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[Abstract]

Objective To evaluate the usability of tablet-based digital complex figure test (dCFT) software on assessment

of drawing strategies of patients with amnestic mild cognitive impairment (aMCI). Methods A total of 64 patients treated in a
hospital from Nov. 2020 to Nov. 2021 were selected, including 26 cognitively normal people (control group) and 38 aMCI patients
(aMCI group). All subjects underwent standardized neuropsychological assessments, including the mini-mental state examination
(MMSE), the montreal cognitive assessment (MoCA), the Rey-Osterrieth Complex Figure (ROCF) test, and other cognitive
domain scales. And then use the dCFT (including copying and recall) developed by our team to collect drawing parameters, such
as stroke length, time, speed and number. The Pearson correlation coefficient was used to evaluate the correlation between the
original and simplified ROCEF test scores, and partial correlation used to analyze the correlation between the dCFT parameters and
the comprehensive scores of each cognitive domain. Results (1) In the copying test, all dCFT parameters had no statistically
significant between the two groups (P>0.05). In the immediate recall test, the total thinking time and element delay time in aMCI
group were significantly longer than those in the control group [27.15(21.49,33.94) vs. 21.85(18.26,24.81), 1.99(1.36,3.62) vs.
1.32(1.03,1.99), P<0.05]. In the delayed recall test, the transition time of short and long stroke sequence, total thinking time, total
completion time, first thinking time and element delay time of the aMCI group were significantly higher than those of control
group [1.89(1.12,3.93) vs. 1.19(0.42,2.41), 23.94(18.86,36.87) vs. 19.93(16.59,23.00), 40.30(34.83,56.21) vs. 34.52(29.96,42.15),
7.92(6.20,9.83) vs. 5.92(5.16,8.04), 1.63(1.25,2.47) vs. 1.08(0.83,1.55), P<0.05]. The first S stroke ratios (%), speed of the longest
stroke (cm/s) and strokes per minute of aMCI group were significantly lower than those of control group [60(40,80) vs. 80(60,100),
4.65(3.53,6.07) vs. 6.00(4.54,7.13), 21(18,25) vs. 26(21,27), P<0.05]. Other dCFT parameters had no statistically significance
between the two groups (P>0.05). (2) Correlation analysis showed that the transition time was negatively correlated with attention
and executive function (r=-0.292, r=—-0.275, P<0.05); the speed of the longest stroke was positively correlated with the executive
function (r=0.302, P<0.05); the total thinking time was negatively correlated with memory, attention, executive function and
visuospatial ability (r=-0.26, r=-0.408, r=-0.448, r=-0.264, P<0.0S); the total completion time was negatively correlated with
attention, executive function and visuospatial ability (r=-0.342, r=—-0.429, r=—0.273, P<0.05); the first stroke latency was negatively
correlated with memory and visuospatial ability (r=-0.36S, r=—0.407, P<0.01); the average element latency was negatively correlated
with memory and attention (r=-0.377, r=-0.33, P<0.01); the strokes per minute was positively correlated with memory, attention,
executive function and visuospatial ability (r=0.326, r=0.311, r=0.376, r=0.263, P<0.05). Conclusions Visuospatial memory
impairment of aMCI patients was presented in 3-minute recall test of the complex figure test, and their drawing strategy was
acceptable. But after 20 minutes, the memory and the organization strategy of drawing were significantly affected. Visual perception
is not significantly impaired in the process. The dCFT software is a convenient, objective assessment tool for aMCI.
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Tab.2 Comparison of dCFT parameters between the two groups in copying, 3-min recall, and 20-min delayed recall [M(Q,, Q;)]

248 Xt FB 20 (n=26) WAL (n=38) z P
A ZE I 41 o P B[] (5)

[fire=s 2.62(1.02, 5.20) 3.24(1.75, 5.47) -0.868 0.385

B 2] [m1 42, 1.50(0.95, 3.13) 2.05(1.23,3.75) -1.319 0.187

FER 142 1.19(0.42,2.41) 1.89(1.12,3.93) -2.024 0.043
S A A 1 28 2 B [ s)

IIf%E 8.69(6.39, 12.37) 10.49(8.07, 13.72) -1.285 0.199

HpZI 142, 7.49(5.07,10.22) 8.63(6.73,9.51) -0.492 0.623

SEIR [A]42 7.10(5.56, 9.09) 8.39(5.77,9.95) -1.025 0.305
HISEE KA (%)

