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Blood lipids mediate the role of exercise on cognitive function in adults living with

stroke? Secondary analysis of a 6-month RCT

Ryan G. Stein!, Ryan S. Falck!, Rebecca Hernandez-Gamboal, Cindy K. Barha?, Jennifer C. Davis3, Teresa Liu-Ambrose?.

Introduction

 Having a stroke doubles the risk of dementia which
significantly increases the risk of a recurrent stroke and
mortality?

* Stroke is associated with an increase in cognitive deficits? and
cognitive deficit severity may vary by sex?

* Exercise (EX) and Social and Cognitive Enrichment (ENRICH)
are promising, non-pharmacological, approaches to improving
cognitive health post-stroke*>

« EX and ENRICH may promote cognitive health through changes
in blood lipid composition®

Objectives

1. To determine if blood lipid composition mediates the
relationship between EX and ENRICH on cognitive function

2. To determine if this mediation varies by sex

Methods

Study Design

A secondary analysis of a three-arm, six-month randomized
controlled trial of 120 adults aged =55 years living with chronic
stroke (i.e., 212 months since stroke)

Measurement

* Participants with baseline and trial completion (i.e. 6-months)
blood draws and Alzheimer’s Disease Assessment Scale (ADAS-
Cog-13) score

* The primary outcome was change in ADAS-Cog-13 (i.e., 6
months — baseline)

* Mediators were change in blood lipid composition markers
(i.e., total cholesterol, triglycerides, low-density lipoproteins
(LDL) cholesterol, Non-high-density lipoprotein (HDL)
cholesterol, and HDL cholesterol)

Statistical Analysis

1. A bootstrap mediation analysis (5000 resamples) to test

whether blood lipid composition mediate the effect of EX or
ENRICH on ADAS-Cog-13

2. Analysis were repeated stratified by sex

Results

Of the 120 participants, 77 participants had

complete case ADAS-Cog 13 and blood lipid data

and were included for analysis

Table 1 Baseline demographics

Group
BAT ENRICH EX

Measure n=52 n=34 n=34
Age 70.42 (7.81) 71.29 (9.25) 70.65 (9.14)
Sex = Male 30 (57.7) 23 (67.6) 71 (61.8)
Height {cm) 166.21 (9.25) 170.20 (9.59) 166.31 (10.51)
Weight (kg) 77.96 (16.06) 79.95 (17.99) 75.94 (13.22)
BMI (kg/m?2) 28.11 (4.89) 27.32 (4.45) 27.37 (3.69)
Rest BP Systolic (mmHg) 131.54 (16.65) 132,12 (17.53) 134,35 (19.65)
Rest BP Diastolic (mmHg) £1.02 (9.40) 81.09 (11.98) 79.85 (12.67)
Education

High School or Less 13 (25.0) 5{14.7) 61(17.6]

Trade School or Some College 138 (34.5) g (23.5) 10(29.4)

University Degree or Higher 21 (40.4) 21 (61.8) 18 (52.9)
Months since stroke 62.12 (55.64) 68.74 (57.55) 70.91 (47.71)
Number of strokes 1.29 {0.72) 1.15 {0.50) 1.09 {0.29)
Stroke Type

Hemorrhagic 15 (28.8) 10(29.4) g (23.5)

lschemic 13 (63.5) 18 (52,9 22 (64.7)

lschemic & Lacunar 1(1.9] 0 (D.0] 0 (D.0]

Lacunar 1{1.9) 3 (8.8) 3 (8.8)

Unknown 2 (3.8) 3 (8.8) 1(2.9]
Stroke Hemisphere

Bilateral 3 (5.8) 0 {0.0) 1(2.9]

Left 31 (59.6) 14 (41.2) 16 (47.1)

Right 16 (30.8) 18 (52.9) 17 (50,0

Unknown 2 (3.8) 2 (5.9) 0 {0.0)
MMSE {,/30) 27.15 (2.40) 27.56 (2.52) 27.15 (2.56)
MoCA (/30 21.69 (4.49) 27 872 (3.99) 21.26 (3.70)
ADAS-Cog 13 (/85) 17.19 (£.00) 16.42 (6.29) 18.16 (7.47)
Blood Lipid Composition (¢ n=43 n=28 n=26
Total Chalesterol {mmol/L) 4.23 (0.94) 4.11 (1.19) 4.22 (1.09)
Trighycerides (mmaol/L) 1.43 (0.51) 1.47 (1.11) 1.35 (0.66)
LDL cholesteral (mmol/L) 2.11 (0.82) 2.17 (1.01) 2.15 (1.07)
Non-HDL cholesterol (mmol/L) 2.94 {0.36) 2.87(1.17) 2.90(1.02)
HOL chalesterol (mmal/L) 1.47 (0.43) 1.35 (0.45) 1.46 (0.41)

Nates: ENRICH, cogrilive ond sociol activities group; BAT, bafance and torme group; EX, exercge group B\, Sody Mot Index;

CES-0), Center for Epicdeminlogion Studies Depredsion Some; MMSE, Mind Meantal State Exom; Mold, Montrea! Cogative
Agsesimenl; ADNS-Cog 13, 13 item Algheimer s Disease Assesiment Jonle Cognitive Adssessment.

Higher scoves indicate bedter pevformonce: MMSE; MaCa
Higher scoves indicate worse pefformonce: ADAS-Cog 13, CES-D

SV alves indicate meon (S0 or n M)

PP Subser af indiwiduals with lipid prafile collacted at baseline and G-months

1. EXsignificantly improved ADAS-Cog-13 scores and both

EX and ENRICH increased total cholesterol ENRICH also
increased HDL. No indirect mediation effects were

observed (Figure 2).

2. There were no direct or indirect mediation effects for
males. ENRICH increased HDL among females. No indirect

mediation effects were observed (Figure 2).

Total
Cholesterol

... Indirect Effect
. EX:-0.001 [-0.757,0.679]
' EMRICH: -0.001 [-0.761,0.7111]

oo Jotal Effect
. EX:-2.498 [-4.627,-0.218]* |
. ENRICH: -0.949 [-2.863,1.145]

EX: -2.497 [ -4.667, -0.097]*
ENRICH: -0.3477 [-2.930, 1.313]

ADA5-Cog-13

HDL

... Indirect Effect
. EX:0.159[-0.210,0.673]
' ENRICH: 0.232 [-0.297,0.981] :

Total Effect _
v EX:-2.517 [-4.693,-0.217]"
ENMRICH: -0.8973 [-2.865,1.107]

EX: -2.676 [ -4.827,-0.341)*
ENRICH: -1.205 [ -3.211, 0.921]

1 ADAS5-Cog-13 |

Figurel Mediation analysis outcomes controlling for sex and baseline MMSE score.
Notes: Values indicate 8 [95% confidence interval]; *p <0.05

Indirect Effect
EX: 0.491 [-0.427, 1.869]
EMRICH: 1.175 [-0.358,4.094 |
... JotalEffect
EX:-6.283 [-9.692,-2.554]"
EMRICH: -2.658 [-5.448,0.135]

EX: -6.774 [ -10.215,-3.200]*

- ADAS-Cog-13

ENRICH: -3.833 [ -7.372, -0.587]*

Figure 2 Mediation analysis outcome for females controlling for baseline MMSE score.
Notes: Values indicate 3 [95% confidence interval]; *p <0.05

Conclusions

* Blood lipid composition did not mediate changes in cognitive
function in either EX or ENRICH vs. BAT

 EX and ENRICH may promote cognitive function through
alternative pathways
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