-0.05, 0.07) 0.88

@ Energy-adjusted gluten intake was cumulatively averaged from 1991 to the last questionnaire cycle preceding the cognitive assessment.

® P-trend was calculated using the median gluten intake for each quintile as a continuous variable.

¢ Standardized scores for psychomotor speed/attention, learning/working memory, and global cognition were calculated by standardizing as the mean of the standardized scores of the following
CogsState battery tasks: Detection + Identification, One Card Learning + One-Back, and all four tasks, respectively. Higher scores indicate better performance, with one unit increase represents 1 SD

higher than the mean.

9Model was adjusted for age (years), race (white, non-white), body mass index (kg/m?), husband’s educational attainment (high school or below, college, graduate school, unmarried/missing), family
income (dollar), history of diabetes (yes, no), history of hypertension (yes, no), history of hypercholesterolemia (yes, no), history of myocardial infarction (yes, no), current depression status (yes, no),
smoking (never, past, current, missing), aspirin or non-steroid anti-inflammatory drug use (yes, no), multivitamins use (yes, no), physical activity (metabolic equivalents/week), menopausal status and
hormone use (pre-menopause, post-menopause and never/past/current user of hormone therapy), total energy intake (kcal/d), alcohol intake (g/d), and Alternative Healthy Eating Index score

(excluding alcohol and whole grains).
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eTable 5. Sensitivity Analysis of the Mean Differences in Standardized Cognitive Scores Associated With Quintiles of Gluten
Intake Among 13 486 women Who Had Never Reported Dementia Diagnosis?

Quintiles of average gluten intake

. b
Model Q1 (lowest) Q2 Q3 Q4 Q5 (Highest) P-trend
Psychomotor speed/attentionv®

Standardized score mean (SD) -0.03 (1.03) 0.01 (1.00) 0.02 (0.96) -0.002 (1.02) 0.02 (0.99) -
Age-adjusted Ref. 0.02 (-.04, 0.07) 0.02 (-.03, 0.07) -0.01 (-0.07, 0.04) | -0.005 (-0.06, 0.05) 0.53
Multivariable-adjusted? Ref. 0.01 (-0.04, 0.06) 0.01 (-0.04, 0.07) -0.02 (-0.08, 0.03) | -0.02 (-0.07, 0.03) 0.21
Learning/working memory°

Standardized score mean (SD) -0.04 (0.98) 0.001 (0.96) 0.07 (0.98) 0.05 (0.98) 0.05 (0.96) --
Age-adjusted Ref. 0.03 (-0.02, 0.08) 0.09 (0.04, 0.14) 0.06 (0.01, 0.11) 0.05 (-0.003, 0.10) 0.04
Multivariable-adjusted? Ref. 0.01 (-0.04, 0.07) 0.07 (0.02, 0.13) 0.04 (-0.01, 0.09) 0.02 (-0.03, 0.07) 0.30
Global cognition®

Standardized score mean (SD) -0.05 (1.02) -0.0002 (0.98) 0.05 (0.97) 0.02 (1.02) 0.03 (0.97) --
Age-adjusted Ref. 0.02 (-0.03, 0.08) 0.06 (0.01, 0.12) 0.02 (-0.03, 0.07) 0.02 (-0.03, 0.07) 0.50
Multivariable-adjusted? Ref. 0.01 (-0.04, 0.07) 0.05 (-0.003, 0.10) | 0.01 (-0.05, 0.06) -0.002 (-0.05, 0.05) 0.77

@ Energy-adjusted gluten intake was cumulatively averaged from 1991 to the last questionnaire cycle preceding the cognitive assessment.

® P-trend was calculated using the median gluten intake for each quintile as a continuous variable.

¢ Standardized scores for psychomotor speed/attention, learning/working memory, and global cognition were calculated by standardizing as the mean of the standardized scores of the following
CogsState battery tasks: Detection + Identification, One Card Learning + One-Back, and all four tasks, respectively. Higher scores indicate better performance, with one unit increase represents 1 SD

higher than the mean.

