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Abstract
Objective—Neurovascular coupling may be involved in compensatory mechanisms responsible
for preservation of gait speed in elderly people with cerebrovascular disease. Our study examines
the association between neurovascular coupling in the middle cerebral artery and gait speed in
elderly individuals with impaired cerebral vasoreactivity.

Methods—Twenty-two fast and 20 slow walkers in the lowest quartile of cerebral vasoreactivity
were recruited from the MOBILIZE Boston Study. Neurovascular coupling was assessed in
bilateral middle cerebral arteries by measuring cerebral blood flow during the N-Back Task.
Cerebral white matter hyperintensities were measured for each group using magnetic resonance
imaging.

Results—Neurovascular coupling was attenuated in slow compared to fast walkers (2.8%
[CI95%: −0.9–6.6] vs. 8.2% [CI95%: 4.7–11.8]; p=0.02). The odds of being a slow walker were 6.4
(CI95%: 1.7–24.9, p=0.007) if there was a high burden of white matter hyperintensity, however,
this risk increased to 14.5 (CI95%: 2.3–91.1, p=0.004) if neurovascular coupling was also
attenuated.

Interpretation—Our results suggest that intact neurovascular coupling may help preserve
mobility in elderly people with cerebral microvascular disease.
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INTRODUCTION
Gait speed, a reliable marker of mobility1, tends to decline with age. Slow gait speed is
strongly associated with cerebrovascular disease2 and cerebral white matter hyperintensities
(WMH)3–9. Despite the strong associations between cerebral microvascular brain damage
and gait speed, not all individuals with WMH have slow gait10, 11. Some individuals seem
to maintain a normal gait speed despite the presence of WMH on their MRIs12, 13. It is
unclear how these high functioning individuals compensate for WMH and maintain a
normal gait speed.

We have recently shown that impaired cerebral vasoreactivity, a nitric oxide mediated
vasodilatory response to CO2 in cerebral arterioles14–17, is associated with slow gait speed
and the development of falls in elderly people.10, 18 However, the relationship between
metabolic cerebral blood flow regulation and gait speed is unknown. Because neuronal
activity requires the delivery of adequate oxygen and glucose to specific regions of the
brain, cerebral blood flow and cerebral metabolic rate are normally coupled. In other words,
an increase in metabolic demand will lead to an increase in blood flow. This link between
regional synaptic activity and regional cerebral blood flow is termed, neurovascular
coupling19, 20 and may be involved in compensatory mechanisms responsible for the
preservation of gait speed in elderly people.

Our study was designed to examine the relationship between neurovascular coupling and
gait speed in elderly individuals with impaired cerebral vasoreactivity as an indicator of
cerebrovascular dysregulation. Neurovascular coupling was gauged by changes in bilateral
middle cerebral artery blood flow velocities during the N-Back Task. We hypothesized that
neurovascular coupling would be attenuated in slow walkers. Since gait speed and cerebral
vasoreactivity are known to be associated with white matter hyperintensities on magnetic
resonance imaging10, we also examined the relationship between gait speed, neurovascular
coupling and white matter hyperintensities. We also hypothesized that impaired
neurovascular coupling would be associated with white matter hyperintensities.

METHODS
The study sample consisted of 42 individuals from the MOBILIZE Boston Study (MBS).
The MBS is a prospective cohort study of a unique set of risk factors for falls in community-
dwelling seniors living in the Boston area. The design and methodology for this study have
been previously described in detail.21, 22 In brief, 765 persons aged 70 and older were
enrolled using door-to-door population-based recruitment. To be included, individuals had
to be >70 years of age (or age >65 if living with a spouse of a participant), able to
understand and communicate in English, able to walk 20 feet without personal assistance
(walking aids permitted), and expected to be in the Boston area for 2 years. Exclusion
criteria included terminal disease, severe vision or hearing deficits and cognitive impairment
(Mini-Mental State Examination <18).

