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Differences in motor function and psychological factors across phenotypic patterns

of freezing of gait in Parkinson’s disease
CHANG Song, CUI Xiao, HUANG Heqing

Department of Medical Psychology, First Affiliated Hospital, Army

Medical University (Third Military Medical University), Chongqging, China

[ Abstract |
factors among Parkinson’ s disease (PD) patients with different phenotypic patterns of freezing of gait (FOG),
and to explore the trends in phenotypic heterogeneity of these features. Methods A cross-sectional study
was conducted on 17 PD patients without FOG (PD-NFOG) and 25 PD patients with FOG (PD-FOG) [including
Another 28

demographically matched (age, gender, education level and others) healthy individuals were recruited from

Objective To investigate the characteristic changes in motor function and psychological

13 cases of trembling-in-place (TP) and 12 cases of shuffling-with-small-steps (SS)].

community and served as healthy controls (HC). Motor function was assessed using quantitative gait analysis
and clinical scales, including the unified Parkinson’ s disease rating scale part Il (UPDRS- Il) and H&Y
staging. Psychological evaluations were carried out with Hospital Anxiety and Depression Scale (HADS-A/
HADS-D), Generalized Anxiety Disorder-7 (GAD-7), Patient Health Questionnaire-9 (PHQ-9), Snaith-
Hamilton Pleasure Scale (SHAPS), Reading the Mind in the Eyes Test (RMET), Montreal Cognitive Assessment
(MoCA), and digital symbol substitution test (DSST). Results (D There were significant differences between
the PD-FOG and PD-NFOG groups in terms of motor parameters (stride width, length, height and cadence) and
cognitive function (MoCA) score (P<0. 05). The largest effect sizes were found for cognitive function scores of
RMET [n?=0. 716 (95%CI: 0. 611~0. 761), P<0. 05], DSST [n?=0. 667 (95%CI: 0. 553~0. 744), P<0. 05], and
MoCA [n?=0. 597 (95%CI: 0.425~0. 750), P<0. 05], all of which were classified as medium effect sizes.
@ Associative characteristics of motor and psychological factors in the PD-FOG group: H&Y stage was
positively correlated with HADS-A [r=0. 470 (95%CI: 0. 080~0. 735), P=0.018] and HADS-D [r=0. 560
(95%CI: 0. 199~0. 787), P=0. 004], while the total score of UPDRS-Il was negatively correlated with DSST [r=
-0. 574 (95%CI: —0. 794~-0. 219), P=0. 003]. 3 Subgroup analysis revealed significant differences (P<0. 05)
between the TP and SS patterns in motor parameters (stride length and cadence). Moderate effect sizes were
observed for HADS-A [8=0. 752 (95%CI: —0. 070~1. 558), P=0. 072], SHAPS [3=0. 512 (95%CI: -0. 291~
1. 305), P=0. 132] and HADS-D [8=0. 481 (95%CI: -0. 321~1. 273), P=0. 253], with mean increase by 39. 0%,
8. 3%, and 24. 5%, respectively, in the TP subgroups when compared to the SS subgroups. Conclusion PD-FOG
patients exhibit characteristic changes in motor function and psychological factors. Cognitive impairment in
PD patients may serve as a characteristic marker for FOG progression. Additionally, psychological features in
PD-FOG patients with different motor phenotypes show trends of phenotypic heterogeneity.

Parkinson’ s disease; psychological factor; cognitive function; motor
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MICREA B A FIPERF T A S A ST R A B N
200, FeZ AW 202343 H 22024 4¢3 H
FERRFE R EA A — M Js BE B 22 A2 1) PD-FOG
(Parkinson’ s disease with freezing of gait, PD-FOG) i
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Disorder-7, GAD-7) % 2o FH T VAL 32 18 8 7E e
VT 2 JA A AR TR IR 0 A AR R A R O A
T TATH R A Likert 4 92 (0~3 430) W4, B 4r
2153, Ay Boliey , RS2 A ERR B . ENA
BFIE34 /8 GAD-7 B $ w5 s ™ > AR rh
%) Cronbach’ s o Z2%0°M 0. 943,

1.2.3.2 P& P & A AR 5t 3% (Hospital Anxiety and
Depression Scale, HADS) 2 3 0 A s 5 i
HiIE 1 H N RIS FARIER . R 14430
H , 7 W& B JE i 3% (Hospital Anxiety and Depression
Scale-Anxiety, HADS-A) il £ [b¢ # 4 f 3% (Hospital
Anxiety and Depression Scale-Depression, HADS-D )2~
WA, B AR TN IUH SR Likert 4 2% (0~343)
PEAT, B 21 43, T T PEAGIE IR A A0 5 RIS B, 3k
i, 2 W A2 B AR B AR R R R . N AT Y
R HADS B BB IR U, A ge v iR 1
Cronbach’ s a %M 0. 898,

1.2.3.3 40 Af 4E G & £ K (Patient Health
Questionnaire-9, PHQ-9) R TR DAL 52
T 2 SR N AR REAR B 7™ R . FE R 9
H R Likert 4 9% (0~3 531743, 85321 45, 53 80im
FWIIARFR L™ 8 BF9Y /R PHQ-9 HA A AR
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Scale, SHAPS) iz & Je HI T PPAl A A AT Pk
REJREIFER . e RES 14D0H , B0 H A
AR T 5K A SC I L BUR B . AZE AR
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g3 R A2 53 o1 B R AR 2 R TR AR B
T, BFSE s SHAPS B B (R 80 ™ . Bkt
HE A% Cronbach” s a REH 0. 899,

