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ABSTRACT

Introduction and objectives: The ankle-brachial index (ABI) is an indicator of peripheral artery disease
(PAD). The aim of this study was to assess the association between PAD, measured with the ABI, and
cognitive function in persons with overweight or obesity and metabolic syndrome.
Methods: Cross-sectional study conducted with baseline data from the PREDIMED-Plus study, which
included 4898 participants (after exclusion of those without ABI measurements) aged between 55 and
75 years, and with overweight or obesity and metabolic syndrome. At the baseline assessment, we
measured the ABI with a standardized protocol and assessed the presence of other cardiovascular risk
factors (eg, diabetes, dyslipidemia, hypertension). Cognitive function was evaluated using several tests
validated for the Spanish population (mini-mental state examination [MMSE], phonological and
semantic verbal fluency test, WAIS-III working memory index [WMI], parts A and B of the trail making
test (TMT), and clock drawing test). Generalized linear models were used to assess the association
between the ABI and cognitive function.
Results: Among the participants, 3.4% had PAD defined as ABI < 0.9, and 3.3% had arterial calcification
defined as ABI > 1.4. PAD was associated with age, systolic blood pressure and obesity indicators, while
arterial calcification was also associated with obesity and diabetes. No significant associations were
observed between cognitive function and ABI or PAD.
Conclusions: In our sample, the presence of PAD increased with age, blood pressure, and obesity. No
significant association was observed between ABI, PAD, or cognitive function.

© 2020 Sociedad Espafiola de Cardiologia. Published by Elsevier Espaiia, S.L.U. All rights reserved.

Asociacion entre indice tobillo-brazo y rendimiento cognitivo en participantes del
estudio PREDIMED-Plus: estudio transversal

RESUMEN

Introduccion y objetivos: El indice tobillo-brazo (ITB) es un indicador de enfermedad arterial periférica
(EAP). El objetivo de este estudio es evaluar la asociacion entre la EAP medida con el ITB y el rendimiento
cognitivo de individuos con sobrepeso u obesidad y sindrome metabdlico.

Meétodos: Estudio transversal realizado con los datos basales del estudio PREDIMED-Plus, en el que se
incluy6 a un total de 4.898 participantes (tras excluir a aquellos sin medicion de ITB) de entre 55 y
75 afios, con sobrepeso u obesidad y sindrome metabolico. En la visita basal se midi6 el ITB segtin un
protocolo estandarizado, asi como otros factores de riesgo cardiovascular (diabetes mellitus, dislipemia e
hipertension arterial, entre otros). Para la evaluacion del rendimiento cognitivo, se aplicaron diferentes
pruebas validadas en poblacion espafiola (Mini-mental Test, test de fluencia verbal semantica y
fonoldgica, test de valoracion de memoria de trabajo, test del trazo y test del reloj). Para evaluar la
asociacion entre el ITB y el rendimiento cognitivo, se utilizaron modelos lineales generalizados.
Resultados: El 3,4% de los participantes tenian EAP, definida por un ITB < 0,9, y un 3,3%, calcificacion
arterial definida por un ITB > 1,4. La EAP se asoci6 con la edad, la presion arterial sistolica y los
indicadores de obesidad, mientras que la calcificacion arterial se asocié también con obesidad y diabetes.
Entre el rendimiento cognitivo y el ITB o la EAP, no se observaron asociaciones significativas.
Conclusiones: En nuestra muestra la EAP aumenta con la edad, la presion arterial y los indicadores de
obesidad. No se observa una asociacion significativa entre el ITB, la EAP y el rendimiento cognitivo.
© 2020 Sociedad Espafiola de Cardiologia. Publicado por Elsevier Espafia, S.L.U. Todos los derechos reservados.