9Model was adjusted for age (years), race (white, non-white), body mass index (kg/m?), husband’s educational attainment (high school or below, college, graduate school, unmarried/missing), family
income (dollar), history of diabetes (yes, no), history of hypertension (yes, no), history of hypercholesterolemia (yes, no), history of myocardial infarction (yes, no), current depression status (yes, no),
smoking (never, past, current, missing), aspirin or non-steroid anti-inflammatory drug use (yes, no), multivitamins use (yes, no), physical activity (metabolic equivalents/week), menopausal status and
hormone use (pre-menopause, post-menopause and never/past/current user of hormone therapy), total energy intake (kcal/d), alcohol intake (g/d), and Alternative Healthy Eating Index score

(excluding alcohol and whole grains).
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eTable 6. Sensitivity Analysis of the Mean Differences in Standardized Cognitive Scores Associated With Quintiles of Gluten
Intake Among 11 646 Women Who Completed All Food Frequency Questionnaires During 24-Year Follow-up Prior to

Cognitive Assessment?

Quintiles of average gluten intake

x b
Model Qi (lowest) Q2 Q3 Q4 Q5 (Highest) P-trend
Psychomotor speed/attentionv®
Standardized score mean (SD) -0.005 (0.97) 0.001 (1.00) 0.02 (0.95) -0.01 (1.01) 0.03 (0.99) --
Age-adjusted Ref. -0.01 (-0.07, 0.04) -0.002 (-0.06, 0.05) | -0.05 (-0.10, 0.01) -0.02 (-0.08, 0.04) 0.33
Multivariable-adjusted? Ref. -0.01 (-0.07, 0.04) -0.004 (-0.06, 0.05) | -0.05 (-0.11, 0.01) -0.03 (-0.09, 0.03) 0.18
Learning/working memory°
Standardized score mean (SD) -0.04 (0.97) -0.01 (0.95) 0.09 (0.97) 0.05 (0.98) 0.06 (0.97) --
Age-adjusted Ref. 0.01 (-0.05, 0.07) 0.10 (0.04, 0.16) 0.05 (-0.004, 0.11) | 0.05(-0.01, 0.11) 0.04
Multivariable-adjusted? Ref. 0.0004 (-0.06, 0.06) | 0.09 (0.03, 0.14) 0.04 (-0.02, 0.09) 0.03 (-0.03, 0.09) 0.20
Global cognition®
Standardized score mean (SD) -0.03 (1.01) -0.01 (0.98) 0.05 (0.96) 0.02 (1.02) 0.05 (0.98) --
Age-adjusted Ref. -0.004 (-0.06, 0.05) | 0.05 (-0.003, 0.11) | -0.002 (-0.06, 0.05) | 0.01 (-0.04, 0.07) 0.67
Multivariable-adjusted? Ref. -0.01 (-0.07, 0.05) 0.04 (-0.01, 0.10) -0.01 (-0.07, 0.04) -0.003 (-0.06, 0.05) 0.83

@ Energy-adjusted gluten intake was cumulatively averaged from 1991 to the last questionnaire cycle preceding the cognitive assessment.

® P-trend was calculated using the median gluten intake for each quintile as a continuous variable.

¢ Standardized scores for psychomotor speed/attention, learning/working memory, and global cognition were calculated by standardizing as the mean of the standardized scores of the following
CogState battery tasks: Detection + Identification, One Card Learning + One-Back, and all four tasks, respectively. Higher scores indicate better performance, with one unit increase represents 1 SD

higher than the mean.

9Model was adjusted for age (years), race (white, non-white), body mass index (kg/m?), husband’s educational attainment (high school or below, college, graduate school, unmarried/missing), family
income (dollar), history of diabetes (yes, no), history of hypertension (yes, no), history of hypercholesterolemia (yes, no), history of myocardial infarction (yes, no), current depression status (yes, no),
smoking (never, past, current, missing), aspirin or non-steroid anti-inflammatory drug use (yes, no), multivitamins use (yes, no), physical activity (metabolic equivalents/week), menopausal status and
hormone use (pre-menopause, post-menopause and never/past/current user of hormone therapy), total energy intake (kcal/d), alcohol intake (g/d), and Alternative Healthy Eating Index score

(excluding alcohol and whole grains).
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eTable 7. Multivariable-Adjusted Mean Differences in Standardized Cognitive Scores Associated With Quintiles of Gluten
Intake by 4-Year Interval Prior to Cognitive Assessment Among 11 646 Women?