The sample was recruited from the MBS cohort on the basis of their gait speed and cerebral
vasoreactivity (VR). The cohort was divided into quartiles of VR. Individuals in the lowest
quartile of vasoreactivity were then divided into quartiles of gait speed and those in the
highest and lowest quartiles of gait speed were recruited for this study. Study subjects were
characterized as slow (<0.67m/s) or fast (≥ 0.67 m/s) walkers on the basis of the shortest
time to complete a 4 meter walk at their usual pace during 2 trials, starting from a standing
position23. All individuals were assessed with a home interview and a detailed clinic
examination, which included measures of lower extremity mobility performance (Short
Physical Performance Battery (SPPB)23), executive function (Trail Making Tests A and
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B)24, and memory function (mini mental status exam, MMSE)25. In addition, they had
transcranial Doppler ultrasound (TCD) measurements of cerebral blood flow and magnetic
resonance imaging of the brain (MRI, 1.5 Tesla or 3.0 Tesla) as part of this protocol. This
study was approved by the Institutional Review Boards of Hebrew SeniorLife and the
Brigham and Women's Hospital. All subjects provided written informed consent.

Transcranial Doppler ultrasound
Instrumentation

Subjects reported to the Cerebrovascular Laboratory at the Hebrew SeniorLife Institute for
Aging Research and were instrumented for heart rate (HR), electrocardiogram (ECG) and
beat-to-beat arterial pressure monitoring (ABP, Finapres, Ohmeda Monitoring Systems,
Englewood, CO) as previously described26. End-tidal CO2 was measured using a Vacumed
CO2 Analyzer (Ventura, CA) attached to a nasal cannula.

TCD ultrasonography (MultiDop X4, DWL-Transcranial Doppler Systems Inc., Sterling,
VA) was used to measure middle cerebral artery (MCA) mean blood flow velocity (BFV) at
rest and in response to: 1) changes in end-tidal CO2

26 and 2) the N-Back cognitive task (see
description below). The MCA signal was identified according to the criteria of Aaslid et al.
27 and recorded at a depth of 50 to 60 mm. A Mueller-Moll probe fixation device was used
to stabilize the Doppler probe at the temporal bone window for the duration of the study.
The envelope of the velocity waveform, derived from a fast-Fourier analysis of the Doppler
frequency signal, was digitized at 500 Hz, displayed simultaneously with the ABP, ECG,
and end-tidal CO2 signals, and stored for later off-line analysis. Previous studies using a
variety of techniques (133Xe, SPECT, MRI) have confirmed that relative changes in BFV
are representative of changes in cerebral blood flow.28, 29

CO2 Vasoreactivity Protocol
BFV in the MCA was measured continuously while subjects inspired a gas mixture of 8%
CO2, 21% O2, and balance nitrogen for 2 minutes and then mildly hyperventilated to an end-
tidal CO2 of approximately 25 mmHg for 2 minutes. To determine cerebral vasoreactivity
(VR) using this technique, MCA BFV was plotted against end tidal CO2 while breathing
room air, 5% CO2 or hyperventilating. VR was measured as the slope of this relationship
and expressed as change in cerebral blood flow per mmHg change in end-tidal CO2

18, 30, 31.

Neurovascular Coupling Protocol
While subjects were resting in the supine position, they were asked to watch a computer
display projected onto the ceiling and complete the following three tasks:

1) Identify X – This is the control condition, from which changes in blood flow
during the 1-back and 2-back tasks (described below) were calculated. A series
of single letters appeared in succession on the screen. Each letter was displayed
for 4 seconds. A 5 second delay between flashing letters, indicated by a blank
screen, reduced the occurrence of “tracers”. Subjects were asked to click the
right button on a custom-built keypad each time they saw the letter X and to
click the left button for all other cases.

2) 1-Back or 2-Back – A series of single letters appeared in succession on the
screen. Subjects were asked to click the right button each time they saw a letter
repeated (1-back) or each time they saw a letter repeated every other letter (2-
back).

The sequence of testing for each N-back test (1-back and 2-back) was as follows: 2 minutes
of identify the letter X followed by 2 minutes of N-back. The 1-back task was always given
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before the 2-back task. Each individual's performance during the N-back task was recorded
and scored as the percent correct of the total. The “Identify the letter X” task was inserted to
standardize cognitive activity during baseline measurements. Blood flow activation was
normalized to control task (identify the letter X) to minimize any effects from differences in
resting baseline cerebral blood flow velocities that are known to decrease with aging.

To allow BFV measures to stabilize after changing tasks, mean values were extracted from
the middle 100 second time window for each 120-second task block. The mean percent
change for each MCA was calculated as a ratio of the percent difference between the BFV
during the N-back (BFVNB) and its corresponding “Identify the letter X” control period
(BFVIDX) divided by BFV during Identify X (BFVIDX) and multiplied by 100 ([(BFVNB -
BFVIDX)/ (BFVIDX)] *100). We report the percent change in BFV during the N-back task
for each MCA individually (right or left MCA blood flow changes) as well as combine the
values for the right and left MCA to report a total change in BFV during the N-Back task in
bilateral MCA territories (total blood flow changes).