Abbreviations

ABI: ankle-brachial index
PAD: peripheral artery disease
SBP: systolic blood pressure

population have mild cognitive impairment (MCI), but the rates for
men and women older than 85 years are considerably higher, at
22% and 30%.2 Moreover, 10% to 20% of people aged 65 years or
older have signs of early MCL.* MCl is a slow process characterized
by evident signs of cognitive decline for decades and eventual loss
of independence and death.” The greatest challenge is thus to

INTRODUCTION

identify at-risk individuals who could benefit from early preven-
tion and treatment. There is evidence that cerebrovascular disease
is associated with cognitive impairment.® In addition, cardiovas-
cular risk factors such as hypertension, dyslipidemia, and diabetes
mellitus have been linked to both cognitive impairment and

According to the World Health Organization, noncommunic-
able diseases and mental disorders are 2 of the greatest threats to
health and development worldwide.!

Cognitive impairment is a public health problem with
enormous social repercussions in terms of loss of quality of life
and economic burden.? Between 5.2% and 16.3% of the Spanish

atherosclerotic disease.””® Fewer studies have analyzed the link
between atherosclerosis and cognitive impairment and they have
reported conflicting findings.>!'%!!

The ankle-brachial index (IBI), defined as the ratio between
systolic blood pressure (SBP) in the ankle and in the brachial artery,
is a predictor of cardiovascular risk.” The index was originally
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proposed for the noninvasive diagnosis of peripheral arterial
disease (PAD), but it has since been shown to be a practical,
affordable, and well-received alternative for systemic atheroscle-
rosis.'?

A low ABI (<£0.9), a sign of PAD, is predictive of vascular
events.'® In terms of the association between vascular events and
cognitive impairment, many observational studies,!* though not
all,’>'® have reported an association between a low ABI and
progressive cognitive impairment.!'”-!®

Early assessment of cognitive function in patients with a low
ABI might therefore provide useful information on susceptibility to
cognitive impairment and help prevent later health problems that
could affect quality of life.

The aim of this study was to evaluate the cross-sectional
association between an ABI of < 0.9 as an indicator of DAP and
cognitive performance in older overweight or obese adults with
metabolic syndrome from the PREDIMED-Plus trial.

METHODS
Study design

We performed a cross-sectional analysis of baseline data
collected for participants from the PREDIMED-Plus trial with ABI
measurements. The PREDIMED-Plus trial is a multicenter, parallel-
group randomized cardiovascular prevention trial with a 6-year
duration.® Participants were randomized at a ratio of 1:1 to a
multifactorial weight loss intervention based on a low-calorie
Mediterranean diet (adapted to individual needs), physical
activity, and behavioral support or to a control group encouraged
to follow a Mediterranean diet with no calorie restrictions and who
received care as usual.

The trial was registered in the International Standard Random-
ized Controlled Trial Registry (ISRCTN89898870) in 2014. The
protocol was approved by the ethics committees of the participat-
ing hospitals and the trial was conducted in accordance with the
principles of the Declaration of Helsinki. All participants provided
informed consent. This cross-sectional observational study focuses
on baseline data collected during the trial. None of the participants
were randomized.

Participants and selection

Eligible participants were men aged 55 to 75 years and women
aged 60 to 75 years who had no history of cardiovascular disease
but who were overweight or obese (body mass index [BMI], 27-
40 kg/m?) and met at least 3 criteria for metabolic syndrome
according to the standard definition of this condition.’® In total,
6874 participants were recruited for the trial by 23 Spanish centers
between October 2013 and December 2016. Participants without
baseline ABI measurements were excluded from the current study;
most of these (n=1871) were from centers that did not measure
this index. Another 105 patients were excluded because of missing
data on education. The final sample (n = 4898) yielded a statistical
power of more than 80% to detect significant differences of at least
10% in cognitive test performance. The data collected for our
analyses corresponded to the data in the PREDIMED-PLUS database
on August 10, 2017.

