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Abstract

OBJECTIVE—To evaluate cross-sectional and longitudinal associations between ankle-brachial 

index (ABI) and indicators of cognitive function

DESIGN—Randomized clinical trial (Lifestyle Interventions and Independence for Elders Trial)

SETTING—Eight US academic centers
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PARTICIPANTS—1,601 adults (ages 70–89 years, sedentary, non-demented, and with functional 

limitations

MEASUREMENTS—Baseline ABI and interviewer- and computer-administered cognitive 

function assessments were obtained from which compared a physical activity intervention with a 

health education control. Cognitive function was re-assessed 24 months later (interviewer-

administered) and 18 or 30 months later (computer-administered) and central adjudication was 

used to classify individuals as having mild cognitive impairment, probable dementia, or neither.

RESULTS—Lower ABI had a modest independent association poorer cognitive functioning at 

baseline (partial r=0.09; p<0.001). While, lower baseline ABI was not associated with overall 

changes in cognitive function test scores, it was associated with higher odds for two-year 

progression to a composite of either mild cognitive impairment or probable dementia (OR=2.60 

per unit lower ABI; 95% confidence interval [1.06,6.37]). Across two years, changes in ABI were 

not associated with changes in cognitive function.

CONCLUSION—In an older cohort of non-demented sedentary individuals with functional 

limitations, lower baseline ABI was independently correlated with cognitive function and 

associated with greater 2-year risk for progression to mild cognitive impairment or probable 

dementia.
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INTRODUCTION

In older adults, lower ankle-brachial index (ABI), a marker of peripheral artery disease, is 

correlated with poorer cognitive function.1,2 Most,3 but not all,4,5 longitudinal studies have 

found it to be associated with future cognitive decline and the development of dementia. 

Because low ABI is a general indicator of systemic atherosclerosis,5 these associations are 

thought to derive from the shared pathways and risk factors linking peripheral vascular 

disease with cerebrovascular disease6 and may be strongest among the oldest old due to 

longer-term exposures to vascular disease.7

Changes in ABI over time in most seniors are gradual, with more rapid declines reflecting 

the progression of lower extremity artery disease and greater risk factor burden for systemic 

vascular disease.8 Declines in ABI, therefore, should be associated with declining cognitive 

function, particularly in older adults who have many of the shared risk factors for vascular 

disease and cognitive impairment. If so, it may signal that approaches towards slowing or 

preventing declines in ABI may be promising strategies for preserving cognitive function.

This paper describes results for three specific aims. First, within a randomized trial of a 

physical activity intervention in individuals with compromised physical function who were 

aged 70–89 years at enrollment, we report cross-sectional associations between ABI and 

cognitive function, seeking to confirm that associations seen in other cohorts exist among 

this ambulatory, though functionally limited and sedentary, cohort of older adults. Second, 

we describe the extent to which baseline ABI was associated with changes in cognitive 
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function and the incidence of mild cognitive impairment and probable dementia over two 

years. Finally, we examine whether changes in ABI were associated with changes in 

cognitive function.

METHODS

The Lifestyle Interventions and Independence for Elders (LIFE) study was an eight-center 

randomized controlled trial comparing a physical activity intervention with a successful 

aging health education intervention featuring a series of didactic presentations and related 

activities.9,10 Inclusion criteria were used to identify a subset of the older population that is 

non-disabled, at risk for mobility loss, and may benefit from an intervention to prevent 

disability. Participants were community-dwelling (those currently living in nursing facilities 

were not eligible for participation), aged 70–89 years old, and met the following inclusion 

criteria: functional impairment as demonstrated by summary score <10 on the short physical 

performance battery (SPPB),11,12 a sedentary lifestyle (spending less than 20 minutes per 

week in regular physical activity), ability to walk 400 meters within 15 minutes without 

sitting or help from another person or the use of a walker, and scores on the Modified 

MiniMental State Exam (3MSE) test of global cognitive function13 exceeding cutpoints 

based on education, language, and race/ethnicity chosen to rule out dementia.

The physical activity intervention focused on walking, strength, flexibility, and balance 

training through two center-based visits per week and home-based physical activity 3–4 

times per week. Center-based sessions were individualized and progressed towards a goal of 

30 minutes of walking at moderate intensity, 10 minutes of primarily lower extremity 

strength training by means of ankle weights, 10 minutes of balance training, and large 

muscle group flexibility exercises. The successful aging control group attended weekly 

workshops of health education during the first 26 weeks of the intervention and then 

monthly sessions thereafter (semi-monthly attendance was optional). The study protocol was 

approved by the institutional review boards at all participating sites.