1.2.3.5  HRAHELC 55 i % (Reading the Mind in the
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i N HIR B D358l 2 R S ) 1 8 f 4 DB GO FIDIR 25 1
AE 71, X Bl BE 7 8 AR O 0 BEEEIR” (theory of
mind, ToM) . 22X T ZAK K ILEE 36 78 A W R 4y

BB AR, 4D T RER A TP s R S
B T NI 4 RS eI, B IERA I REAS 1),
B IR B ISR 043, B5 K 36 43, 43 BB, 7R ToM
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AT Y Cronbach” s a RECH 0. 925,
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1.4 it o

It 43 M7 K I SPSS 26. 0 440847 , UG 36 v
P<0. 05 XL hESRBAGIFE L. fFAESS
AT BERE DL s F0R , THECRORL LUK 5 AL 1R] LU
J7 138 13 Shapiro-Wilk £ 5 WEAf BH 1F 254k . Z2 411
8 TE 250 A R AR B 207 22 70 F (ANOVA) [RAL,
AR 1E 25 8045 % FH Kruskal-Wallis #6543 2875 &5 2%
R, AHMAEEREEES - LE
Bonferroni £ 1E#E 17 22 5 M3 s R0 52 5 40 S 70 B
THE ANOVA BN f 2 (Fos AR i 7 25 v il H AR
SRR I LG ) B PR T b A Y 280 i & (A ME AR 3 M
22) . K H Spearman BRAH AT LB S G O E R
15953 B DI e 5 W40 43 B < AE S B0 R A ST AR A ¢
5, AE IE A8 K H Mann-Whitney U £ 58, 311155 40
A3 LR E R A L P<0. 05 2553 B G408 L.

2 #R

2.1 A FAE B Ak RS B

K LATENERN A A2 20E AR BMILL AR AR
T 22 IS4 7E . PD-FOG il PD-NFOG 41
TERR AR GEAEI H&Y 23%% \LEDD | 2% K4 it2r =
X, {8 2 44 % UPDRS M & 4 77 78 B % 22 7 (P<
0.05,%%1).
2.2 ALAIE ) eAes IR 0 b AR

16 S HE 28007 T, PD-FOG Fl PD-NFOG 21 7

W PR P A A B P
SRR A WA AR A AR B
A FEE R L AR 3% 2 5 (P<0. 05) ; PD-FOG
FHC [ AEw ST A A ARSI A2 P58 P DR
e AT LA Ay B A 5L R
BEAE A WUEA RS RS B
6] A7 7F i 3 25 5 (P<0. 05) ; PD-NFOG il HC £ ] £
A AFAE I 3 25 55 (P<0. 05,81 1) .

e 0 BN PEA5 43 7 1T, PD-FOG 1 PD-NFOG £ [a]
TE MoCA 1873 b A7 ik 35 22 7 (P<0. 05) ; PD-FOG I
HC 20 [A] 76 Jir A0 BRI R A5 40 1 37 e i 3 22
5+ (P<0.05) ; PD-NFOG Fll HC 41 [a] #£ HADS-A \HADS-
D.SHAPS,MoCA .DSST .RMET 1343 [ f£ 15 i 2 25 5%
(P<0.05,K2).

i — 2B 2 25 AR AR AN o 2, 45 R
7, H AR BN 48 AR 43 B A RMET [2=0. 716 (95%CI :
0.611~0.761) , P<0.05] . DSST [7>=0. 667 (95%CI:
0.553~0.744) , P<0.05] . MoCA [n*=0. 597 (95%ClI:
0. 425~0.750) , P<0.05], DL K25 25 53 A1 v 1) 25 e A
[2=0. 590 (95%CI: 0. 443~0. 718) , P<0.05] .2 i 22
[1°=0. 563(95%CI:0. 403~0. 692), P<0. 05 JF1i¥5 A i
ZE[=0. 503(95%CI:0. 347~0. 643),P<0. 05)%:([K3) .
2.3 PD-FOG 41i% ) 7y 4t Fo o 22 B & 04 K BRAFAE

PD-FOG 41, GAD-7 15 41 5 %% B} ] [r=0. 415
(95%CI:0.011~0.702) , P=0. 039 ] /& T- 13 g & [ r=

F1 FEMAOREBFRFBHERSE Gz, #)

b PD-FOG 41(n=25) PD-NFOG 41 (n=17) HC 41 (n=28) P
TES 0. 433
T 15 7 13
ok 10 10 15
a8k 66. 480+4. 214 64. 235+6. 006 64. 143+4. 125 0.150
ZHHFIR/AR 9.760+2. 488 9.118+2.913 9.571+1.597 0. 482
BMI/(kg/m?) 26.567+4.774 25.55623. 276 24.503+1. 209 0.209
U 0. 207
= 2 2 7
i 23 15 21
R 0.370
b 1 1 4
i 24 16 24
R/ 8. 64025, 524 6. 150+4. 050 - 0. 088
AL Ol - 0.474
s 9 8
1 16 9
H&Y 4344 2.520+0. 489 2.324+0. 393 - 0.185
UPDRS L343 49.720+12. 739 37.235+13. 836 - <0. 050
LEDD/mg 1 454. 118+702. 042 1317. 610£650. 776 - 0. 481
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