Ankle-brachial index

PAD was evaluated using the ABI and defined using a cutoff
value of 0.9. All ABI measurements were made by trained nursing
staff after the individual had been at rest in a supine decubitus

position (45°) for at least 5 minutes in a quiet environment. SBP
was measured at the brachial artery in both arms and at the pedal
and posterior tibial arteries in both ankles using a sphygmoma-
nometer cuff and an 8-MHz vascular Doppler probe (TRISMED,
model DP6000). The index was calculated as the ratio between the
highest pressure for each ankle (numerator) and the highest
pressure for each arm (denominator). The lower of the indices
calculated for 2 two sides of the body was established as the
definitive ABI. Individuals were classified into 4 ABI categories: low
(ABI < 0.9, indicating DAP), high (ABI > 1.4, indicating arterial
calcification [noncompressible artery]),” normal (ABI >0.9 to
< 1.2), and normal with a risk of arterial calcification (ABI > 1.2
to < 1.4).2°

Cognitive tests

Cognitive performance was analyzed using neuropsychological
tests that have proven useful for detecting early cognitive
impairment or monitoring the progression of dementia.?! The
following tests were used:

e The Mini-Mental State Exam, which tests cognitive function and
is used to screen for dementia and monitor its progress.>> The
total possible score ranges from 0 to 30. A score of less than
24 indicates cognitive impairment and has been linked to a
diagnosis of dementia in 79% of cases.?® The test has a specificity
of 80% to 100%.°

The Semantic and Phonemic Verbal Fluency tests, which assess
mental flexibility, processing speed, and language. Individuals
are given 1 minute to repeat as many words as possible from a
given semantic category or starting with a given letter.”! In the
PREDIMED-Plus trial, semantic verbal fluency was measured
using the animals category, while phonemic verbal fluency was
measured using words starting with the letter P.?>* The total
possible score ranges from 0 to 40.2°

The verbal and visual working memory digit span subtest of the
WAIS-II1,%® which evaluates cognitive abilities such as attention,
resistance to distraction, immediate auditory memory, and
working memory.?” In this test, individuals are read a series of
digits and asked to repeat them in order (forward span) and
reverse order (backward span).

The Trail Making Test, which tests visual scanning ability,
graphomotor speed, and executive function and is used to assess
brain dysfunction.”® The test consists of 2 parts. In part A,
individuals are asked to draw a line connecting, in sequential
order, a series of 25 numbers randomly positioned in circles on a
sheet of paper. In Part B, they are asked to alternate, also in
sequential order, between numbers (1-12) and letters (A-I). The
score is determined by the time it takes the individual to
complete each task (maximum 300 seconds).

The clock-drawing test, which is used to assess cognitive
function and is an indicator of dementia (Alzheimer disease in
particular).?® The test consists of drawing the hours 1 to 12 in a
circle resembling a clock and then drawing the hands of the clock
to indicate a given time.

Covariates

A general questionnaire was used to obtain information on
sociodemographic variables, including smoking, the presence of
clinical diseases such as diabetes mellitus, use of medication, and
family history of disease. Anthropometric variables were obtained
by trained staff (nurses and dieticians-nutritionists) in accordance
with the PREDIMED-Plus protocol. Weight was measured using
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high-precision electronic calibrated weighing scales, and height
using a wall-mounted stadiometer. BMI was calculated as weight
in kilograms divided by height in meters squared. Waist
circumference was measured halfway between the last rib and
the iliac crest using an anthropometric measuring tape. All
anthropometric variables were obtained in duplicate.

Blood pressure was measured in triplicate (with readings taken
5 minutes apart while the individual was seated) using a validated
semiautomatic oscillometer (GE V100 vital signs monitor).
Individuals were considered to be hypertensive when the mean
of the 3 SBP measurements was higher than 135 mmHg, when
their diastolic blood pressure was higher than 85 mmHg, or when
they were on antihypertensive drugs.

