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Behavioral and psychological symptoms of dementia associated with vascular impairment: a systematic review
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Supplementary Table S1 Search strategies

Database Search strategy

PubMed ("vascular cognitive impairment" OR "vascular dementia" OR VaD OR
VCI) AND ("neuropsychiatric symptoms" OR "neuropsychiatric
inventory" OR " Behavioral and psychological symptoms of dementia"
OR BPSD OR NPS)

Embase (("vascular cognitive impairment"):ti,ab,kw OR ("vascular
dementia"):ti,ab,kw OR (VaD):ti,ab,kw OR (VCI):ti,ab,kw) AND
(("neuropsychiatric symptoms"):ti,ab,kw OR ("neuropsychiatric
inventory"):ti,ab,kw OR (" Behavioral and psychological symptoms of
dementia"):ti,ab,kw OR (BPSD):ti,ab,kw OR (NPS):ti,ab,kw)

Web of Science ("vascular cognitive impairment" OR "vascular dementia" OR VaD OR
VCI) AND ("neuropsychiatric symptoms" OR "neuropsychiatric
inventory" OR " Behavioral and psychological symptoms of dementia"
OR BPSD OR NPS)
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Supplementary Table S2 Quality assessment of the included studies

Author Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 RATING
Akyol 2020 YES YES NR YES NO NA NA NA YES NA YES NA NA YES FAIR
Alves 2009 YES YES NO YES NO NA NA NA YES NA YES YES NA NO FAIR
Amoo 2011 YES YES YES YES NO NA NA NA YES NA YES NA NA NO FAIR
Amr 2014 YES YES NR YES NO NA NA NA YES NA YES NR NA NO FAIR
Anor 2017 YES YES NO YES NO NA NA NA YES NA YES NR NA YES FAIR
Bandyopadhyay 2014 YES YES NR YES NO NA NA NA YES NA YES NR NA NO FAIR
Bhat 2021 YES YES NO YES NO NA NA NA YES NA YES NR NA NO FAIR
Caputo 2008 YES YES YES YES NO NA NA NA YES NA YES NR NA YES FAIR
Chiu 2007 YES NO NR NR NO NA NA NA YES NA YES NR NA NO POOR
D'Onofrio 2012 YES YES NR YES NO NA NA NA YES NA YES NR NA YES FAIR

Fernandez-Martinez 2008 YES YES NO YES NO NA NA NA YES NA YES NR NA YES FAIR
Fernadndez-Martinez 2008 (1) YES YES NO YES YES NA NA NA YES NA YES NR NA YES FAIR

Fonseca 2008 YES YES NR YES NO NA NA NA YES NA YES YES NA NA

Fuh 2005 YES YES NO YES NR NA NA NA YES NA YES NA NA YES FAIR
Gupta 2013 YES YES NR YES NO NA NA NA YES NA YES NR NA NO FAIR
Hsieh 2009 YES YES NR YES NO NA NA YES YES NA YES NO NA NO FAIR
Ikeda 2004 YES YES YES YES NO NA NA YES YES NA YES NO NA NO FAIR
Johnson 2011 YES YES NR NO NO NA NA YES YES NA YES NO NA NO FAIR
Jung 2016 YES YES NR YES NO NA NA YES YES NO YES NO NA YES GOOD
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Kazui 2016 YES YES NR YES NO NA NA YES YES NA YES NO NA NO FAIR
Kim 2013 YES YES NA YES NO NA NA YES YES NO YES YES NA NO GOOD
Lyketsos 2000 YES YES NR YES NO NA NA YES YES NA YES NO NA NO FAIR
Manso-Calderén 2019 YES YES NR NO NO NA NA YES YES NO YES NO NA NO FAIR
Mukherjee 2017 YES YES NR YES NO NA NA YES YES NA YES NO NA NO FAIR
Perri 2016 YES YES NA YES NO NA NA NA YES NO YES NO NA NO FAIR
Porter 2003 YES YES NR NO NO NA NA YES YES NA YES NO NA NO POOR
Ricci 2009 YES YES NR YES NO NA NA YES YES NA YES NO NA NO FAIR
Santos 2018 YES YES NR YES NO NA NA YES YES NA YES NO NA NO FAIR
Schwertner 2022 YES YES NR NO NO NA NA YES YES NA YES NO NA YES FAIR
Sep 2022 YES YES NR YES NO YES YES YES YES YES YES NO YES NO GOOD
Siqueira-Neto 2013 YES YES NR YES NO NA NA YES YES NA YES NO NR NO FAIR
Srikanth 2005 YES YES NR YES NO NA NA YES YES NA YES NO NA NO FAIR
Staekenborg 2010 YES YES NR YES NO NA NA YES YES NA YES NO NA YES GOOD
Xing 2012 YES YES NR YES NO NA NA YES YES NA YES NO NA YES GOOD
Yadav 2023 YES YES NR YES NO NA NA NA) YES NA YES NO NA NO POOR
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Supplementary Figure S$1 Funnel plots for each NPl domain