Years prior to cognitive

Quintiles of gluten intake

assessment Q1 (lowest) [ Q2 | Q3 | Q4 | Q5 (highest) P-trend®
Psychomotor speed/attention°

20-24 years Ref. -0.01 (-0.07, 0.04) -0.02 (-0.07, 0.04) -0.02 (-0.07, 0.04) -0.01 (-0.07, 0.04) 0.66
16-20 years Ref. 0.003 (-0.05, 0.06) 0.005 (-0.05, 0.06) -0.02 (-0.08, 0.04) -0.01 (-0.07, 0.05) 0.53
12-16 years Ref. -0.03 (-0.08, 0.03) 0.01 (-0.05, 0.06) -0.04 (-0.10, 0.01) -0.03 (-0.09, 0.02) 0.22
8-12 years Ref. -0.02 (-0.08, 0.04) -0.04 (-0.10, 0.02) -0.03 (-0.08, 0.03) -0.04 (-0.09, 0.02) 0.23
4-8 years Ref. -0.04 (-0.10, 0.02) -0.06 (-0.12, -0.001) -0.06 (-0.11, 0.0002) -0.03 (-0.09, 0.03) 0.35
<4 years Ref. 0.01 (-0.04, 0.07) 0.01 (-0.05, 0.06) 0.02 (-0.03, 0.08) -0.01 (-0.07, 0.04) 0.66
Distant past (12-24 years)s Ref. 0.03 (-0.03, 0.09) 0.002 (-0.06, 0.06) -0.01 (-0.07, 0.05) -0.02 (-0.08, 0.05) 0.28
Recent past (4-12 years)? Ref. -0.04 (-0.10, 0.02) -0.03 (-0.09, 0.03) -0.04 (-0.10, 0.02) -0.02 (-0.09, 0.04) 0.56
Learning/working memory®

20-24 years Ref. 0.03 (-0.03, 0.08) 0.05 (-0.01, 0.11) 0.06 (0.00, 0.11) 0.03 (-0.02, 0.09) 0.21
16-20 years Ref. 0.04 (-0.02, 0.10) 0.02 (-0.04, 0.07) 0.04 (-0.02, 0.09) 0.02 (-0.04, 0.07) 0.71
12-16 years Ref. 0.07 (0.02, 0.13) 0.10 (0.04, 0.15) 0.09 (0.03, 0.14) 0.05 (-0.00, 0.11) 0.11
8-12 years Ref. 0.02 (-0.03, 0.08) 0.03 (-0.02, 0.09) 0.02 (-0.03, 0.08) 0.01 (-0.05, 0.07) 0.79
4-8 years Ref. -0.003 (-0.06, 0.05) -0.01 (-0.06, 0.05) 0.02 (-0.04, 0.07) 0.02 (-0.04, 0.07) 0.38
<4 years Ref. 0.05 (-0.01, 0.10) 0.04 (-0.01, 0.10) 0.05 (-0.01, 0.11) 0.04 (-0.02, 0.09) 0.28
Distant past (12-24 years)? Ref. 0.03 (-0.02, 0.09) 0.05 (-0.01, 0.11) 0.02 (-0.04, 0.08) 0.03 (-0.03, 0.09) 0.50
Recent past (4-12 years)? Ref. 0.002 (-0.05, 0.06) 0.04 (-0.02, 0.10) 0.02 (-0.03, 0.08) 0.01 (-0.06, 0.07) 0.70
Global cognitionc

20-24 years Ref. 0.01 (-0.05, 0.06) 0.02 (-0.04, 0.07) 0.02 (-0.04, 0.08) 0.01 (-0.05, 0.07) 0.71
16-20 years Ref. 0.02 (-0.03, 0.08) 0.01 (-0.04, 0.07) 0.01 (-0.05, 0.06) 0.002 (-0.05, 0.06) 0.83
12-16 years Ref. 0.02 (-0.03, 0.08) 0.06 (-0.00, 0.11) 0.02 (-0.04, 0.07) 0.01 (-0.05, 0.06) 0.98
8-12 years Ref. -0.002 (-0.06, 0.05) -0.01 (-0.07, 0.05) -0.01 (-0.06, 0.05) -0.02 (-0.08, 0.04) 0.51
4-8 years Ref. -0.03 (-0.08, 0.03) -0.04 (-0.10, 0.02) -0.03 (-0.09, 0.03) -0.01 (-0.07, 0.05) 0.88
<4 years Ref. 0.04 (-0.02, 0.09) 0.03 (-0.03, 0.08) 0.04 (-0.01, 0.10) 0.01 (-0.05, 0.07) 0.78
Distant past (12-24 years)? Ref. 0.04 (-0.02, 0.10) 0.03 (-0.03, 0.08) 0.002 (-0.06, 0.06) 0.01 (-0.06, 0.07) 0.69
Recent past (4-12 years)? Ref. -0.03 (-0.08, 0.03) 0.0001 (-0.06, 0.06) -0.02 (-0.08, 0.04) -0.01 (-0.08, 0.05) 0.85