Blood samples were collected after a fasting period of at least
8 hours. Biochemical parameters (fasting plasma glucose levels,
total cholesterol, low-density lipoprotein cholesterol, high-density
lipoprotein cholesterol, and triglycerides) were measured in local
laboratories using standard methods. Individuals were considered
to be diabetic when they had a confirmed diagnosis by standard
methods or when they reported being on medication to treat high
plasma glucose levels.

Statistical analysis
Quantitative variables are expressed as mean + SD and qualita-

tive variables as numbers and percentages. Between-group differ-
ences were analyzed using the t test and analysis of variance for

Table 1

quantitative variables and the chi-square test for qualitative
variables. Generalized linear models were used to evaluate associa-
tions between cognitive performance on the different neuropsycho-
logical tests and ABI as both a continuous variable and a categorical
variable with 4 levels (< 0.9, > 0.9 to < 1.2 [reference category], > 1.2
to <14, and >1.4). An initial model was adjusted for socio-
demographic variables (age, sex, years of education), while a second
model was adjusted for major cardiovascular risk factors (diabetes,
waist circumference, and PAD). Generalized linear models are used to
calculate effect size (qp®), which provides an estimate of the
percentage of variance explained by the variables in each analysis.
The analyses were repeated with 2 of the ABI categories (< 0.9 and
> 0.9 to 1.4, the reference category) and exclusion of the high ABI
category (> 1.4). A sensitivity analysis stratified by sex and age
(< 70 vs > 70 years) was performed for all models.

Differences with a P level of less than .05 were considered
significant. Statistical analyses were performed in SPSS v23.

RESULTS

Of the 4898 people included in this cross-sectional study,
166 had an ABI of < 0.9 (PAD), 1266 had an ABI of > 1.2 to < 1.4
(risk of calcification), and 159 had an ABI of > 1.4 (arterial
calcification).

The baseline characteristics of the individuals, shown by ABI
category, are summarized in table 1. Individuals with an ABI of
< 0.9 were older, more likely to be female, and had a higher SBP

Baseline characteristics of participants in PREDIMED-Plus trial according to ABI category

ABI category

Characteristics (n=4898) Low, ABI <0.9 Normal, ABI > 0.9 to Normal-high, ABI >1.2 to High, ABI > 1.4 P*
(n=166) < 1.2 (n=3466) <14 (n=1107) (n=159)
Age, y 65.3+ 4.8 65.0+£5.0 64.6+5.0 64.5+5.0 .046
Female sex 87 (52.4) 1.774 (51.2) 433 (39.1) 54 (34.2) .001
Education, y 11.2+53 11.4+54 11.6+5.6 11.0+5.6 .350
Smoking history (n=4878) 135
Smoker 29 (17.6) 455 (13.2) 142 (12.9) 18 (11.5)
Former smoker 71 (43.2) 1.462 (42.3) 513 (46.5) 69 (43.9)
Never smoker 65 (39.4) 1.536 (44.5) 448 (40.6) 70 (44.6)
Systolic blood pressure, mmHg 143.14+19.8 137.7+17.1 136.2+17.0 1374+173 .001
Diastolic blood pressure, mmHg 80.5+10.7 80.5+9.9 80.1+10.3 81.2+10.7 .564
Hypertension 149 (89.8) 3.180 (91.7) 1.000 (90.8) 143 (89.9) 385
Baseline glucose, mg/dL 114.7+£37.6 112.3+29.2 112.6+28.0 116.5+29.3 170
HbA1c, % 6.1+1.0 6.1+0.9 6.1+0.9 6.1+0.8 .587
Diabetes mellitus 39 (23.5) 832 (24.0) 285 (25.7) 50 (31.4) 135
HDL-C, mg/dL 45.8+11.9 47.5+11.7 469+11.4 473+11.0 130
Triglycerides, mg/dL 157.6+84.9 151.4+79.1 153.7+81.2 147.9 £66.0 .697
Body mass index, kg/m? 333+£35 325434 32.6+£3.5 33.1+£36 .001
Waist circumference, cm 108.9+9.6 107.5+9.6 108.5+9.8 109.6 £9.5 .001
MMSE (n=4558) 28.23+1.97 28.18+1.98 28.30+1.82 28.194+2.00 405
Phonemic verbal fluency (n=4854) 12.3+5.1 12.1+45 12.1+45 12.9+49 .208
Semantic verbal fluency (n=4854) 16.6 +4.8 16.1+4.9 16.0+4.7 16.5+5.3 449
Working memory (n=3351) 13.8+4.0 13.6+4.1 14.0+4.1 13.4+42 .075
Trail Making Test (n=4683) 182.3+£84.0 187.5+97.2 177.8£90.2 177.8 £95.6 .025
Clock drawing test (n=4554) 58+13 6.0+1.3 59+1.2 58+15 714

