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A longitudinal study on the correlation between depression and cognitive impairment in

patients with Parkinson’s disease
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[Abstract] Objective: To explore the longitudinal patterns and influencing factors of depression and cognitive impairment in
patients with Parkinson’ s disease (PD) , verify their bidirectional predictive relationship, and preliminarily analyze the modifying
effects of medication on depression and cognitive impairment. Methods: A total of 86 de novo drug-naive patients with idiopathic PD
were enrolled and assessed for motor and non-motor symptoms at initial consultation (baseline) and follow-up, including the Unified
Parkinson’ s Disease Rating Scale part Il for motor symptoms, Hamilton Depression Rating Scalefor depressive symptoms, and
Montreal Cognitive Assessment for cognitive function. Spearman correlation analysis was used to preliminarily screen clinical
characteristics associated with depressive and cognitive impairment in PD, and generalized linear models were used to analyze the
associations between longitudinal changes in cognitive impairment and depressive symptoms. Results: Patients’ motor symptoms
significantly deteriorated, while depressive symptoms exhibited dynamic conversion characteristics. Motor symptomsand other non -
motor symptoms (anxiety, sleep disturbances) demonstrated statistically significant differences across groups stratified by varying
degrees of depression severity. Patients with mild cognitive impairment primarily exhibited impairments in visuospatial and executive
functions and delayed memory. Dopaminergic medication showed no significant effects on depression or cognitive function. Cognitive
impairment and depressive symptoms showed synchronous changes and had bidirectional predictive effects. Conclusion: Depressive
symptoms in PD patients exhibit dynamic progression patterns. Anxiety and sleep disturbances may serve as critical indicators for

depression screening in PD. There exists a bidirectional predictive relationship between cognitive impairment and depressive
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symptoms. Dopaminergic drug therapy fails to improve cognitive function and depressive symptoms.

[Key words] Parkinson’s disease; depression; cognitive impairment; longitudinal study
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Table 1 Baseline and follow-up characteristics of PD patients

Variable Baseline(n=86) Follow-up (n=86) 0% P

Disease duration[ years, M(Pas, Pys) ] 2.0(1.0,3.0) 4.7(3.5,5.8) -8.056 <0.001
Complication[n(%) ]

Depression 40046.5) 40046.5) 0.667 0.716

No depression 46(53.5) 46(53.5)
LED[mg, M(Pas, P35) ] - 332(225,475) -8.057 <0.001
MMSELM (Pas;s Pys) ] 28.0(27.0,29.0) 28.0(26.0,29.3) -1.611 0.107
MoCA[M(Pss, P7s) ] 24.0(21.0,26.0) 24.0(21.0,28.0) -1.251 0.211
HAMD[M(Pss, P15 ] 7(4,12) 6(3,12) -1.338 0.181
HAMA[M (Pas, Pr5) ] 5.5(3.0,9.3) 5.0(2.0,9.00 -0.339 0.734
PDSS[M(Pss, Prs) ] 131.0(118.8, 143.3) 129.0(119.8, 141.0) 0.449 0.654
UPDRS MM (Pas, Pr5)] 18(13,25) 22(16,30) -2.645 0.008
Hoehn-Yahr[ M (Pss, Py;) ] 1.5(1.0,2.0) 2.001.5,2.5) -4.293 <0.001

Stage 1.0(%) 36.0 14.0

Stage 1.5(%) 25.6 19.8

Stage 2.0(%) 29.1 39.5

Stage 2.5(%) 9.3 14.0

Stage 3.0(%) 0 11.6

Stage 4.0(%) 0 1.2

Comparisons were performed using the Wilcoxon signed-rank test; MMSE: mini-mental state examination; MoCA: Montreal cognitive assessment;

HAMD: Hamilton depression rating scale; HAMA: Hamilton anxiety rating scale; PDSS: Parkinson’s disease sleep scale; UPDRS Il : unified Parkinson’s