Ankle brachial index

The ABI was measured after the participant rested supine for five minutes, using a hand-

held Doppler probe to obtain SBP at the right brachial artery, right posterior tibial artery, left 

posterior tibial artery, and left brachial artery in the order listed.14,15 Measurements were 

then repeated in reverse order. If absolute differences between replicated measures exceeded 

50 mmHg, the blood pressure measurements recorded from that site were excluded from 

analyses. The ABI was calculated for each leg by averaging the two posterior tibial artery 

pressures and dividing them by the average of the four brachial artery pressures. However, 

when one brachial artery pressure was higher than the alternate brachial artery pressure in 

both measurement sets, and the difference in the right and left brachial artery pressures 

differed by at least 10 mmHg in both measurement sets, subclavian stenosis was possible 

and the average brachial artery pressures from the arm with highest pressure were included 

in the analyses.16
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Interviewer-based cognitive testing

The LIFE study included three interviewer-administered cognitive tests that were completed 

at baseline and 24 months.17 The 3MSE measures global cognitive functioning, with higher 

scores (range 0 to 100) reflecting better performance. Items include temporal and spatial 

orientation, immediate and delayed recall, executive function, naming, verbal fluency, 

abstract reasoning, praxis, writing, and visuo-constructional abilities. The Digit Symbol 

Coding (DSC) test measures attention and perceptual speed: participants were given a series 

of numbered symbols and asked to draw the appropriate symbols below a list of random 

numbers.18 The score is the number of correct matches in 2 minutes. The Hopkins Verbal 

Learning Test (HVLT) measures episodic memory.19 Participants listened to a list of 12 

words and were asked to recall as many as possible. The task was repeated twice, for a total 

of three trials (immediate recall). Approximately 20 minutes later the participant was asked 

to recall as many words as possible (delayed recall).

Computer-based cognitive testing

The LIFE computer-based cognitive testing battery, which assessed memory and executive 

functioning, was administered at baseline and post-randomization (at either 18 or 30 months, 

depending on randomization timeframe).20 The n-back test measures working memory:22 

participants are presented with letters at a 2-second rate on a computer screen and are asked 

to indicate whether the presented letter is the same as the nth back letter, with n equal to 1 

and 2. The Eriksen flanker task measures selective attention and response inhibition:22 

participants are presented with an arrow facing either right or left and are asked to press a 

key to indicate its direction. The target displays are neutral (no flankers), congruent (flanker 

arrows point in the same direction as the target arrow), or incongruent (the flanker arrows 

point in the opposite direction). Shorter reaction times under the congruent condition and the 

incongruent condition (which includes response inhibition) reflect better performance. The 

Task Switching test measures attentional flexibility:23,24 participants are asked to quickly 

alternate between performing two different tasks, which requires executive function to 

reconfigure the cognitive system each time the task demands shift. They are shown single 

digit numbers and asked to determine if they are odd or even. This is alternated with 

presentation of single letters, for which participants indicate whether the letter was a 

consonant or vowel. Shorter reaction times under the no-switch condition and switch 

condition (which includes switch costs, a measure of executive function) reflect better 

performance.

Adjudication of mild cognitive impairment and probable dementia

A composite of mild cognitive impairment or probable dementia was an exploratory 

outcome of the LIFE trial.17 Consensus-based adjudication by experts in the diagnosis of 

cognitive impairment was used to classify participants at baseline and 24 months as having 

no impairment, mild cognitive impairment, or probable dementia using standardized 

protocols based on modified 2011 NIA-Alzheimer's Association clinical consensus 

criteria.25,26
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Cohort characteristics

Demographic data and smoking and diabetes status were collected by self-report. 

Hypertension was based on self-report or measurement. The SPPB includes timed measures 

of standing balance, walking speed, and repeated chair stands. A summary score (range 0–

12) orders individuals from lowest to highest performance.

