SUPPLEMENTARY METHODS

Semi-quantitative measurements for WMH

Since the quantitative measurement of WMH is more
sensitive than those semi-quantitative measurements of
other markers and might result in a bias in the
conclusion, we additionally used a semi-quantitative
method for baseline WMH measurement, i.e. Fazekas
score. Periventricular WMH was graded as 0 = absence,
1 = “caps” or pencil-thin lining, 2 = smooth “halo”, 3 =
irregular PVH extending into the deep white matter.
Deep WMH was rated as 0 = absence, 1 = punctate foci,
2 = beginning confluence of foci, 3 = large confluent
areas. A total Fazekas score ranging from 0 to 6 was
generated [1]. We found WMH was still the only
marker associated with the progression of all CSVD
markers even when measuring WMH by Fazekas score
(Supplementary Table 2).

Description of neuropsychological tests

Based on the Chinese culture, we translated, adapted, and
normed neuropsychological tests from Western countries.
Because some tests require vocabulary, writing, or
reading skills, we designed the neuropsychological
battery according to the education level of each
participant. The battery was administered in Chinese by
certified study psychometrists within 90 minutes.
Neuropsychological tests and domains are as follows:

1. MMSE was used for screening for global cognition
[2].

2. The Auditory Verbal Learning Test (AVLT),
adapted from the California Verbal Learning Test,
was used to measure verbal memory of subjects
with>6 years of education. Subjects were presented
12 words over 5 trials, followed by delayed recall
and recognition trials [3].

3. The Huashan Object Memory Test (HOMT),
adapted from the Fuld Object Memory Evaluation
[4], was used to measure immediate and delayed
memory for subjects with <6 years of education.
The test material consists of 12 common objects
familiar to Chinese people. Subjects were presented
with 12 words to learn over 5 trials, followed by
delayed recall and recognition trials.

4. The Modified Common Objects Sorting Test
(COST), adapted from the Object Sorting Test [5],
was used to measure language. The test material
consists of pictures of 42 common objects familiar
to Chinese people. Subjects were first required to

name each object in the picture. Then subjects were
asked to sort all the objects into 7 different groups.
Subjects were then asked, “Why do all these belong
together?”

The Stick Test, adapted from the Stick Construction
Test [5], was used as a measure of spatial
construction function. This 10-item test was first
administered as a copying task. Subjects were given
4 wooden sticks and asked to copy the examiner’s
model exactly. Subjects were asked to recall and
construct the previous pattern after copying the
current one. After the 10 designs were copied, the
reversal condition was administered in which
subjects were asked to construct the reverse pattern
of the examiner’s model.

Trail Making Tests (TMT) A and B, adapted from a
subtest of the Halstead—Reitan neuropsychological
battery [6], were used for subjects with >6 years of
education. Subjects were required to connect 25
consecutive targets with numbers inside squares or
circles on a sheet of paper. There were 2 parts of
the test: A, in which the targets were all numbers,
and subjects needed to connect them in sequential
order (1, 2, 3, etc.); and B, in which subjects were
asked to connect numbers in sequential order with
the alternation of square and circle (“1” in a square,
“2” in a circle, etc.). This test measures attention
function.

The Renminbi (official currency of China) Test,
translated from the EURO Test [7], was used to
measure attention function in subjects with <6 years
of education. After assessing the subject’s
knowledge of different coins and bills, the subject
performed 5 arithmetical tasks of increasing
difficulty with 11 coins (counting, making change,
adding, dividing by 2, and dividing by 3). After a
distraction task, the subject was asked to recall the
number and type of coins used before, and the total
amount of money involved.

The Conflicting Instructions Task (Go/No-Go
Task), adapted from part of the Frontal Assessment
Battery [8], was used to measure executive
function. First, subjects were asked to tap fingers
following the conflicting instructions (sensitivity to
interference): “tap twice when I tap once,” and “tap
once when I tap twice.” Then subjects tapped
fingers according to the series of “1-1-2-1-2-2-2-1-
1-2/-1-2-2-1-1-2-1-2-2-1,” when performed by the
examiner. In addition, subjects were asked to do
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“Go/No-Go” (inhibitory control): “tap once when I
tap once,” and “do not tap when I tap twice.”
Subjects tapped fingers according to the series of
“2-1-2-1-1-2-2-1-1-2/-1-2-1-2-2-1-1-2-2-1,”
performed by the examiner.
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