disease rating scale part Il (Motor Examination) ; Hoehn-Yahr: Hoehn and Yahr stage.
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Table 2 Baseline characteristics of PD patients by depression severity
Variable No depression(n=46) Possible depression(n=32) Definite depression(n=8)  H P
Agel years, M(Pas, Pss) ] 57.5(53.0,64.3) 62.5(56.3,67.5) 58.0(52.8,68.3) 2.711 0.258
Sex(n)
Male 27 14 4 - 0.453
Female 19 18 4
Disease duration[ years, M(Pas, Py;) ] 2.0(1.0,3.00 2.0(1.0,3.0) 1.0(1.0,1.9) 2.189 0.335
Education[years, M(Pss, Pr5) ] 11.5(7.4,12.3) 10.0¢8.0,12.00 10.509.0,12.5) 0.080 0.961
MMSELM (Pss, P55) ] 29.0(28,29.5) 28.0(25.3,29.00 27.5(25.3,28.8) 5.458 0.065
MoCALM(Pss, Pr5) ] 24.0(22.0,26.0) 23.0(21.0,25.00 25.0(19.0,27.8) 3.000 0.223
HAMALM (Pss, P35 ] 3.0(1.0,5.00 7.5(6.0,10.0) 18.5(15.3,22.8) 45.636 <0.001
PDSS[M(Pas; P15 ] 142(135,148) 123(114,130) 87(78.0,109.5) 40.989 <0.001
UPDRSIILM(Pss, P55)] 18.5(12.0,22.8) 19.0(12.5,26.5) 18.0(15.5,25.8) 0.598 0.742
Hoehn-Yahr[ M(Pas; Ps) ] 1.5(1.0,1.5) 1.8(1.1,2.00 2.001.3,2.5) 9.203  0.010
Comparisons were performed using the Kruskal-Wallis signed-rank test.
x3 ETEZINNMERTEEREX SR PD BEBELEHE
Table 3 Baseline characteristics of PD patients by cognitive impairment severity
Variable PD-NCI(n=26) PD-MCI(n=46) PDD(n=14) H/x P
Agel years, M(Pss, Pr5) ] 57.5(49.8,65.3) 60.0(56.0,67.3) 61.5(54.5,69.3) 2.871 0.238
Sex(n)
Male 15 23 7 0.430  0.806
Female 11 23 7
Disease duration[years, M(Pas, Pr5) ] 2.0(1.0,3.00 1.5(1.0,2.6) 2.0(1.0,3.00 2.069 0355
Education[ years, M(Pas, Pr5) ] 13.0(11.8,16.0) 10.0(7.9,12.00 8.0(5.8,9.0) 26.572  <0.001
MMSELM(Pass Pys) ] 29.0(28.0,30.0) 28.0(27.0,29.3) 25.5(23.0,28.0) 16.963  <0.001
HAMDLM (Pss, Pr5) ] 6.0(3.8,16.8) 6.5(4.0,11.00 12.5(6.8,19.8) 7.529  0.023
HAMALM (Pas, Prs) ] 5.5(2.0,10.0) 5.002.8,7.0) 6.5(3.0,12.8) 2.153 0.341
PDSS[M(Pss, P35) ] 135.5(122.8,143.8)  134.5(122.3,144.3)  120.0(100.8, 142.0) 2.864  0.239
UPDRSIILM (P25, Pr5)] 19.0(12.0,25.00 18.0(12.8,24.0) 22.0(15.0,36.3) 2737  0.254
Hoehn-Yaht[M(Ps, Prs)] 1.5(1.0,2.0) 1.5(1.0,2.00 2.0(1.4,2.5) 7717 0.021

Comparisons were performed using the Kruskal-Wallis signed-rank test; MoCA: Montreal cognitive assessment; HAMD: Hamilton depression rating
scale; HAMA : Hamilton anxiety rating scale; PDSS: Parkinson’s disease sleep scale; UPDRS IIl : unified Parkinson’s disease rating scale part Ill (motor

examination) ; Hoehn-Yahr: Hoehn and Yahr stage.
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Table 4 Cognitive profile differences across baseline MoCA-based subgroups
Variable PD-NCI(n=26) PD-MCI(n=46) PDD(n=14) H P

Visuospatial/Executive functions[M(Pss, P»5) ] 5.0(4.0,5.0) 4.003.0,4.0) 1.0€2.5,3.0) 36.651 <0.001
Naming[ M(Pas; Py5) ] 3(3,3) 3(3,3) 3(2,3) 3.039 0.219
Attention[ M(Pys, Py5) ] 6(6,6) 6(5,6) 5(4,6) 13.729 <0.001
Verbal fluency[ M(Pss, P:5) ] 3.0(2.0,3.00 2.5(2.0,3.00 1.5(1.0,2.0) 22.175 <0.001
Abstraction[ M(Pas, Pys) ] 2(2,2) 2(1,2) 0€0, 1 24.004 <0.001
Delayed recall{LM(Pss, P:s) ] 3(3,4) 1(1,3) 000, 1) 37.318 <0.001
Orientation[ M (Pas, Pys) ] 6.0(6.0,6.0) 6.0(6.0,6.0) 6.0(4.8,6.0) 11.645 0.003

Comparisons were performed using the Kruskal-Wallis signed-rank test.
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Table 6 Univariate spearman correlation analysis be-

tween clinical variables and MoCA scores

Baseline Follow-up Baseline Follow-up

Variable . P B P Variable r P r P
Age 0.206 0.057 0.123 0.260 Age -0.216 0.045  -0.211 0.051
Age at onset 0.191 0.076 0.131 0.228 Age at onset -0.186 0.086  -0.188 0.083
Disease duration 0.076 0.486 0.073 0.503 Disease duration ~ -0.014 0.896  -0.094 0.387
Education -0.008 0.941 -0.162 0.137 Education 0.577  <0.001 0.655  <0.001
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HAMA 0.747  <0.001 0.793  <0.001 PDSS 0.128 0.240 0.381  <0.001
PDSS -0.643  <0.001 -0.573  <0.001 UPDRS I -0.197 0.070  -0.212 0.050
UPDRSII 0.056 0.611 0.210 0.052 Hoehn-Yahr -0.132 0.225  -0.183 0.092
Hoehn-Yahr 0.312 0.003 0.200 0.065
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