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Abstract: [ Objective] To explore the patterns of verbal and spatial working memory impairments and their relation-
ships with language impairment in Chinese speakers with post—stroke aphasia.[Methods] The study recruited 42 chronic
left hemisphere stroke patients with Chinese aphasia from the First Affiliated Hospital of Sun Yat—sen University between
October 2012 and June 2018. Another 42 demography—matched healthy participants formed the control group. The clinical

and radiographic data were collected. The verbal and spatial working memory were assessed by digit span forward (DSF),
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digit span backward (DSB) , spatial span forward (SSF) and spatial span backward (SSB) tasks. The Western Aphasia
Battery—Revised (WAB-R) was used to calculate the aphasia quotient (AQ) and measure the language function. The in-
ter— and intra—group comparisons and linear mixed—effect analysis were conducted to test the verbal and spatial working
memory impairments. The associations between working memory and language performance were determined by partial cor-
relation analyses controlling for demographic factors, lesion size and related cognitive functions.[ Results] The mean scores
on DSF, DSB, SSF and SSB tasks in patient group were significantly lower than those in the control group (P<0.05). The
linear mixed—effect analysis showed that scores on digit span tasks were more affected by group and version than those on
spatial span tasks (P<0.001). Partial correlation analyses showed that scores on DSF, DSB and SSF tasks were positively
correlated with AQ values in aphasia (DSF: r=0.62, P<0.001; DSB: r=0.57, P<0.001; SSF: r=0.49, P=0.002). Addi-
tionally, controlling for different working memory tasks, the correlations of DSF and DSB scores with AQ values remained
statistically significant (DSF: r=0.53, P=0.001; DSB: r=0.42, P=0.01).[ Conclusions] Verbal and spatial working memo-
ry are significantly impaired in Chinese speakers with post—stroke aphasia, and verbal working memory deficit is more pre-

dominant. Working memory closely relates to the language function and modulation of working memory might be a potential

avenue for language recovery after stroke.
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Table 1 Comparisons of demographic and behavioral data between patients and controls (x+s, n)
Patients (n=42) Controls (n=42) Statistics P value
Demographic variable
Age lyears 54.28+12.02 53.98+12.46 t"'=-0.11 0.91
Gender (M/F) 26/16 27/15 x'=0.05 0.821
Education /years 10.83+3.62 11.15+4.17 1=-0.38 0.707
Time post stroke/months 24.28+18.24 = = =
Lesion size/mL 40.29+44.43 = = =
Behavioral assessments
AQ 86.72+12.09 98.82+1.25 7"=-17.38 <0.001
DSF 9.76+3.82 13.26+1.99 =—5.26 <0.001
DSB 4.14+2.44 7.43£2.29 1=—6.38 <0.001
SSF 7.79+1.88 9.29+1.69 1=-3.85 <0.001
SSB 5.57+2.10 7.02+1.93 1=-3.30 0.001

F: female; M: male; AQ: aphasia quotient; DSB: digit span backward; DSF': digit span forward; SSB: spatial span backward; SSF: spatial

span forward. " Independent sample ¢ test. 2 Mann—Whitney U rank sum test.
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Multiple comparisons were conducted using Kruskal-Wallis H
test followed by Post hoc test with Bonferroni; n=42. 1) P<0.01, 2) P<
0.001. DSB: digit span backward; DSF: digit span forward; SSB: spatial
span backward; SSF: spatial span forward.
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Fig.1 Intra—group comparisons of span tasks in patients
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Table 2 Coefficients and P values of the linear

mixed effects model

Standard ¢ val-

Coefficient P value
error ue

(Intercept) 7.04 0.31 22.45 <0.001
Group -1.48 0.36 -4.08 <0.001
Task 0.45 0.44 1.01 0314
Version 2.24 0.36 6.18 <0.001
Task X version 3.49 0.51 6.82 <0.001
Task X group -1.92 0.51 -3.75 <0.001
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1) P<0.05, 2) P<0.01. AQ: aphasia quotient; DSB: digit span
backward; DSF: digit span forward; SSB: spatial span backward; SSF:
spatial span forward.
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AQ: aphasia quotient; DSB: digit span backward; DSF: digit span forward; SSB: spatial span backward; SSF: spatial span forward.
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Fig. 3 Partial correlation between scores of different span tasks and AQ values
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