A. Delusions
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C. Agitation/Aggression
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E. Anxiety
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G. Apathy/Indifference
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I. Irritability/Lability
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K. Sleep and nighttime disorders

Standard Error

Standard Error
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Supplementary Figure S2 Leave-one-out sensitivity analyses for each NPl domain and VCI
group
A1. Delusions (general)
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A3. Delusions (mixed dementia)

Omitting Fonseca 2008

Omitting Johnson 2011

Omitting Ricci 2009

Omitting Chiu 2007

Ormitting Anor 2017

Omitiing Amr 2014

Omitiing Mukherjee 2017

Sorted by /2

—_— P~ 409 b~ 025 [0 16.092]

F=51%:6.=021[0.200.45]

F=51%:6.2027 0.18:039)

£ =51%;6.=031(0.210.42]

7= 53%; 6. 031 [0.20-0.44]

P =55% 6.2 028 [0.18-0.30]

F=58%: 6.2 020 [0.10-0.41]

A4. Delusions (VCI-ND)

Omitting Kim 2013

Omitting Chiu 2007

Omitting Gupta 2013

00 03 06
Proportion (Random-Effects Model)
2
Sorted by /

—— = 0%: 8. 0.17 [0.10-0.28]
1% = 80%: . = 0.07 [0.01-0.46]
1 = 81%: .= 0.07 [0.01-0.44]

0.00 0.25 0.50

http://doi.org/10.47626/1516-4446-2025-4225

Proportion (Random-Effects Model)



Brazilian Journal of Psychiatry - Supplementary Material

http://doi.org/10.47626/1516-4446-2025-4225

Page 12 of 71

Behavioral and psychological symptoms of dementia associated with vascular impairment: a systematic review

and meta-analysis — Santos AP et al.

B1. Hallucinations (general)
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B3. Hallucinations (mixed)
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C1. Agitation/Aggression (general)
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Supplementary Table S3 Pooled results of the secondary synthesis for each
Neuropsychiatric Inventory domain in each group