Statistical analyses

Cross-sectional associations between baseline ABI and cognitive function scores were 

assessed with analyses of variance, analyses of covariance, and regression, and those 

between baseline ABI and subsequent changes in cognitive function with partial correlation 

coefficients. Initially, quadratic regression was used to introduce curvature in relationships, 

however, because none of the second degree terms reached p<0.05, linear models were used 

for inference. Associations with incident mild cognitive impairment or probable dementia 

were assessed with logistic regression and those between changes in ABI and changes in 

cognitive function with partial correlation coefficients. The consistency of relationships 

among subgroups was examined using tests of interactions. We standardized the individual 

test scores by dividing their difference from the cohort-wide baseline mean by the cohort-

wide baseline standard deviation, ordering them so that positive scores reflected better 

performance. We also developed a composite measure of cognitive function by averaging 

the scores of each function and renormalizing this average to have a baseline standard 

deviation of one, computing this from baseline scores and separately from follow-up scores.

RESULTS

Of 1,635 LIFE participants, the 1,602 (98%) for whom baseline ABI measures could be 

obtained are included in our analysis. Table 1 summarizes the distribution of the cohort at 

baseline. At this time, only 4 participants reported having stayed in a nursing home in the 

past six months (but were not current residents); 115 (7.2%) reported being hospitalized 

during the past 6 months. The average (SD) age, SPPB score, and 400 meter walk times of 

participants were 78.8 (5.2), 7.4 (1.6), and 8.46 (1.89) minutes. Overall, 211 (13.2%) 

participants had low (<0.90) ABI and 73 (4.6%) had high (>1.30) ABI. Low ABI was more 

prevalent among older participants, racial/ethnic minorities, and current smokers, and among 

those with lower education, diabetes, or hypertension. The overall mean (SD) of ABI was 

1.06 (0.20).

Table 2 summarizes the baseline cross-sectional associations between ABI and cognitive 

function test scores. Listed are mean test scores, after covariate-adjustment for the risk 

factors in Table 1. Lower ABI was associated with poorer performance on all cognitive 

functions except the n-back test of working memory.

To portray general associations, we plotted the composite measure of cognitive function 

formed from the separate test scores (after covariate adjustment for the risk factors in Table 

1) against ABI (partial r=0.09; p<0.001), overlaying a cubic spline regression curve on the 

scatterplot (Figure 1).
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ABI had a slightly curved association with this composite measure, with lower ABI 

associated with poorer composite cognitive function and little association across normal and 

higher ABI: however, the overall curvature was not significant based on quadratic regression 

(p=0.33). While this independent relationship as modest, the statistical evidence for it was 

stronger than for several other traditional risk factors for cognitive deficits, such as diabetes 

(p=0.04), smoking (p=0.07), and hypertension (p=0.25).

We examined whether the relationship between ABI and the composite measure of cognitive 

function varied among the risk factor subgroups listed in Table 1, using tests of interaction. 

Only for education was there some evidence for differences (p=0.02), with a steeper slope, 

indicating a stronger association, among individuals with high school or less education 

(fitted slope=0.85; standard error=0.21) compared with those with more education (fitted 

slope=0.26; standard error=0.15).

Table 3 provides results for associations between baseline ABI, as a continuous measure, 

with changes in standardized measures (i.e. changes in units of standard deviations) of 

cognitive function after adjustment for the risk factors in Table 1 and intervention 

assignment. Over the two years of follow-up, mean cognitive function scores changes were 

within ± 0.14 SDs for all cognitive function tests. After adjustment for the risk factors in 

Table 1, baseline ABI was not associated with two year changes in cognitive function.

At 24 months, 55 (3.4%) participants were classified has having probable dementia. Of the 

1,459 participants for whom mild cognitive impairment could be ruled out at baseline, 128 

(8.8%) were newly classified with mild cognitive impairment at 24 months. Table 4 

provides results from logistic regression to assess associations between baseline ABI and 

progression to the cognitive outcomes. One unit lower ABI at baseline was associated with 

an increased odds for worsening of cognitive function (either progressing from normal 

cognition to mild cognitive impairment or from normal cognition or mild cognitive 

impairment to probable dementia) after covariate adjustment for the risk factors in Table 1 

and intervention assignment (OR=2.60; 95% confidence interval [1.06,6.37]). There were 

non-significant trends for relationships with transitioning from normal to mild cognitive 

impairment (OR=2.56 [0.89,7.35] and from either normal and mild cognitive function to 

probable dementia (OR=2.60 [1.06;6.37]). Compared to other participants, those with 

ABI<0.90 were at increased risk for conversion to mild cognitive impairment (OR=1.72 

[1.05,2.82]; p=0.032) but not for progression to probable dementia (OR=0.94 [0.42,2.10)l 

p=0.889).