@ Energy-adjusted gluten intake was derived from individual assessment conducted in the respective year category, except for distant past and recent past intakes, which were cumulative averaged
through 12-24 years and 4-12 years prior to cognitive assessment., respectively. Model was adjusted for age (years), race (white, non-white), body mass index (kg/m?), husband’s educational
attainment (high school or below, college, graduate school, unmarried/missing), family income (dollar), history of diabetes (yes, no), history of hypertension (yes, no), history of hypercholesterolemia

(yes, no), history of myocardial infarction (yes, no), current depression status (yes, no), smoking (never, past, current, missing), aspirin or non-steroid anti-inflammatory drug use (yes, no),

multivitamins use (yes, no), physical activity (metabolic equivalents/week), menopausal status and hormone use (pre-menopause, post-menopause and never/past/current user of hormone therapy),
total energy intake (kcal/d), alcohol intake (g/d), and Alternative Healthy Eating Index score (excluding alcohol and whole grains).

b p-trend was calculated using the median gluten intake for each quintile as a continuous variable

¢ Standardized scores for psychomotor speed/attention, learning/working memory, and global cognition were calculated by standardizing as the mean of the standardized scores of the following
CogState battery tasks: Detection + Identification, One Card Learning + One-Back, and all four tasks, respectively. Higher scores indicate better performance, with one unit increase represents 1 SD

higher than the mean.

4 Distant and recent past intakes were mutually adjusted.
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eTable 8. Multivariable-Adjusted Mean Differences in Standardized Cognitive Scores Associated With 1 SD (1.98 g/d)
Increase in Mean Gluten Intake From Distant Past (12-24 y) to Recent Past (4-12 y) of Cognitive Assessment Among 11 646

Women?

Composite cognitive scores® Estimate (95% confidence interval) P
Psychomotor speed/attention -0.01 (-0.03, 0.01) 0.32
Learning/working memory -0.003 (-0.02, 0.02) 0.75
Global cognition -0.01 (-0.02, 0.01) 0.62

@ Energy-adjusted gluten intake was cumulatively averaged from 1991 to the last questionnaire cycle preceding the cognitive assessment. Model was adjusted for age (years), race (white, non-white),
body mass index (kg/m?), husband’s educational attainment (high school or below, college, graduate school, unmarried/missing), family income (dollar), history of diabetes (yes, no), history of
hypertension (yes, no), history of hypercholesterolemia (yes, no), history of myocardial infarction (yes, no), current depression status (yes, no), smoking (never, past, current, missing), aspirin or non-
steroid anti-inflammatory drug use (yes, no), multivitamins use (yes, no), physical activity (metabolic equivalents/week), menopausal status and hormone use (pre-menopause, post-menopause and
never/past/current user of hormone therapy), total energy intake (kcal/d), alcohol intake (g/d), and Alternative Healthy Eating Index score (excluding alcohol and whole grains).

b Standardized scores for psychomotor speed/attention, learning/working memory, and global cognition were calculated by standardizing as the mean of the standardized scores of the following
CogsState battery tasks: Detection + Identification, One Card Learning + One-Back, and all four tasks, respectively. Higher scores indicate better performance, with one unit increase represents 1 SD

higher than the mean.
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eFigure 1. Nurses’ Health Study Il Questionnaire in 2015 Questionnaire Cycle
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. Your email:
Please print your email address in the box so that we may send you occasional updates
from the Nurses” Health Study IL

We will not release
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Please print neatly and differentiate numbers and letterz (e.g., 1 vslori, fvs O, 5vs §) | toanyone!
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INTERNET:

Go to our website at www.INH52.0org and use your ID number (see front of this page) and
your birth date to log in. Follow the instructions on the screen to complete the survey
online.

PAPER FORM:

Please use an ordinary No. 2 pencil to answer all questions. Fill in the appropriate
response circles completely. The form is designed to be read by optical-scanning
equipment, so it is important that you keep any write-in responses within the spaces
provided and erase any incorrect marks completely. If you have comments, please write
them on a separate piece of paper.