MRI Protocol
Brain MR imaging and analysis was performed on a GE Signa 1.5 Tesla or a 3 Tesla
(General Electrics, Milwaukee, WI) MRI system at the Brigham and Women's Hospital.
Images were acquired on a 1.5 Tesla scanner with a dual-echo spin-echo imaging pulse
sequence, proton density weighted (PDW) and T2-weighted (T2W), using the following
scan parameters: TR 3000 milliseconds (ms), TE 30–80 ms, slice thickness 3 millimeters
(mm), 54 axial slices, matrix size 256×192, and field of view (FOV) 24×24 square-
centimeters (cm2), total scan time was 11 minutes and 36 seconds. Quantitative assessment
of the white matter hyper-intensity (WMH) burden on these 1.5-Tesla images was done with
the method previously described32.

Brain imaging on a 3-Tesla scanner was also performed and the following three series were
acquired: 1) Spoiled Gradient-Recalled Acquisition (SPGR), TR=7.80 ms, TE=2.98 ms,
TI=450 ms, flip angle=15, slice thickness= 1 mm, matrix=256×256, FOV=25.6×25.6 cm2;
2) T2, TR=3000 ms, TE=71.00 ms, flip angle=90, slice thickness= 1.2 mm,
matrix=256×256, FOV=30.7×30.7 cm2; and 3) fluid attenuated inversion recovery (FLAIR),
TR=6200 ms, TE=200 ms, flip angle=90, slice thickness= 1.2 mm, matrix=256×256,
FOV=30.7×30.7 cm2. The method described in33 was used to assess WMH burden in these
3 Tesla high-resolution images.

For both scans, brain volumes were expressed as percentage of intracranial cavity volume
(ICC) in order to produce standardized indices suitable for group analysis. The brain
parenchymal fraction (BPF) was the sum of total white matter and total gray matter volumes
divided by the ICC.

Statistical Analysis
The study sample was characterized using means and standard deviations for continuous
variables, and frequencies for categorical variables. T-tests, Wilcoxon rank-sum tests and
chi-square tests were performed to determine if key variables differed by gait speed (fast or
slow) status. Because of the two MRI magnet strengths (i.e., 1.5 Tesla and 3 Tesla), WMH
volumes were categorized as low or high by dichotomizing below and above the median of
the distribution for each technique. Then groups of subjects with low or high burden of
WMH were combined for the analysis. Chi-square tests and logistic regression were used to
examine the association between WMH groups (predictor) and gait speed (response).
Unadjusted and adjusted odds ratios and 95% confidence intervals were calculated. Analysis
of variance was performed to examine the association between gait speed and key
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neurovascular coupling variables for both 1-back and 2-back tests. Logistic regression was
used to examine the association between percent change in blood flow velocity and gait
speed (response). Linear regression was used to examine the association between percent
change in blood flow velocity and percent correct during 2-back. An alpha level of 0.05 was
used to determine statistical significance. All analyses were conducted using SAS version
9.2 (SAS Institute).

RESULTS
Subject Characteristics

Table 1 summarizes the demographic and clinical characteristics of the MBS cohort who
participated in both the MRI and neurovascular coupling studies, stratified by gait speed.
Individuals with a slower gait speed were significantly older, had a higher prevalence of
diabetes and performed more poorly on their SPPB, MMSE, Trails A and B tests. However,
there were no significant differences between slow and fast walkers with respect to their
cerebrovascular hemodynamic variables. Cerebral vasoreactivity was low in both groups, as
this was the basis for their selection for this study.

Neurovascular Coupling and Gait Speed
Figure 1 shows the association between blood flow activation during the N-back task
(neurovascular coupling) and gait speed. Fast walkers had significantly more blood flow
activation than the slow walkers in both the left and right MCAs during the 2-back task. In
the left MCA, cerebral blood flow velocities increased by 4.1% [CI95%: 2.3– 6.0] in the fast
and 1.0% [CI95%:−1.0–3.0] in the slow walkers (p=0.01). In the right MCA, cerebral blood
flow velocities increased by 4.0% [CI95%: 2.2– 6.0] in the fast and 1.8% [CI95%:−0.1–3.8]
in the slow walkers (p=0.07). The total blood flow change across the two MCA territories
during the 2-back task was 8.2% [CI95%: 4.7–11.8] for the fast walkers and 2.8% [CI95%:
−0.9–6.6] for the slow walkers (p=0.02). There were no significant differences in blood flow
velocities in the MCAs during the 1-back task. Therefore, only blood flow velocities in the
MCAs during the 2-back task (NVC during 2-back) were included in the subsequent
analyses.