Assignment to the physical activity intervention was associated with a small but statistically 

significant relative improvement in ABI measures at 24 months, with a mean (SE) increase 

among participants assigned to physical activity intervention of 0.011 (0.006) and a mean 

decrease among participants assigned to successful aging intervention of −0.008 (0.006) 

units (p=0.036). At follow-up, the prevalence of low ABI was 12.5% in the physical activity 

intervention participants and 14.4% in the successful aging intervention participants (p=0.84 

with covariate adjustment for baseline ABI). Changes in ABI over two years were not 

associated with changes in any measure of cognitive function, both overall and separately 

within each intervention group.
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Fifteen participants reported having procedures performed “to open up the arteries in either 

of your legs, such as angioplasty, PTA stent, or lower extremity bypass” sometime during 

follow-up, 12 of which had ABI<0.90 at baseline. Nine of these occurred among participants 

assigned to the control group and 6 to participants assigned to the physical activity 

intervention (p=0.43). Omitting these individuals from the analyses did not alter the 

associations between intervention assignment and changes in ABI (p-value remained 

p=0.036) or between changes in ABI and changes in cognitive function scores (all p>0.05).

DISCUSSION

We draw three principal conclusions from this analysis of data from the LIFE study. First, 

low ABI at baseline was associated with poorer cognitive function in the sedentary and 

functionally limited LIFE cohort, even after extensive covariate adjustment. Second, over 

two years of follow-up, baseline ABI was not associated with changes in cognitive function 

scores. However, lower baseline ABI was associated with increased odds for the outcome of 

mild cognitive impairment or probable dementia. Third, the LIFE physical activity 

intervention relative to health education was associated with a small relative increase in ABI 

over two years, but changes in ABI were not associated with changes in cognitive function.

Cross-sectional associations between ABI and cognitive function

The past two decades have established that low ABI is correlated with poorer cognitive 

function across many cohorts and settings.2 These associations are evident across many 

different domains of cognitive function: we found the strongest associations with general 

measures (e.g. the 3MSE measure of global cognitive function and the composite we 

formed). However, associations in the LIFE cohort, while statistically significant, were 

relatively modest, but stronger than for other traditional risk factors for cognitive deficits 

(i.e. diabetes, smoking, hypertension). LIFE participants had many other conditions and risk 

factors that may have separately affected these associations and weakened their magnitude, 

including high rates of diabetes, hypertension, and sedentary lifestyles27 and high rates of 

hospitalizations during follow-up, and eligibility criteria may have truncated the distribution 

of lower ABIs.10 Our finding of a fairly linear relationship across the ABI range of the LIFE 

cohort is consistent with others who have described monotonic relationships.28,29

Artery disease as a risk factor for cognitive decline

There have been several reports that low ABI is associated with greater rates of cognitive 

decline, although these changes were observed over the course of 7 to 10 years.30,31 Two 

years is a relatively short time period to observe mean changes in cognitive function, even in 

a cohort at greater risk for cognitive decline due to older age and sedentary lifestyle. It is 

possible that learning effects and differential retention may have contributed to the relatively 

small changes observed in the cohort. It is also possible that due to participant’s advanced 

age, comorbidities, and compromised physical functioning at baseline, the LIFE cohort may 

not have been capable of increasing their physical activity to the level required to produce 

detectable changes in cognitive functioning.
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Despite these potential constraints, baseline ABI as a continuous measure was significantly 

associated with the development of mild cognitive impairment or probable dementia 

(p=0.037). Our results are consistent with those of several prior studies. Newman, et al., in a 

cohort of 3,602 with mean age 74 years found, over an average of 5.4 years, that ABI <0.90 

was associated with a hazard ratio of 2.4 [95% confidence ratio 1.4,4.0] for dementia.32. 