19. SinceJune 213, have you had any of | !/ AR OF i 15
these clinician-diagnosed ilinesses? Before \Jume 13
I B " R g

LEAVE BLANK FOR *NO", MARK HEREFOR "YES" —3 | “om13, |weay16] ow1s |
Myocardial infarction (heart attack) Y | [ |

EAngIna pectoris L &
Coronary bypass, angioplasty or stent @ | [ |
Transient ischemic attack (TIA) |

EYARDI £ e v
EXAMPLE B} AGE natural

4 | b

* Please tear off the cover letter (to preserve confidentiality) and return the
questionnaire in the enclosed postage—paid envelope.

¢ |If your name and address as printed on this questionnaire are no longer
correct or are incomplete, or if you are providing your email address,
please make any necessary changes on the letter and return it to us.

¢ Thank you for completing the 2015 Nurses’ Health Study Il Questionnaire.

Federal research regulations require us to include the following information:
There are no direct benefits to you from participating in this study.

The risk of breach of confidentiality associated with participation in this study is
very small.

¥Your choice to participate in this study is completely voluntary and you may decline
or withdraw at any time without penalty.

You may skip any question you do not wish to answer.

¥ou will mot receive monetary compensation for participating.

If you have any questions regarding your rights as a research participant, you are
encouraged to call a representative of the Human sSubjects committee at the Brigham
and Women's Hospital (617-424-4100).
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: w3 ¥ e (e Nm;dfifz coffes whitenar Qamil.ldn fat Eraﬂ] {1 Ths) W o
[ JEE M= AR RRE i BN SR ‘Frozen yogurt, sherbet, sorbat or low-fat Ica craam (1e) W o
: LT RS S ‘Reagular ice cream (1 cup) | W o
: i E) (5 s ) (588 5 Spreads added to Pura butter W o
, e ie)ie)e) (w8000 ‘food or braad; Margarine (e.g., Country Crock) W D
i EmEF T T T ‘axciude usa in “Spreadable Butter'- buttar ol
: -y ) e (| ) cooking blend {e.g., Olivio Spread But.) W o
y =i ie|ie) m)e) e e | Plain W D
A :;'iﬂ“”gz) Aificially swestenad (s.g., light peach) ST | () 5
| Bwodm I{n.g“ strawbearry, vanilla) W [}
+- - Cotta.ga of ricotta chease (1/2 (142 cup) W o
; mm Cream cheess (1 oz.) W D
| - ‘Other cheesa, .g., American, cheddar, stc., plain or [ ]
, = ‘as part of a dish {1 slice or 1 oz. serving) W o |
i. mm [ TH A A (Y ]I h- 'M'ullyp-n r.l' :huln r.ln you mlb'nt? Fl-agular Low-fat or Lite Hnnm "I Nona| |

O

O

o O O

]

O
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28. (continued) For each food listed, fill in the circle indicating how often on average you have
used the amount specified during the past vear.

Please try to
average your

Mewer, or s than
mpﬂrrmnﬁr

1-3
morth

i

24 per
wiak

54
Wbk

23

par day

perdiy perday

|Raisins {1 oz. or small pack) or grapes (1/2 cup)

|Prunes or dried plums (1/2 cup canned or 1/4 cup dried) I

1al use
of foods over
the entire year.
For example, if
a food such as
cantaloupe is
eaten 4 times a
week during the
approximate 3
months that it is
in season, then
the average use
would be once
per week.

|Bananas (1)

'Cantaloups (1/4 melon) |
Awvocado (142 frutt or 142 cup)

ss"ssi

Frash app[as of paars m |
qu:ﬂa[t.duawddw [amaal glass) |

Eangar]ma. clemantines, mandarin oranges (1}

= iiii

|Oranges (1)
[ Calcium or Vit. D fortified

Orange jics (Small 91858) | i i ot

ampafrmt {102 |

|Grapefrult juica (small glass)

|Other fruft juices (e.g., cranbery, grape) (small glass) I

‘Strawbarries, fresh, frozen or canned (1/2 cup)

\Blueberries, fresh, frozen or canned (1/2 cug) |

iFemhas. ph.lms ar s_pﬂouts {1 fresh or 172 cup cannead)

s’:siissssr

VEGETABLES

13per

=i |

ig:

par day

pear ey | par

_fi

Tomatoes (2 slices)

|Tnmnto juice or V-8 juica {small glass) |
ITﬂmm sauce (1/2 cup) e.q., spaghetti sauce |