Since the slow walkers were significantly older and had a higher incidence of hypertension
and cognitive dysfunction, we also examined the relationship between these variables and
neurovascular coupling. We found a significant inverse relationship only between age and
the left MCA blood flow changes during the 2-back task (p=0.03). None of the other
variables were related to neurovascular coupling. After adjusting for age, the relationship
between gait speed and left MCA blood flow changes during 2-back remained significant
(p=0.03).

Overall, the fast walkers also performed significantly better than slow walkers in both N-
Back tasks. Figure 2 shows the relationship between blood flow activation (neurovascular
coupling) and performance during the 2-back task in all the subjects. In a regression of
percent correct on the 2-back task on the percent change in blood flow velocity, the slope
was 0.74 (CI95%: 0.31– 1.18; p=0.0014). Greater blood flow activation was associated with
better performance.

White Matter Hyperintensities and Gait Speed
Table 2 summarizes the relationship between MRI measures and gait speed. Slow walkers
had a higher burden of WMH as compared to fast walkers, but the differences were only
significant in those individuals who underwent the 3Tesla MRI evaluation. There was no
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significant difference in total WM between the 2 gait speed groups, but there was a trend
toward a smaller brain parenchymal fraction in the slow walkers.

To further examine the relationship between WMH and gait speed, we divided WMH in
each of the MRI groups (1.5 TESLA and 3 TESLA) at the median and classified individuals
as those with high and low WMH burden. Table 3 summarizes the results of this analysis
and shows that 68% of the subjects with high WMH had slow gait while only 25% of
subjects with low WMH had slow gait (P=0.005). In a logistic regression model, the odds of
being a slow walker with a high burden of white matter hyperintensity was 6.4 (CI95%: 1.7–
24.9; p=0.007) compared to subjects with low burden of white matter hyperintensity.

White Matter Hyperintensities, Neurovascular Coupling and Gait Speed—Table
4 shows the extent of blood flow activation (neurovascular coupling during 2-back) for each
gait speed group as a function of WMH burden. Unexpectedly, in both the slow and fast
walkers, neurovascular coupling was higher in those with higher WMH burden. However,
the odds of being a slow walker with a high burden of white matter hyperintensity was
significantly higher if neurovascular coupling was also impaired (14.5 [CI95%: 2.3–91.1;
p=0.004]). The test for interaction between WMH and NVC was not significant (p=0.97).

DISCUSSION
This study shows that impaired neurovascular coupling is associated with slow gait in
elderly people with WMH. While those individuals with a high burden of WMH were more
likely to be slow walkers, the likelihood of being a slow walker was more than twice as high
if neurovascular coupling was also impaired.

Given that both impaired cerebral vasoreactivity and slow gait speed are associated with
WMH, which likely results from long standing cerebral vasculopathy and ischemic injury,
we initially hypothesized that WMH would also be associated with impaired neurovascular
coupling. However, we did not see this relationship. Individuals who could activate their
blood flow effectively were able to maintain a fast speed despite a high burden of WMH.
Therefore, neurovascular coupling may be a compensatory mechanism that serves to
maintain functional performance in the face of structural brain lesions.

Very few studies of neurovascular coupling have been conducted in humans. In one study,
impaired neurovascular coupling was associated with untreated hypertension. The effect of
hypertension was studied in 37 untreated hypertensive subjects and 59 normotensive control
subjects during the performance of two memory and one sensorimotor tasks. Global and
regional cerebral blood flow was assessed with positive emission tomography (PET).
Regional cerebral blood flow responses to the tasks were blunted in the hypertensives,
particularly in parietal cortex34. However, we did not find a significant relationship between
treated hypertension and neurovascular coupling.

