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[Abstract] Objective To explore the rehabilitation effect of virtual reality (VR) technology
combined with group mode training in post-stroke depression (PSD) patients. Methods A total of 61 PSD
patients who were hospitalized in Tianjin Huanhu Hospital, Tianjin University from June 2017 to September
2019 were collected. Patients were divided into control group (n =21), group mode training group (n = 20)
and VR technology combination with group mode training (combination group, n=20) based on the different
rehabilitation treatment method. Zung's Self - Rating Depression Scale (SDS) and Hamilton Depression
Rating Scale-17 (HAMD-17) were used to evaluate the objective and subjective psychology, Fugl-Meyer
Assessment Scale (FMA) was used to evaluate movement function, Berg Balance Scale (BBS) was used to
evaluate balance function, and Modified Barthel Index (mBI) was used to measure activities of daily living
before and after 6 weeks of treatment. Results The SDS (F = 1456.816, P = 0.000) and HAMD-17 (F =
1583.392, P =0.000) scores in 3 groups after 6 weeks of treatment were lower than those before treatment,
while FMA (F = 866.536, P = 0.000), BBS (¥ = 1553.585, P = 0.000) and mBI (¥ = 2687.549, P = 0.000)
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scores after 6 weeks of treatment were higher than those before treatment. The differences of SDS (F =
9.163, P =0.000), HAMD-17 (F =6.490, P =0.003), BBS (F'=1553.585, P=0.000) and mBI (¥=3.163, P =
0.050) scores among 3 groups had statistically significant. The SDS (¢ =-4.530, P =0.000; t =-6.211, P =
0.000) and HAMD-17 (t =-3.308, P =0.002; ¢ = - 4.950, P = 0.000) scores in combination treatment group
were lower than those in group mode training group and control group, and the BBS (¢=3.009, P =0.005; ¢ =
2.917, P=0.006) and mBI (t=3.405, P =0.002; t =4.462, P =0.000) scores in combination treatment group
were higher than those in group mode training and control group. Correlation analysis showed the
depression status score improvement index was positively correlated with the mBI score improvement index
(r=0.592, P=0.000), but had no correlation with the FMA and BBS scores improvement index (P> 0.05, for
all). Conclusions The rehabilitation treatment method of VR technology combined with group mode
training is better than the traditional "one-to-one" rehabilitation mode and group mode training in improving

the psychology, balance ability and activities of daily living of patients with PSD, and the rehabilitation
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effect is much better.
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Table 1. Comparison of general date among different rehabilitation groups

BURZS IR Xt R (n=21) NHBEX A (n=20) BERTH=20) GFitaE P{H
P50 (4] 0.100 0.951
S 11/21 11/20 10/20
Lk 10/21 9/20 10/20
EW (s, %) 50.67 = 10.08 49.10+11.62 48.25+11.39 0.254 0.777
ZHERIE (R +s,4F) 10.46+ 3.23 10.80+ 3.27 11.05+ 3.33 1.038 0.361
LM (P, P,y) ,d] 11.00(9.00, 18.00) 19.00(9.00,25.00) 12.00(10.00,22.50) 0.753 0.686
Brunstrom 43 1 T 93 (3] ) 0.441 0.979
A 10/21 11/20 12/20
SR i 14/21 13/20 14/20
BT 14/21 11/20 12/20
Brunstrom 4339 IV 19 (51 ) 0.588 0.964
A i 11721 9/20 8/20
BRI 7121 720 6/20
BT 7/21 9/20 8/20
i A 2 8 (4] 0.856 0.652
NI 11/21 8/20 8/20
IR 10/21 12/20 12/20

x> test for comparison of sex, Brunstrom stage and stroke type, Kruskal-Wallis test (H test) for comparison of duration, and one-
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Table 2.

after 6 weeks of treatment (x +s, score)

Comparison of depressive state of patients
among different rehabilitation groups before treatment and

215 % TRYTH BIT 6 i G
SDS
XJ HR2H 21 62.32+4.67 54.61 +4.31
/N AR AL 20 62.56 +4.02 51.69 +3.61
A IRIT 4 20 60.06 +6.13 44.93 +5.62
HAMD-17
Xf R 2H 21 20.24 +3.13 13.33+3.14
/N A 20 20.90+2.85 11.59+2.42
AT 20 18.55+3.69 8.90+2.55

SDS, Zung's Self-Rating Depression Scale, Zung [ A F 7F 2 3 ;
HAMD-17,Hamilton Depression Rating Scale-17 , 33 % /R i 1 4l &
#1730, The same for Table 3

R4 AFBEEZETHBFERIT G 6 J8 5 12 3 2

RE AP 105 DY RE I HLHE (3 + 5, PF0)

Table 4. Comparison of movement function and balanced
capacity of patients among different rehabilitation groups
before treatment and after 6 weeks of treatment (x +s, score)

45 1511 %% TRIT T WBIT 6 A )G
FMA
Xt B 41 21 31.24 +8.76 50.76 +12.14
/N AR A 20 31.90 +8.35 51.65 + 12.35
AT H 20 33.80+6.35 55.00+11.23
BBS
Xt B 41 21 25.43£5.37 37.95+ 531
N AR 20 23.40+4.71 38.05+ 4.82
AT 20 26.05+3.17 4215+ 3.73

FMA, Fugl-Meyer Assessment Scale, Fugl-Meyer PE A B 3 5 BBS,

Berg Balance Scale,Berg A # . The same for Table 5

R3ON[A A G T A E IR T TS AR A Y T
BT RY T 22 A BT R

Table 3. ANOVA for pretest-posttest measurement design
for depressive state among 3 groups before and after
treatment