ABI, ankle-brachial index; HbA., glycated hemoglobin; HDL-C, high-density lipoprotein cholesterol; MMSE, Mini-Mental State Examination.

Values are expressed as No. (%) mean & standard deviation.

" P values obtained by analysis of variance for quantitative variables and the chi-square test for qualitative variables.
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Table 2

Association between ABI categories and cognitive performance on different neuropsychological tests

Phonemic verbal fluency Semantic verbal fluency Working memory Trail Making Test Clock-drawing test

MMSE

"'Ip2

'ﬂpz

’f]p2

'flp2

'ﬂpz

T]pz

ABI

-0.092 <0.001 351
0 (ref)
-0.008
-0.069

.300

-7.012 <0.001
0 (ref)

<0.001 951 0.257 <0.001 437 0.621 0.001 .083 0.280 <0.001 412

0.009

ABI <0.9

0 (ref)
0.216

0 (ref)
-0.339
0.267

0 (ref)
-0.165

0.800

0 (ref)
0.057

ABI >09to <1.2

.853

<0.001
<0.001

364
494

<0.001
<0.001

-2.662
-4.684

158
416

0.001

.030

0.001

251

<0.001
0.001

384
913

<0.001
<0.001

ABl >1.2to <14
ABI >1.4

495

-0.280 <0.001

466

<0.001

.018

0.017

ABI, ankle-brachial index; MMSE, mini-mental state examination; ref, reference category.

Generalized linear model adjusted for age, sex, and years of education.

indicates the change in cognitive performance on each neuropsychological test for each ABI category (with normal ABI as the reference category). m,2 indicates effect size.
Np
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and BMI. Those with an ABI of > 1.4 were more likely to be diabetic.
The only significant difference observed between the groups
for cognitive performance was for the Trail Making Test, with
individuals with a normal ABI scoring higher.

Associations between ABI categories (with normal ABI [> 0.9 to
< 1.2] as the reference category) and cognitive performance on
the different neuropyschological tests are shown in table 2. In the
models adjusted for age, sex, and level of educational, individuals
with PAD (ABI < 0.9) did not score differently on any of the tests.
Differences were observed for semantic verbal fluency (3 = 0.339,
P=.030) between individuals with a normal ABI (> 0.9 to < 1.2)
and those with a normal ABI but risk of calcification (> 1.2 to < 1.4)
and for phonemic verbal fluency (3 =.800, P=.018) between
individuals with a normal ABI and those with an ABI of > 1.4
(arterial calcification). The models containing just 2 ABI categories
(< 0.9 indicating PAD and the reference category > 0.9 to < 1.4)
showed no significant differences in cognitive performance
(table 1 of the supplementary data). The differences were also
nonsignificant for the models featuring ABI as a continuous
variable (data not shown).

The results after adjustment of the models for the cardiovascu-
lar risk factors SBP, waist circumference, and diabetes are shown in
table 3. The findings were similar, with significant associations
observed in the ABI categories >1.2 to <14 and >14. On
analyzing the combined categories of normal and normal-high
ABI (with exclusion of individuals with high ABI), we observed no
differences in cognitive performance compared with individuals
with a low ABI (table 2 of the supplementary data).