Frequency

No. (per 100
NPI domain patients observations) 95%CI P 95%PI
Unspecified
Delusions 2847 18.73 1491102325 84%  6.16t044.70
Hallucinations 4043 15.64 125110 19.39 83% 5.60 to 36.71
Agitation/aggression 3258 36.72 3212104159 84% 18.231060.17
Depression/dysphoria 4624 4513 40.441049.90 86% 25.25t066.69
Anxiety 4666 35.77 31.76t0 39.98 82%  19.70 to 55.82
Elation/euphoria 4581 8.49 6.77t0 10.60  69% 3.68 to 18.41
Apathy/indifference 3316 55.12 48.60t061.48 91%  24.20 to 82.54
Disinhibition 4065 21.46 1794102545 81% 9.81 10 40.70
Irritability/lability 4522 40.10 34.83t045.50 89% 18.26t0 66.72
Aberrant motor behavior 3173 20.80 16.56 t0 25.78 86% 6.50 t0 49.78
Sleep and nighttime behavior disorders 4030 37.20 30.85t044.03 91% 14.041068.24
Appetite and eating disorders 3986 28.88 24.611t033.57 84% 14.431t049.46
Subcortical
Delusions 477 26.05 19.86t0 33.37 51%  12.09 to 47.43
Hallucinations 477 18.33 121110 26.76  64% 5.37 t0 47.03
Agitation/aggression 526 43.18 38.98t047.48 0% 37.70 to 48.83
Depression/dysphoria 342 47.60 411510 54.13 21%  34.23t061.32
Anxiety 342 36.97 31.96t042.28 0%  29.921t044.63
Elation/euphoria 345 7.30 4.47 to 11.69 13%  2.481t019.64
Apathy/indifference 365 64.89 56.67 t0 72.30 46%  42.49to 82.21
Disinhibition 526 25.91 22.34 10 29.83 0% 21.30 to 31.12
Irritability/lability 342 41.31 36.181046.63 0%  34.131048.87
Aberrant motor behavior 343 19.61 15.70 to 24.22 0% 13.60 to 27.44
Sleep and nighttime behavior disorders 320 31.52 19.68t046.36 79% 5.10to 79.75
Appetite and eating disorders 482 36.48 32.25 t0 40.92 1% 29.61 10 43.96
Mixed
Delusions 214 24.66 18.69t031.80 12% 14.48to0 38.76
Hallucinations 214 22.17 13.41t034.38 60%  4.53t063.11
Agitation/aggression 221 36.26 30.141042.86 0% 27.77 10 45.70
Depression/dysphoria 174 50.60 43.12 to 58.06 0% 40.07 to 61.08
Anxiety 198 35.35 25.36t046.82 45%  15.55to 65.61
Elation/euphoria 186 8.49 5.17 to 13.63 0% 2.81t0 22.95
Apathy/indifference 198 58.97 5191106568 0%  48.93to0 68.32
Disinhibition 101 16.87 10.75t0 2547 0% 6.06 to 38.93
Irritability/lability 198 42.84 36.06 to 49.91 0%  33.37 to 52.87
Aberrant motor behavior 82 34.07 2414 10 45.63 3% 18.09 to 54.74
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Sleep and nighttime behavior disorders 115 38.36 29.85t047.65 0% 25.13 to 53.57
Appetite and eating disorders 136 25.82 19.00 to 34.07 0% 16.00 to 37.85
VCI-ND

Delusions 69 17.39 10.15t028.18 0% -
Hallucinations 69 2.95 0.74 to 11.04 0% -
Agitation/aggression 100 12.00 6.94 to 19.95 0% -
Depression/dysphoria 100 32.78 19.241049.96 64% -
Anxiety 100 25.16 17.59t034.62 0% -
Elation/euphoria 69 4.96 1.60 to 14.34 0% -
Apathy/indifference 100 22.06 14.99t031.25 0% -
Disinhibition 128 7.20 3.791t0 13.28 0% 0.10 to 86.36
Irritability/lability 100 29.18 21.07t038.87 0% -
Aberrant motor behavior 69 7.26 1.25 to 32.59 63% -

Sleep and nighttime behavior disorders 87 8.84 3.09 t0 22.76 50% -
Appetite and eating disorders 100 18.49 10.07t0 31.50 47% -

95%PI = 95% prediction interval; NPl = Neuropsychiatric Inventory.
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Supplementary Figure S3 Meta-regression scatter plots for each NPl domain in the
unspecified VCI group
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B1. Hallucinations (age)
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Supplementary Figure S$4 Forest plots for prevalence of each NPI domain per VCI group
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Events per 100 observations
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Mukherjee 2017 1 7 7.0% 1429 [0.36;5787] —=————
Ricei 2009 6 30 15.7% 20.00 [7.71;3857] —
Total (95% CI) 48 228 100.0% 26.64 [15.50; 41.81] -
Prediction interval [4.13; 75.38) ——————
Heterogeneity” Tau” = 0.5665: Chi’ = 21.33, df = 6 (P < 0.01); I> = 72% f T T T T !
0 20 40 60 80 100
Prevalence of Hallucinations
B4. Hallucinations (VCI-ND)
Events per 100 observations
Study Events Total Weight Proportion 95% CI IV, Random, 95% CI
Chiu 2007 1 41 50.3% 2.44 [0.06;12.86] EE—
Gupta 2013 1 28 49.7% 3.57 [0.09; 18.35] HE—
Total (95% CI) 2 69 100.0% 2.95 [0.74;11.04] &
Heterogeneity: Tau® = 0: Chi® = 0.07, df= 1 (P = 0.78) I = 0% f T f T T !
0 20 40 60 80 100
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C1. Agitation/Aggression (general)