A5 5 R UR SS df MS FIH P{E
SDS
VOSLUSE S 796.872 2 398.436 9.163 0.000

3852.809 1 3852.809 1456.816 0.000
141.833 53.629 0.000

2 15} ]
AhEE < U AT 283.665 2

HEEAE S 2522.039 58 43.483
N2 153.391 58 2.645
HAMD-17
POSLSE S 214.062 2 107.031 6.490 0.003
) 15t B ] 2281.717 1 2281.717 1583.392 0.000

AEFR < M EEFA] 47.584 2 23.792 16.510 0.000
2 ] 5% 22 956.446 58 16.490
H MR 83.580 58 1.441

RS NIA RS IT AL E G T AT S 12 3 D) BE A i D)
FE 19 T 0 o 3 T 9 O 25 4 BT 2%

Table 5. ANOVA for pretest - posttest measurement
design for movement function and balanced capacity
among 3 groups before and after treatment

7R S ok IR SS df MS Fi  Pfi
FMA
b FHE R 257.827 2 128.913  0.678 0.512
Ik s ] 12386.889 1 12386.889 866.536 0.000
b B < R[] 16.742 2 8371  0.586 0.560
2 [H] 8 22 11036.075 58 190.277
AR 829.094 58 14.295
BBS
Ab BH % 242,170 2 121.085  3.163 0.050
0tk ] 6342.754 1 6342.754 1553.585 0.000
b3 < ) 0 [ 66.485 2 33.242  8.142 0.001
2 [) % 22 2220.551 58 38.285
HNRE 236.794 58 4.083

MR A BBS T4 5 45 %0 (r = 0.367, P = 0.004)
1 mBIF 43 22 3% 45 50 (r = 0.646, P = 0.000) & 1F #H
K, 5 FMA VF 53 B35 48 B A 1 (P> 0.05) 5 i —
AT AE OG5 BT & B, IARAR AT 43 el 48 I 5
mBIL P 73 236 45 802 1EAH K (= 0.592, P = 0.000) ,
11 5 FMA B 43 B 3% 15 0OR1 BBS 143 8035 48 5048 6
HEME(P>0.05,%9),

KA BTl B UE S R A Hh R R e e s

A Y AT P i BRSO B ) A G 40 8 9 2 5C U
B, HE 2 K ZHUR E 7R ABE 4 /Ny RD B
AR 2, HR A R 2k 84.83%(123/145) ', Hix Fh
AR Gy i e Sy il A vh 5 AR, T 2R K 24 1/3 1
Aerf g g YR i A T R CE R T RE R AR
AL BT A M I U A 2 e ) T B R RN T AU
BB I S B 5 — 2B U S0 B AL K AT
07 AR AR A 2 R, R B
PR T 0155 & I i e i A v BB B S s L
NEE,
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Fo B AT AL AT R T 6 R B
TG TG S RE T HY LR (3 £ 5, PP 43)

Table 6. Comparison of ADL of patients among different
rehabilitation groups before treatment and after 6 weeks of
treatment (x £ s, score)

4151 % nil
FEaRil) YBIT 6 S G
popiiEil 21 4476 +9.68 69.29 +10.52
/N A 20 46.50+9.19 7475+ 5.96
FERIT A 20 47.50+8.51 82.75+ 8.66
mBI, modified Barthel Index, 2 K Barthel & { . The same for
Table 7

KT ARG AR ERITHIANGIT 6 JAJ5 H 4 A4
15 1% 0 BE 7 A A IS 0 B i O 22 23 Mk

Table 7. ANOVA for pretest-posttest measurement design
for ADL among 3 groups before and after treatment

5 53 K U nil

SS df MS F{i  PfH
Aib 1347.905 2 673.952  4.546 0.015
]k e ] 26243.873 1 26243.873 2687.549 0.000
Aib B > B i) 604.533 2 302.266  30.954 0.000
EElERVS 8599.226 58 148.263
HNRE 566.369 58 9.765

R8I FEIZIG ST LT 2028 S 1 P 7 L 4

Table 8. Pairwise comparison of the efficacy among
different rehabilitation groups
T SDS HAMD-17
21N PAH 218 P{a
Xf BRZH /N AR 2 -2.345  0.024 -2.089  0.043
XFIRE RS IRYT A -6.211  0.000 -4.950  0.000
AN KRB IRIYA -4.530 0.000 -3.308  0.002
4411 P 75 L oes ml
21 PAH 21 P{a
Xf R ZH /N AR 2 0.062  0.951 2.059  0.048
XFHRZH - R AR YT 2H 2917  0.006 4462 0.000

AN BEAIRYT AL 3.009  0.005 3.405  0.002

SDS, Zung's Self-Rating Depression Scale, Zung [CAAR B PF ik % ;
HAMD-17, Hamilton Depression Rating Scale-17, 73 2 /K $ii 11 i 11
2 1731 ; FMA, Fugl-Meyer Assessment Scale, Fugl-Meyer ¥ /I i
2 ; BBS, Berg Balance Scale, Berg *f- fir 5t % ; mBI, modified
Barthel Index, 2 B Barthel 3§ %%
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Table 9. Correlative analysis between depression state
score improvement index and other scores improvement
index in patients with PSD

- Pearson £ 3 H7 i A G 23 B
WEEFE B
i P1E i P1E
FMA 23645 5 0.067 0.608 -0.086 0.519
BBS 45 4L 0.367 0.004 0.186 0.159
mBI B35 5 4K 0.646 0.000 0.592 0.000

FMA, Fugl-Meyer Assessment Scale, Fugl-Meyer 1- fr i % ; BBS,
Berg Balance Scale, Berg S5 £% ; mBI, modified Barthel Index,
% B Barthel 38 %1
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