Sata.a. picante or taco sauce (1/4 cup)

:Hmun {1/4 cup)

String beans (1/2 cup)

|Beans or lentilz, baked, dried (1/2 cup) or soup

\Tofu, soy burger, soybeans, miso or other soy protein |

!Fa&s of lima beana (1/2 cup fresh, frz., canned) or soup

|Broczal (1/2 cup) |

Fiiiiil‘iéi

|Cauliflower (1/2 cup)

‘Cabbage or colestaw (1/2 cup) [

|Brussals sprouts (1/2 cup)

Carrots, raw (1/2 camot or 2-4 sticks) |

1
s"s;ss

2|

\Carrots, cooked (1/2 cup) or carrot juice (2-3 oz.)

=

|Corn (1 ear or 1/2 cup frozen or canned) |

|Mixad or stir fry vegetables (1/2 cup) or soup

'Yhms or swest potaioas [1!2 cup) |
Iank orange {winter) n.qmmh {1/2 cug) |

Eggphnt zucchini or other summer squash (1/2 cup)

IKaln muztard greens or chard (1/2 cug) |

e RS E Y

|
i

‘Spinach, cooked {1/2 cup) [

spmm raw as in salad {1 cupj

Iceberg or head lsttucs (1 sarving) i
'Flmkm of laaf lettuca (1 sarving)

'Pappers: green, yellow or red (2 rings or 1/4 small) I

\Onione as a gamish or in salad (1 slice) '

: |
EE (= E ===
| 1

/Cnionz as a cooked mg@tatﬂa or rlngs {142 cug) or =oup |

Newver, or l=a than

1-3 per
mofith

]

2.3
par day

45 |
per dy | par day.

|Omaga-a fortified Including yolk

Eggs (1) F‘ianaf:ﬂ?r'ag.ga Inau:lk!g yolk |

'Elmfnrporkhuhhga{‘:]
|Ctﬂdmnorhxkayhatdagaorsmsaga {1) |

i= &f&i

 Chicken/turkey sandwich or frozen dinner |

|Other chicken or turkay, with skin (3 0z.)4ncuding ground

|Other chicken or turkey, without skin (3 oz.)

‘Bacon (2 slices] i

sss.iss.

|:l_l:-|:ll:|-:|_n:l}:l
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 HARVARD SCHOOL OF PUBLIC HEALTH || PAGE 5
= 28, (continued) For each food Iistad fill in the circle indinating how often on average you have