[ 80(60, 85) 60(40, 80) -1.547 0.122

RpZymlz 60(60, 85) 60(40, 80) -1.281 0.20

HESR [A]12 80(60, 100) 60(40, 80) -2.620 0.009
A ZE I R (cm /s)

i %% 4.56(2.94,7.03) 3.85(3.10, 5.28) -1.066 0.286

R 2 [m1 42, 5.19(4.05, 6.55) 4.78(3.84, 6.02) -0.369 0.712

JER [E]Z, 6.00(4.54,7.13) 4.65(3.53,6.07) -2.064 0.039
-2 (em /)

I %% 4.17(3.04, 4.62) 3.66(3.12, 4.40) -1.107 0.268

HpZa lul 2 4.11(3.50, 5.35) 3.89(3.25, 4.99) -0.820 0.412

JEIR (A4, 4.67(3.56, 5.81) 3.95(3.37, 4.59) -1.641 0.101
T2 RS TE] (s)

[ 26.83(23.15, 34.67) 33.14(24.69, 39.65) -1.722 0.085

RIZ1 42, 21.85(18.26,24.81) 27.15(21.49, 33.94) -2.543 0.011

FEIR [A]Z, 19.93(16.59, 23.00) 23.94(18.86, 36.87) ~2.748 0.006
SE T AN 1] (s)

Ifri %% 48.22(37.47,57.72) 56.88(42.87, 63.08) ~1.613 0.107

HpZa [ml 2 39.61(32.37, 46.18) 44.87(36.30, 55.79) ~1.845 0.065

FER 1142 34.52(29.96, 42.15) 40.30(34.83, 56.21) -2.570 0.01
5 — 2 W] (s)

I %% 8.15(5.85, 10.3) 9.35(6.35,10.95) ~1.080 0.280

B 2] [m1 42, 6.16(5.35,7.83) 7.17(5.62,9.29) -1.463 0.144

JEIR 1], 5.92(5.16, 8.04) 7.92(6.20, 9.83) -2.365 0.018
JCR AR [E] (s)

I 1.73(1.42,2.13) 2.13(1.55,2.73) -1.750 0.080

RIZ 42, 1.32(1.03,1.99) 1.99(1.36, 3.62) -2.679 0.007

FLIR [F42 1.08(0.83, 1.55) 1.63(1.25,2.47) -3.076 0.002
T (cm®)

[ 64.18(56.45,75.76) 71.27(49.63, 79,43) -0.765 0.444

Bp 2 [m14Z, 59.03(47.77,71.89) 49.49(39.31, 72.20) -1.189 0.234

FESR [A142 61.98(49.06, 74.04) 52.86(41.44, 69.73) -1.271 0.204
TP B AL (1)

[fire= 19(15,23) 17(15,21) -0.994 0.320

B 2] [m1 42, 22(20,29) 21(16,25) -1.363 0.173

FEIR [E]Z, 26(21,27) 21(18,25) -2.776 0.006
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Fig.4 Change curve of dCFT parameters in drawing process of the two groups
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#®3  ZHEACFTZHCG VAR A SE 7 B 2 2 (n=64)
Tab.3 Partial correlation analysis of dCFT parameters and cognitive domain of subjects (n=64)

— st JEKEE  msE  RE  B% R B % E WA

) - SPHE PR KRR EEEAE REE B BZATE ERESE S
r -0.133 0.110 -0.018 -0.260 -0.181 -0.365 -0.377 0.326
iz hzorE
P 0.307 0.397 0.891 0.043 0.163 0.004 0.003 0.010
e r -0.148 0.242 0.070 -0.220 -0.120 -0.199 -0.170 0.126
WHZME
P 0.254 0.060 0.590 0.089 0.358 0.115 0.191 0.335
. r -0.292 0.095 0.081 -0.408 -0.342 -0.183 -0.330 0.311
HEREIzZoE
p 0.019 0.469 0.532 0.001 0.007 0.159 0.009 0.01S5
= r -0.275 0.217 0.302 -0.448 -0.429 -0.230 -0.217 0.376
AT hzoE
p 0.0321 0.093 0.015 <0.001 0.001 0.074 0.093 0.003
NN r -0.226 0.170 0.133 -0.264 -0.273 -0.407 -0.166 0.263
WA mIZor E
P 0.080 0.189 0.307 0.040 0.033 0.001 0.202 0.040
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