Bruce, et al., in a cohort aged 70 years or greater with diabetes, found that ABI ≤0.90 was 

associated with a 2.03 [1.61,6.26] greater odds of centrally adjudicated composite cognitive 

impairment and a 4.54 [1.39,14.78] greater odds of dementia over an average of 7.6 years.33 

Laurin, et al., in 2,588 participants, aged 71–93 years, of the Honolulu-Asia Aging Study, 

found that over an average of 5.1 years of follow-up, ABI <0.90 compared with ABI 

between 0.90 and 1.20 was associated with a hazard ratio of 1.41[1.27,2.52] for centrally 

adjudicated dementia.28 However, van Oijen, et al., in a population-based study of 6,647 

individuals with mean age 69 years found, over an average of 9.0 years, that low ABI was 

not associated with incident centrally adjudicated dementia: hazard ratio=1.03 [0.85,1.25].3

Peripheral artery disease marks individuals with greater levels of cerebrovascular disease, 

brain atrophy, and b-amyloid deposition.34–37 Within the LIFE cohort, comprised of older 

individuals with many risk factors that may accelerate these conditions, two years was 

sufficient time to observe the link between low ABI and the development of mild cognitive 

impairment or probable dementia.

Longitudinal association between markers of arterial disease and cognitive function

The LIFE physical activity intervention yielded a small but statistically significant relative 

increase in mean ABI compared with the successful aging intervention. While this did not 

translate to a benefit on the prevalence of ABI <0.90, the traditional cutpoint used to define 

peripheral artery disease, it is encouraging that the progression towards peripheral arterial 

disease may have been slowed. We saw little evidence that the changes in ABI over two 

years were associated with changes in cognitive function. Underlying associations may be 

modest and undetectable over two years. It may also be possible that the time-frames 

through which changes in arterial disease materially affect changes in cognition may not 

overlap.

Limitations

While the LIFE Study provided a large, well-characterized cohort, its participants were 

volunteers in a clinical trial who were selected to have deficits in physical function and 

reduced physical activity level; thus our findings may not generalize to other cohorts. As 

noted above, it is also plausible that the LIFE cohort was not capable of performing 

sufficient doses of physical activity to produce detectable changes in the LIFE cognition 

battery. Indeed, the dose-response association between physical activity and cognitive 

functioning may not be well understood.38,39 Two years may have been too short of a 

follow-up time for detectable longitudinal associations to emerge.
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CONCLUSION

In an older cohort of sedentary individuals with compromised physical function, ABI had 

statistically significant linear relationships with cognitive function, even after covariate 

adjustment. Furthermore, low baseline ABI predicted of cognitive decline and the incidence 

of mild cognitive impairment or probable dementia. Longer follow-up beyond two years 

may be necessary to observe any relationship between changes in ABI and changes in 

cognitive function.
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Figure 1. 
Scatterplot of Composite Cognitive Function Scores at Baseline by ABI with Adjustment for 

Risk Factors in Table 1. Included Is a Cubic Spline Regression Curve.
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Table 1

Baseline Characteristics of the LIFE Study Population According to Categories of Baseline Ankle Brachial 

Index Measures

Baseline
Characteristic (N)

ABI: Mean (SD)

ABI Groups

p-value*
<0.90
N=211

0.90–1.30
N=1318

>1.30
N=73

Age group

  70–79 97 (10.6) 782 (85.1) 40 (10.6) 0.002

  80–89 113 (16.6) 536 (78.6) 33 (16.6)

Gender

  Female 143 (13.3) 911 (84.6) 23 (2.1) <0.001

  Male 67 (12.8) 407 (77.7) 50 (9.5)

Education group

  HS or less 88 (15.3) 469 (81.4) 19 (3.3) 0.04

  Post HS 121 (11.8) 846 (82.9) 54 (5.3)

SBPP group

  < 8 96 (13.4) 580 (81.4) 37 (5.2) 0.50

  8–9 114 (12.8) 738 (83.1) 36 (4.0)

Diabetes

  No 143 (12.0) 1002 (84.1) 47 (3.9) 0.006

  Yes 67 (16.4) 316 (77.3) 26 (6.4)

Hypertension

  No 30 (7.0) 349 (87.2) 21 (5.2) <0.001

  Yes 180 (15.0) 969 (80.7) 52 (4.3)

Race/ethnicity

  African-American 49 (17.2) 232 (81.4) 4 (1.4)

  Caucasian 144 (11.9) 1002 (82.7) 65 (5.4) 0.008

  Other 16 (16.0) 80 (80.0) 4 (4.0)

Smoking

  Never 89 (10.9) 692 (84.6) 37 (4.5)