Nurses’ Haaith Study il

a
b
B

u-aadthuarnumtspeaﬁed Nrver, o o T |18 pr] 1 por [k plstipmr] 1 | 23 | 25 | & |
once permonth | month | week | week | week | per dayiper day| per day per day
‘Salami, bologna, or {ﬂ'har processed meat sandwichas W o) | i
|Other processad meats, e.g., sausage, kislbaza,
(ate. (2 oz, or 2 small links) W o
Hambuger (1 petty) ;::H: St : I : E E
I?t;;fmdqmmtasaﬂndﬁsﬁurmmmsh B = S T T T T ST T
e.q., stow, cassarole, lasagna, frozen dinnars, etc. W D
.ﬁEr'&?sTﬁn"Jn"&"s"hT{;"h'ﬁn"EF chops (4-6 oz.) O™ l® O [
ﬂarimhuamaﬁnﬁid’hag.ﬂo&hm&ﬁﬁ—ﬂﬁ.& W | D
|Canned tuna fish (34 cz) O Wwlojlol®luollo
| Breaded fish cakes, pieces, or fish sticks |
{1 serving, store bought) W |O|®
|Shalifish e.g., shrimp, lobster, scallops, clams as main dish W | | o
| Dark meat fish, e.g., tuna steak, mackarsl, saimon,
|sardines, biuaﬁzh swordfish (3-5 oz.) W | | ®
LEtvr finky .y, Gud) haduodk; albi -6 o) = O] @ J
_ BREADS, CEREALS, STARCHES Nm ;rm g ':Af: Hwﬁmp; parﬂu;r p:r-gn.y pars‘;w’
(Cold breakfast careal (1 sening) W O ® |
|Cooked oatmealicocked oat bran (nciuding instant) (1 cup) W | 1o |
ﬂtheroociwd brealfast careal rl' cup) i .n“‘flw g ”_D__[ e el i
IEmsd |White bread, including pita W | D I
AT il i — w ! ll
[ ‘Whole wheat, oatmeal, cther whole grain W | | (@ |
(Crackers  Whole grain/whole wheat W EeRECH|
iG] |Other crackers W I ® |
|Bagsls, English muffins, or rolls (1) W | |
| Muffins or biscuits (1) W | o) |
| Pancakes or wniﬂm (2 small plat:ana W | b |
|Brown rics (1 cup) IOl OLE "i""“ % | )|
[ Whits rioa (1 cigh QIOI@®IOLOILOLOT0
| Pasta, e.g., spaghetti, noodles, couscous. etc. {1 cup) W oy |
[ Tortillas: corn or flour (2) W o) |
Finngi Eriiadt bz or 1 seciisd]) Glole Ol T®sIo QLD
| Potatoes, baked, boiled (1) or mashed {1 cup) W o) |
[Potato chips or corntortilla chips (small bag or 1 oz.) W | oy |
|Pizza (2 slices) W | o |
s kol g e i o ey
CARBONATED | | [a-oung Gesarmgts Wit swiguie, . ial ok | L LoBEsEEeRKOB g 1O
BEVERAGES gﬂﬂmlmcﬂ bev, without caffeine, e.q., Diet 7-Up W | D
mﬂr‘gz}g‘:“ |Carbonated beverage with caffeine & sugar,
1 glass, bottle F!m_jui,u_‘ EB.Q., Coke, Papsi, Mt. Dew, Dr. Pepper W | 2]
g;r%a" f";g‘““ E.J,;?_;'::.,i |Other carbonated bevaraga with sugar, |
beverages. | 88 7-Up, Root Besr, Ginger Ale, Caffeina-Frea Coka W | ]
OTHER BEVERAGES  Other sugared baveragas: Punch, lemonade, sports |
drinks, or sugarad ice tea (1 glass, bottle, can) W | o
‘Baer, regular {1 glass, bottle, can) W | | o
Light Baer, e.g., Bud Light (1 glass, bottle, can) W 2] [
'Red wine (5 oz. glass) W | o) |
White wine (5 oz. glass) W [ D [
‘Liquor, e.g., vodka, gin, etc. (1 drink or shot) SImlolol®elolol o)
Plain water: bottled, sparkling, or tap (8 cz. cup) W | o) ’L
'Decaffeinated tea, excludeherbal (8 oz.cugd | | | % | | & | | T3 |
Tea with caffeine (8 oz. cup), induding green tea W | o |
'Decaffainated coffee (8 oz. cup) F B EsREeIECE N )
Coffea with caffeine (8 oz. cup) W | o
Diairy coffes drink (hotfcold), e.9., Cappuccing (12 oz.) W | (5]