The effect of aging on neurovascular coupling is less clear. Despite age related changes in
vascular structure, cerebral blood flow regulation has not been shown to be altered in human
aging.35, 36 In one study of 20 healthy volunteers 10–60 years old without vascular disease,
blood flow activation during a visual stimulation paradigm was similar across all age
groups37. However, in another study, prefrontal neurovascular coupling was attenuated in
older individuals.38 We have previously shown a tendency for elderly subjects to have
greater and more generalized increases in anterior and posterior cerebral artery blood flow
velocities than young subjects during word-stem completion and visual tasks.39 In animal
studies, aging has been shown to be associated with impaired neurovascular coupling.40 In
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our study, across a limited, older age range, age was associated with impaired neurovascular
coupling only in the left MCA.

The lack of a stronger relationship between neurovascular coupling and hypertension or age
in our cohort may be related to at least two issues. The first may be a power issue. All prior
studies of neurovascular coupling, including our own study, included a relatively small
sample size. A second critical factor to consider is cerebral vasoreactivity. Since
hypertension and aging are both associated with reduced cerebral vasoreactivity36 and this
variable was not controlled for in all the other studies of neurovascular coupling, the
confounding effect of vasoreactivity on the findings from prior studies can not be excluded.
Vasoreactivity was impaired to the same extent for all the participants in our study. This
characteristic of our cohort could have reduced the effects of age and hypertension on
neurovascular coupling. Future longitudinal studies designed to explore these mechanistic
pathways are needed.

We chose an executive function task for assessing the relation between neurovascular
coupling and gait speed, rather than a motor task, because executive function is strongly
related to gait speed41, and we could not obtain reliable TCD recordings during motor
activity. Future studies should determine if blood flow changes are similar across different
tasks and vascular territories or if they are task and territory specific.

In summary, we showed that neurovascular coupling was attenuated in subjects with slow
gait speed. Intact neurovascular regulatory mechanisms were associated with fast gait speed
even in individuals with a high burden of WMH. Neurovascular coupling may be involved
in compensatory mechanisms responsible for preservation of gait speed in elderly people
with vascular disease and as such may prove to be a valuable therapeutic target in
cerebrovascular disorders.
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Figure 1.
Neurovascular Coupling and Gait Speed. The relationships between neurovascular coupling
(a,b) or performance during N-back (c) and gait speed. 1a) Percent change in flood blow
velocity during N-back in the left MCA; 1b) percent change in blood flow velocity during
N-back in the right MCA; and 1c) percent correct during N-back (neurovascular coupling) in
slow and fast walkers.
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Figure 2.
Neurovascular Coupling and Performance. Scatter plot of the percent change in blood blow
velocity and the percent correct during the 2-back task. The line represents the relationship
estimated by linear regression (slope estimate=0.74, standard error=0.22, p-value=.001).
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Table 1

Subject Characteristics stratified by gait speed

VARIABLES FAST (N =22) SLOW (N = 20) p-Value

Age 76 ± 5 82. ± 6 0.001

Female % (N) 50 (11) 60 (12) 0.52

White % (N) 100 (22) 85 (17) 0.06

Education, years 16 ± 2 14 ± 3 0.09

Hypertension, % With Hx 45 (10) 75 (15/20) 0.05

Diabetes, % With Hx 9 (2) 35 (7) 0.04

Hyperlipidemia, % With Hx 68 (15) 50 (10) 0.23

Stroke, % with Hx 5 (1) 25 (5) 0.06

Gait Speed (meters/second) 1.15 ± 0.19 0.57 ± 0.08 0.0001

Trails A (sec) 39.9 ± 16 64.6 ± 23 0.0003

Trails B (sec) 87.4 ± 28 173 ± 90 0.0001

Adjusted Trails B (sec) 48 ± 24 113 ± 79 0.003

MMSE 28.9 ± 1.2 26.1 ± 2.9 0.0006

SPPB 11.8 ± 1.2 7.7 ± 2.0 0.0001

Hemodynamic Variables

Right VR 0.7 ± 0.2 0.6 ± 0.4 0.69

Left VR 0.7 ± 0.2 0.6 ± 0.4 0.70

Right MCA BFV 30.6 ± 9.2 26.7 ± 12.3 0.25

Left MCA BFV 30.2 ± 10.5 26.5 ± 12.2 0.3

Mean (SD).