Events per 100 observations

Study Events Total Weight Proportion 95% CI IV, Random, 95% CI
Alves 2009 6 20 2.7% 30.00 [11.89; 54.28] —a—
Amoo 2011 4 18 2.3% 2222 [6.41;47.64] —a—
Amr 2014 4 13 2.2% 30.77 [9.09; 61.43] —
Anor 2017 14 34 3.3% 41.18 [24.65; 59.30] —
Bandyopadhyay 2014 19 50 3.6% 38.00 [24.65; 52.83] o=
Bhat 2021 27 76 3.9% 35.53 [24.88; 47.34] ——
Caputo 2008 38 131 4.1% 29.01 [21.41;37.58] —i-

Chiu 2007 30 95 4.0% 31.58 [22.42; 41.92] —
D'Onofrio 2012 45 136 4.1% 33.09 [25.26; 41.67] =
Femandez-Martinez 2008 4 14 22% 28.57 [8.39;58.10] — s
Fernandez-Martinez 2008 (1) 6 28 2.8% 21.43 [8.30; 40.95]

Fuh 2005 93 196 4.3% 47.45 [40.29; 54.69]

Gupta 2013 17 32 3.3% 53.12 [34.74;70.91]

Hsieh 2009 30 77 3.9% 38.96 [28.05; 50.75]

Ikeda 2004 7 28 2.9% 25.00 [10.69; 44.87]

Johnson 2011 44 85 4.0% 51.76 [40.66; 62.74]

Kazui 2016 62 156 4.2% 39.74 [32.01; 47.88]

Lyketsos 2000 20 62 3.7% 32.26 [20.94; 45.34]

Manso-Calderén 2019 151 320 4.4% 4719 [41.61;52.82]

Mukherjee 2017 5 1" 2.2% 45.45 [16.75; 76.62]

Ricci 2009 25 50 3.7% 50.00 [35.53; 64.47]

Schwertner 2022 939 1679 4.5% 55.93 [53.51; 58.32]

Sep 2022 91 380 4.4% 23.95 [19.74; 28.56]

Siqueira-Neto 2013 52 234 4.2% 2222 [17.06; 28.10]

Srikanth 2005 24 31 2.9% 77.42 [58.90; 90.41]

Staekenborg 2010 192 484 4.4% 39.67 [35.28; 44.18]

Xing 2012 105 467  4.4% 22.48 [18.77; 26.55]

Yadav 2023 15 30 3.3% 50.00 [31.30; 68.70]

Total (95% CI) 2069 4937 100.0% 37.61 [32.08; 43.48]

Prediction interval [15.00; 67.31]

0 20 40 60 80 100
Prevalence of Agitation/Aggression

Heterogeneity- Tau” = 0.3416; Chi” = 342.54, df = 27 (P < 0.01); I* = 2%

C2. Agitation/Aggression (subcortical)

Events per 100 observations

Study Events Total Weight Proportion 95% CI IV, Random, 95% CI
Alves 2009 6 20 3.3% 30.00 [11.89; 54.28] -
Fernandez-Martinez 2008 (1) 5 22 3.0% 2273 [7.82;45.37] R

Fuh 2005 Al 161 31.2% 4410 [36.29; 52.13] i

Jung 2016 20 49 9.3% 40.82 [27.00; 55.79] —

Kim 2013 29 68 13.1% 4265 [30.72; 55.23] —
Manso-Calderén 2019 85 184 35.9% 46.20 [38.83; 53.68] —a-