© 2021 Wang Y et al. JAMA Network Open.
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28, (continued) For each food listed, fill in the circle indicating how often on average you have 1 —
used the amount specified durng the past year. 1 =
: . = = ~ Never,orlsesthan 1-3per 1per 2-dpers8per 1 | 28 | 45 | &+ : .
SWEETS, BAKED G00DS, MISCELLANECUS once per month | | week | wesk | wesk | perday per day|per day|per day 1 =
Millks chocolate (bar or pack), e.g., Harshey's, M&M's | | o D P 4 -
\Dark chocolate, e.g.. Hershey's Dark or Dove Dark | | W o | 2 i =
|Candy bars, o.g., Snickers, Milky Way, Reasa's | W D | b 1 =
\Candy without chocolate (1 oz.) | | W D [ = . =
Cookies (1) |Fat free or raduocad fat OO T IOIo T OTO D s -
or Other raady made or from mix or dough | | ow D -
Browniss (1) [Home baked, fromscraten. | Lo | (0 | & | o | L0 | © | L0 | Lo | o] =
B — JQISIOQIOIO] Q100 o
|Cake, homemade or ready made (slice) | | W o | ]
|Pia, homamade or ready made (slice) | W D | -
!Jmmn jellies, presarves, syrup, or honey (1 Ths) | | iw (7] [ -
|Peanut butter (1 Ths) | O | w b =
! |
[Popom (2-3 cups) i:;:é;wqm . | : i :
|Bweet roll, coffee cake or other pastry (1) | W o =
Snack bars, e.g., Mutrigrain, Kashi, granola, Planter's (1) W D =
[Encegy hars or igh e Herw, 9. W Zoma e | QO @O QTOTOTOTO B -
Diet nwirition drinks, e.g. Slimfast (1) O™ o ==
\Ensure, Boost or other meal replacament drinks (1) | | o o =
r_"""-Eimmﬂﬁagmswvﬁxg} .-_,..i. .muf...ﬁ.  TeTNaRE-REeAReTEan —
Peanuts (small packet or 1 oz.) | | W D -
Walnuts (1 oz.) | | w o -
|Other nuts (small packet or 1 oz.) | | W ) -
Dried cranberries {1/4 cup) SR D | =
|Mixed dried fruit (1/4 cup) W 0 | =
|Dat bran, other bran {wheat, etc.), added tofocd (1 Ths) [ ™ o I -
What germ (1 Ths) | | 5 =
|Chowder or craam 30Up {1 cup) | | % o =
?ﬁﬁ"ﬁpﬁuﬁﬁa ........ i ToB e 1 e A e e k= -
|Katehup or red chill sauce {1 Thbs) | | w o =
\Flaxseed (1 The) o ._F_": _“_“ Wy O] e L] ] Gy [ =
Eafﬂc, fmih-_ilr_eo_wderad {1 clove or 4 shakes) __|“_ ":ﬂ:f"_ AOTCS e O] OO [ =
IDH\res, any type (3) | W ] =
| Dlive oil added to food or bread (1 Ths) | | W D =
Low-fat or fat-free mayonnaise (1 Ths) | | W o ==
|Regular mayonnalse (1 The) | | oW D =
‘Salad dressing (1-2 Tbs) How often? sis- | [ w o -
Typels): MNeonfat Lenwe-fal Glive oil Other vegetabls oil -
Artificial sweetonars How ofton? sl I I | [ o] [ | -
| (1 packet) m, m--:'a'f'-in:li-.-lhﬂ'mEqu-]I NulraSweel Swraat™ Low Saccharin [
20, Liver: beef, calf or pork (4 oz) Mevar Lass than 1/mo 1/mo 2-a/mo {fweak or more  |[A = E
Liver: chicken or turkey (1 oz.) Mavar Lass than 1/mo 1/ma 2-aimn \fweak ormors |8
30. How often do you eat fried or sautéed food at home? (Exclude “Pam”-type spray) x
Less than once a weak 1-3 timies par weak 4G tirmes par wisek Diaity jolio
31. What kind of fat is usually used for frying and sautéing at home? (Exclude “Pam™-type spray) | = )l
Raal buttar Margarine Olive ail Vegatable il Veg. shorlening Lard LT i |
32. What kind of fat is usually used for baking COOKIES at hame? az 23702 :
Feal butter Margarine Diliva ail Vegetabla all Vag. shortening Lard MR o] 4. (&l
33. What type of cooking oil is usually used at home? [ 21| 5 [§)|
(e.g., Mazola Corn Oil) Specify brand and type cof a8 i
34, How often do you eat deep fried chicken, fish, shrimp, clams or onion rings away from home? | 1| 7,17
L8 L5, o blosodkicsuieracinon SO © i ek I, B 4 Ddmebpanwed )0l I o 3
35. How often do you eat toasted breads, bagel or English muffin (slice or 1 half bagel)? = e (o]
Less than onoe a wesk 1-3 timas per weak 47 times per wagk Dy 24 times/day -
Thank you! Fleasa retum form to: Murses” Haalth Study, 161 Longwood Ave., Boston, MA 02115-5804 :
Gopgright © HHE5 Preaident and Fellows of Harvard Oollege. All rights maerved warldwide TEANTE O ChieVisw™EM-2E044:8654321 EDpg
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eFigure 2. Study Flow Diagram

40,082 women invited to the Nurses’ Health Study Il Cognitive Function Study

v

24,953 women did not respond

v

15,129 (37.7%) women responded during 2014-2019

1,206 women did not complete baseline dietary assessment in 2011

v

0 women had implausible dietary intake (<600 or >3500 kcal/day)

v

13,923 women eligible for the analysis

37 women did not complete the full CogState Brief Battery

123 women had implausibly low cognitive scores

v

167 women had previous diagnosis of stroke

102 women had previous or subsequent diagnosis of celiac disease

v

13,494 women included in the analysis

© 2021 WangY et al. JAMA Network Open.
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