MMSE= Mini Mental Status Exam; SPPB= Short Physical Performance Battery;

VR= Vasoreactivity, MCA= Middle Cerebral Artery; BFV= Blood Flow Velocity

Ann Neurol. Author manuscript; available in PMC 2012 August 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Sorond et al. Page 13

Ta
bl

e 
2

Im
ag

in
g 

C
ha

ra
ct

er
is

tic
s o

f t
he

 S
lo

w
 a

nd
 F

as
t W

al
ke

rs
 fo

r t
he

 3
.0

 T
ES

LA
 a

nd
 1

.5
 T

ES
LA

 M
R

I g
ro

up
s (

n=
42

).

V
A

R
IA

B
L

E
S†

G
A

IT
 S

PE
E

D
W

M
H

T
ot

al
 W

M
H

W
M

H
%

IC
 C

IC
C

W
M

H
%

B
PF

B
PF

3.
0T FA

ST
 (N

=1
7)

3.
14

 (0
.7

2–
27

.7
)

45
7.

9 
(3

66
.7

–6
24

.5
)

0.
2 

(0
.0

5–
1.

94
)

14
25

.9
 (1

21
9.

0–
16

49
.0

)
0.

26
 (0

.0
7–

2.
50

)
11

28
.9

 (9
82

.0
–1

34
4.

5)

Sl
ow

 (N
=1

2)
25

.0
1 

(3
.1

3–
70

.7
)

42
2.

2 
(3

61
.3

–5
16

.2
)

1.
66

 (0
.2

2–
5.

13
)

14
30

.2
 (1

29
8.

0–
15

62
.6

)
2.

33
 (0

.2
9–

6.
43

)
10

93
.4

 (9
73

.6
–1

21
5.

8)

p-
V

al
ue

0.
00

2
0.

39
0.

00
1

0.
71

0.
00

1
0.

15

1.
5T FA

ST
 (N

=5
)

1.
95

 (1
.1

3–
7.

51
)

47
4.

8 
(2

22
.9

–5
69

.4
)

0.
15

 (0
.0

8–
0.

42
)

13
56

.9
 (1

17
7.

5–
17

77
.7

)
0.

18
 (0

.1
0–

0.
57

)
11

40
.2

 (8
37

.8
–1

32
0.

7)

Sl
ow

 (N
=8

)
3.

92
 (0

.4
7–

33
.0

)
34

0.
7 

(2
80

.5
–4

88
.1

)
0.

28
 (0

.0
4–

2.
41

)
13

59
.2

 (1
08

7.
2–

16
30

.4
)

0.
35

 (0
.0

5–
3.

18
)

10
19

.3
 (8

54
.4

–1
18

1.
9)

p-
V

al
ue

0.
21

0.
34

0.
21

0.
83

0.
21

0.
21

V
ol

um
es

 a
re

 e
xp

re
ss

ed
 in

 m
ill

ili
te

rs
 o

r p
er

ce
nt

 o
f I

C
C

 o
r B

PF
;

M
R

I=
 M

ag
ne

tic
 re

so
na

nc
e 

im
ag

in
g,

 W
M

H
= 

w
hi

te
 m

at
te

r h
yp

er
in

te
ns

ity
;

W
M

=w
hi

te
 m

at
te

r; 
IC

C
= 

in
tra

cr
an

ia
l c

av
ity

 v
ol

um
e;

 %
IC

C
= 

pe
rc

en
t o

f i
nt

ra
cr

an
ia

l

ca
vi

ty
; B

PF
= 

br
ai

n 
pa

re
nc

hy
m

al
 fr

ac
tio

n

† = 
M

ed
ia

n 
va

lu
es

 (v
ar

ia
bl

e 
ra

ng
e)

Ann Neurol. Author manuscript; available in PMC 2012 August 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Sorond et al. Page 14

Table 3

Association between white matter hyperintensity (WMH) and gait speed (N=42).

Low WMH High WMH Total

Fast Gait Speed 15 7 22

Slow Gait Speed 5 15 20

Total 20 22 42

68.2% of subjects with High WMH have slow gait.

25.0% of subjects with Low WMH have slow gait.

Chi-sq value (7.8); p-value=.005
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Table 4

Neurovascular Coupling in subject groups stratified by White Matter Hyperintensity (WMH) and Gait Speed

GAIT SPEED
WMH

Low High

Fast 7.81% (7.99) 11.25% (8.71)

Slow −1.27% (8.48) 3.47% (5.72)

Mean (sd) values for neurovascular coupling by gait speed and white matter hyperintensity (N=40; fast/high=6, fast/low=15, slow/high=14, slow/
low=5).
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