Similar results were observed in the sensitivity analyses with
stratification by sex and age (> 70 vs < 70 years), as no associations
were detected between PAD and cognitive performance in any of
the subgroups (data not shown).

DISCUSSION

In this cross-sectional study of a large sample of older
overweight or obese adults with metabolic syndrome from the
PREDIMED-Plus trial, a low ABI as an indicator of PAD was not
associated with cognitive performance on the different neuropsy-
chological tests performed. While we did observe a number of
significant associations for individuals with a high ABI (arterial
calcification), there was no evidence of any clinically relevant
trends, and therefore our findings might be the result of chance.

The association between PAD assessed by ABI and cognitive
function remains a topic of debate, with the literature showing
contradictory results. Several studies have reported an association
between a low ABI and cognitive performance. In a study of
individuals aged 70 to 89 years with impaired physical mobility,
Espeland et al.!” reported a significant association between a low
ABI and cognitive performance assessed using an extensive series
of tests; they also found that a low ABI predicted MCI at 2-years of
follow-up. They did not, however, find any association between
changes in ABI and cognitive performance during this period,
probably because a longer follow-up would be needed to detect
changes in cognitive function. Similar findings were reported by
Johnson et al.,'® who detected an association between the ABI and
cognitive performance (evaluated using similar tests to us) at
baseline but not between changes in the ABI and better or worse
cognitive function at 5 and 12 years. In that study, the follow-up
period was long, but the sample was smaller (n =717). In another
study of 918 individuals analyzed in 2 waves (mean ages, 73 and
87 years), Laukka et al., *° observed a significant association
between a high ABI and better cognitive performance, but not
between DAP indicators and worse cognitive function. Wang et al.
also observed an association between a low ABI and cognitive



Table 3

Association between ABI categories, cardiovascular risk factors, and cognitive performance assessed by different neuropsychological tests

Clock-drawing test

Trail Making Test

Working memory

Phonemic verbal fluency Semantic verbal fluency

MMSE

Tlpz

T]pz

T]pz

”'Ipz

’T]pz

ABI

-0.093 <0.001 344
0 (ref)
-0.006
-0.069

-0.001
0.001

-0.741 <0.001 .280
0 (ref)

-3.311

-6.507

-0.098

0.442

929 0.293 <0.001 .380 0.645 0.001 .075 0.333 <0.001 336
0 (ref) 0 (ref)

<0.001

0.013

ABI<0.9

0 (ref)
0.191

-0.090
-0.001
-0.011
-0.060

0 (ref)
0.061

ABI>09 to < 1.2

.888
498
617
473
174

<0.001
<0.001
<0.001
<0.001
<0.001

277
373
.184
.001

<0.001
<0.001
<0.001
<0.002

0.005

232
.810

749

<0.001
<0.001
<0.001

0.001

.017
261
399
307

0.001

-0.385
0.438

201
.013
424

<0.001
0.001

-0.191
0.899

352
.833
532
274

<0.001
<0.001
<0.001
<0.001
0.004

ABl >1.2to <14
ABI >1.4

<0.001
<0.001
<0.001
0.004

0.032

SBP, mmHg

-0.003
0.008

<0.001
<0.001
0.004

-0.003
-0.005
-0.620

-0.001
-0.003
-0.255

124
371

.0494
<.001

Waist circumference, cm
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-0.057

<.001

13.246

<.001 <0.001

-0.631

<.001

Diabetes (yes)

ABI, ankle-brachial index; MMSE, mini-mental state examination; ref, reference category; SBP, systolic blood pressure.

Generalized linear model adjusted for age, sex, and years of education. 3 indicates change in cognitive performance on each of the neuropsychological tests for each ABI category (with normal ABI as the reference category) and the

corresponding changes associated with an increase of 1 mmHg for SBP and 1cm for waist circumference and presence vs absence of diabetes. n,? indicates effect size.

performance that was independent of other cardiovascular risk
factors. The association was stronger in nonhypertensive and
diabetic patients.

