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Figure 1. Spirochetes and AD: the pooled odds ratio of 4.45 demonstrates a
statistically significant association of spirochetes with AD (p<0.05).

Figure 2. Cpn and AD: the pooled odds ratio of 5.66 demonstrates a statis-
tically significant association of Cpn with AD (p<0.05).
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Background: The associations between work-related stress and various
health outcomes in mid-life are well documented, yet less is known about
the effects on late-life cognitive process and dementia. The current study
investigated the associations between work-related stress in mid-life and
the development of cognitive impairment and Alzheimer’s disease in
late-life. Methods: The data was derived from the Cardiovascular Risk
Factors, Aging, and Incidence of Dementia (CAIDE) study; a prospective
cohort study. Participants were randomly selected from four independent
population-based samples that completed cardiovascular surveys. First
baseline examinations occurred when participants were 50 years old on
average, in 1972, 1977, 1982, or 1987. A random sample of 2,000 individ-
uals was selected for re-examinations (carried out in 1998 and 2005-2008),
where 1,511 subjects participated in at least one re-examination. The re-
examinations included an extensive neuropsychological and cognitive
assessment. Follow-up time was on average 28 (S.E.M. ¼ 0.17) years.
Work-related stress comprised the total score of two questions adminis-
tered in mid-life. The questions asked participants to rate their stress
related to meeting demands at work, and constant hurry at work. Groups
were categorized so that those with high or medium levels of stress were
compared to those with low levels or no work-related stress. Results:
High levels of work-related stress in mid-life were associated with higher

risk of cognitive impairment (where participants with cognitive impair-
ment and dementia were compared to the group with no cognitive impair-
ment) [odds ratio (OR), 1.5; 95% confidence interval (CI), 1.1-2.1], and
Alzheimer’s disease [OR, 2.1; CI, 1.1-3.9], when assessed at the first or
second follow-up. Results remained significant after adjusting for age, ed-
ucation, marital status, chronic health conditions, apolipoprotein E ε 4
allele (APOE ε 4), measures of hopelessness and loneliness. Conclusions:
High levels of mid-life work-related stress predict the risk of developing
dementia in late-life. The evidence suggests that individuals experiencing
high levels of work-related stress form an important at-risk population.
Preventive interventions are needed for this population in order to post-
pone or prevent the development of cognitive impairment and Alzheimer’s
disease.
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Background: To identify the optimal approach for calibrating longitudi-
nal cognitive performance across studies with different neuropsycholog-
ical batteries to use as a common phenotype in genetic research on
Alzheimer’s disease (AD). Methods: We examined four approaches to
calibrate cognitive performance in eight large longitudinal studies of
AD (N¼10,997): (1) selecting a common test across datasets, (2) stan-
dardizing and averaging together all tests, (3) confirmatory factor analysis
(CFA) with continuous indicators, and (4) CFA with categorical indica-
tors. Datasets included the Alzheimer’s Disease Neuroimaging Initiative
(ADNI), Rush Memory and Aging Project, Religious Orders Study, Cache
County Study on Memory and Aging, Myriad Tarenflurbil phase III clin-
ical trial, AddNeuroMed, Adult Changes in Thought, and the National
Alzheimer’s Disease Coordinating Center. To compare precision, we
determined minimum sample sizes necessary to detect a 25% decline
with 80% power using each approach. To compare criterion validity, we
examined the association of cognitive change using each approach with
changes over up to six years in whole brain cortical thickness and hippo-
campal volume using available MRI data from ADNI in joint process
latent growth curve models. Results: Summary cognitive measures
were highly correlated (all r’s>0.88). CFA with categorical indicators
required the lowest sample size to detect 25% cognitive decline with
80% power (N¼253) compared to the common test (N¼283), standardize
and average (N¼300), and CFA with continuous indicators (N¼329) ap-
proaches. Associations with changes in whole brain cortical thickness
and hippocampal volume were strongest for the CFAwith categorical in-
dicators approach (Z¼7.0; Z¼5.2, respectively) compared to the common
test (Z¼6.2; Z¼4.5), standardize and average (Z¼5.5; Z¼3.7), and CFA
with continuous indicators (Z¼6.1; Z¼4.1) approaches. Conclusions:
CFA with categorical indicators demonstrated the best precision and
thus greater power to detect change. It also was more strongly correlated
with biological markers than other approaches. This approach has wide
applicability to directly compare cognitive performance across studies,
making it a good operational phenotype for genetic analyses of cognitive
decline in AD.
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