  Former 94 (13.3) 580 (81.8) 35 (4.9) <0.001 †

  Current 22 (45.8) 25 (52.1) 1 (2.1)

  Not reported 5 (19.2) 21 (80.8) 0 (0.0)

*
Chi-squared tests

†
Excluding not reported category
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Table 2

Mean Scores from Cognitive Function Tests by ABI Group at Baseline, With Covariate Adjustment for All 

Factors in Table 1: The LIFE Study

Covariate adjustment for risk factors in Table 1

Cognitive
Function†

ABI

ABI Group: Adjusted Mean (SE)

p-value*
<0.90
N=210

0.90–1.30
N=1318

>1.30
N=73

3MSE 90.8 (0.3) 91.7 (0.1) 92.7 (0.6) <0.0001

DSC 44.2 (0.8) 46.5 (0.3) 47.4 (1.4) 0.01

HVLT

  Immediate 22.98 (0.35) 23.27 (0.14) 23.69 (0.59) 0.03

  Delayed 7.37 (0.19) 7.75 (0.08) 8.10 (0.32) <0.001

N-Back

  1-back 0.81 (0.01) 0.81 (0.01) 0.83 (0.02) 0.27

  2-back 0.51 (0.02) 0.50 (0.01) 0.53 (0.03) 0.37

Flanker

  Congruent 656 (13) 655 (5) 614 (22) 0.01

  Incongruent 724 (16) 731 (6) 684 (27) 0.05

Task Switch

  No Switch 1499 (54) 1453 (21) 1387 (85) 0.002

  Switch 2497 (79) 2409 (30) 2299 (124) <0.001

Composite −0.087 (0.065) 0.004 (0.253) 0.179 (0.108) <0.001

*
For no cognitive function test was there a significant (p<0.05) quadratic relationship, which supports the use of linear models for the following 

analyses. P-values are based on analyses of covariance assessing linear relationships between ABI and cognitive function test scores.

†
3MSE (Modified MiniMental State Exam); DSC (Digit Symbol Coding); HVLT (Hopkins Verbal Learning Test)
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Table 3

Changes in Cognitive Function Scores over Time and Partial Correlations with Baseline ABI Adjusting For 

Covariates in Table 1 and Intervention Assignment: The LIFE Study

Cognitive
Function*

Change Over Time in
SD Units

Mean (SD)

Partial Correlation
(p-value) With Baseline

ABI

3MSE −0.01 (1.06) 0.01
(p=0.78)

DSC −0.04 (0.61) 0.03
(p=0.22)

HVLT Composite −0.14 (0.83) −0.01
(p=0.59)

N-Back Composite 0.01 (0.94) 0.01
(p=0.62)

Flanker Composite 0.01 (0.75) 0.00
(p=0.91)

Task Switch Composite −0.10 (0.74) 0.03
(p=0.31)

Executive Function Composite −0.05 (0.77) 0.05
(p=0.08)

Global Composite −0.09 (0.67) 0.00
(P=0.90)

*
3MSE (Modified MiniMental State Exam); DSC (Digit Symbol Coding); HVLT (Hopkins Verbal Learning Test)
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Table 4

Odds Ratios Associated With 1 Unit Lower ABI for 1) Progression from Normal Cognition to Mild Cognitive 

Impairment, 2) Progression from Normal Cognition or Mild Cognitive Impairment to Dementia, or 3) 

Progression from Normal Cognitive Function to Mild Cognitive Impairment or Dementia or Progression from 

Mild Cognitive Impairment to Dementia: Odds Ratios, 95% Confidence Intervention, and P-Value After 

Covariate Adjustment for All Factors in Table 1.

Conversion to From
Normal Cognition to Mild

Cognitive Impairment*

Conversion From Normal
Cognition or Mild Cognitive

Impairment to Dementia

Conversion From Normal
Cognition to Mild Cognitive

Impairment or from Normal or
Mild Cognitive Impairment to

Dementia

OR=2.56
[0.89,7.35]

P=0.080

OR=2.99
[0.65,13.70]

P=0.157

OR=2.60
[1.06,6.37]

P=0.036

Cases at follow-up: Mild cognitive impairment N=128 (8.8%)*; Probable dementia N=55 (3.4%)

*
MCI could not be ruled out for N=137 at baseline who are not included in this analysis
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