As hypothesized by other authors,! arterial stiffness may be
predictive of cognitive impairment, but it has not yet been
determined whether the association is a cause-effect association or
simply the result of confounders such as age, hypertension, and
diabetes, each associated with arterial stiffness and cognitive
performance. In our study, the association between ABI and
cognitive performance after adjustment for these factors was
nonexistent. Of the various cardiovascular risk factors analyzed,
diabetes was most strongly associated with performance on the
different neuropsychological tests, supporting previous findings
for this cohort.??

Our study has some limitations. First, our findings are based on
a cross-sectional analysis. Nonetheless, cross-sectional data should
show an association between DAP and cognitive performance if
such an association existed. It is possible, however, that PAD
precedes cognitive impairment, and this is relevant in our cohort,
where the individuals were not particularly old. Longitudinal
studies of older individuals might thus detect an association
between DAP and cognitive impairment. Cross-sectional studies
are also limited by the risk of bias due to reverse causality whereby
it is impossible to determine whether the cause (in this case PAD)
precedes the effect (cognitive impairment). Second, all our patients
had metabolic syndrome and many of them were hypertensive. We
may not, therefore, have detected an association between PAD and
cognitive impairment because the population was not sufficiently
heterogeneous in terms of the other variables analyzed. The
homogeneity of the population (adults with metabolic syndrome)
also means that our results cannot be extrapolated to the general
population. In addition, the inclusion of overweight and obese
individuals could limit the usefulness of ABI as an indicator of PAD,
although previous studies have not found overweight and obesity
to be limiting factors for the calculation of the ABI.>*>3* Whatever
the case, with a sample as large as ours, we should have detected
some degree of association had it existed. Finally, because ABI is
not an objective measure of PAD, the possibility of bias cannot be
completely ruled out. Nonetheless, our calculations were based on
measurements obtained by trained personnel following a stan-
dardized protocol. Similarly, we were unable to confirm that
individuals with an ABI of > 1.4 had arterial calcification, as
imaging tests were not performed. That said, guidelines report an
association between a high ABI and arterial calcification.

Our study also has some strengths, including its large
sample size, the comparable age and cardiovascular risk profile
of the participants, the use of a standardized protocol to obtain
the study variables, the adjustment for possible confounders in the
different statistical analyses, and the performance of sensitivity
analyses.

1

CONCLUSIONS

The results of this cross-sectional study of a large sample of
overweight or obese participants with metabolic syndrome
showed no association between ABI and cognitive performance.
DAP, however, may precede cognitive impairment, meaning that
such an association might not be so easy to detect in a younger
population such as ours. Assuming that DAP does precede
cognitive impairment, it would be advisable to target patients
with peripheral vascular disease in this age group to prevent
cognitive impairment. Accordingly, and considering the limita-
tions of cross-sectional studies, it is imperative to conduct
longitudinal studies to confirm or reject our findings.
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WHAT IS KNOWN ABOUT THE TOPIC?

- Alow ABI, which is an indicator of PAD, is predictive of
vascular events. In addition, several observational
studies have reported a link between a low ABI and
progressive cognitive decline. Early assessment of
cognitive function in patients with a low ABI might
provide useful information on susceptibility to cognitive
impairment and help prevent later health problems that
could affect quality of life.

WHAT DOES THIS STUDY ADD?

- We investigated the cross-sectional association between
the ABI as a measure of PAD and cognitive performance
in older overweight or obese adults with metabolic
syndrome from the PREDIMED-Plus trial. A low ABI,
indicating PAD, was associated with age, SBP, and
indicators of obesity, but not with cognitive perfor-
mance assessed using different tests after adjustment
for confounders. Further longitudinal studies are neces-
sary to confirm our findings.
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