Perri 2016 10 22 4.3% 4545 [24.39;67.79] -

Total (95% CI) 226 526 100.0% 43.18 [38.98; 47.48] L 4
Prediction interval [37.70; 48.83] ‘—

0 20 40 60 80 100
Prevalence of Agitation/Aggression

Heterogeneity: Tau® = 0; Chi® = 5.76, df = 6 (P = 0.45); I* = 0%

C3. Agitation/Aggression (mixed dementia)

Events per 100 observations

Study Events Total Weight Proportion 95% CI IV, Random, 95% CI

Amr 2014 4 10  6.7% 40.00 [12.16;73.76] —_—

Anor 2017 17 54 22.7% 31.48 [19.52; 45.55] ——

Chiu 2007 7 21 11.7% 33.33 [14.59; 56.97] —_—

Fonseca 2008 8 14 9.1% 57.14 [28.86; 82.34] —
Johnson 2011 34 92 31.7% 36.96 [27.12; 47.66] ——

Mukherjee 2017 6 7 2.6% 85.71 [42.13; 99.64] I —
Ricci 2009 10 30 155% 33.33 [17.29; 52.81] —=

Total (95% CI) 86 228 100.0% 38.00 [30.23; 46.43] -

Prediction interval [22.59; 56.27]

0 20 40 60 80 100
Prevalence of Agitation/Aggression

Heterogeneity: Tau® = 0.0520: Chi® = 7.97, df = 6 (P = 0.24); I° = 25%

C4. Agitation/Aggression (VCI-ND)

Events per 100 observations

Study Events Total Weight Proportion 95% CI IV, Random, 95% CI
Chiu 2007 5 41 29.3% 12.20 [4.08;26.20] #

Gupta 2013 7 28  33.4% 25.00 [10.69; 44.87] i

Kim 2013 7 59 37.3% 11.86 [4.91; 22.93] —-—

Total (95% CI) 19 128 100.0% 15.53 [9.29; 24.82] -

Prediction interval [ 0.10; 97.03] ‘

0 20 40 60 80 100
Prevalence of Agitation/Aggression

Heterogeneity: Tau® = 0.0770: Chi” = 2.80, df = 2 (P = 0.25): 1I° = 29%

http://doi.org/10.47626/1516-4446-2025-4225
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D1. Depression/Dysphoria (general)

Events per 100 observations

Study Events Total Weight Proportion 95% CI IV, Random, 95% Cl
Alves 2009 12 20 2.6% 60.00 [36.05; 80.88] —
Amoo 2011 2 18 1.4% 1111 [1.38;34.71] —=—

Amr 2014 6 13 2.1% 46.15 [19.22; 74.87] —
Anor 2017 16 34 3.2% 47.06 [29.78; 64.87] —
Bandyopadhyay 2014 23 50 3.6% 46.00 [31.81;60.68] o=

Bhat 2021 37 76 3.9% 48.68 [37.04;60.43] ——
Caputo 2008 57 131 4.2% 43.51 [34.88; 52.45] ——

Chiu 2007 47 95 4.1% 49.47 [39.05; 59.93] ——
D'Onofrio 2012 80 136 4.2% 58.82 [50.07;67.19] P
Fernandez-Martinez 2008 6 14 2.2% 42.86 [17.66; 71.14] —
Fernandez-Martinez 2008 (1) 10 28 2.9% 35.71 [18.64; 55.93] —

Fuh 2005 90 196 4.4% 45.92 [38.80; 53.17] -

Gupta 2013 24 32 28% 75.00 [56.60; 88.54] —a—
Hsieh 2009 53 77 3.8% 68.83 [57.26; 78.91] ——
Ikeda 2004 6 28 2.5% 21.43 [8.30; 40.95] —a—

Johnson 2011 47 85 4.0% 55.29 [44.11;66.09] —E—
Kazui 2016 46 156 4.2% 29.49 [22.47;37.31] -

Lyketsos 2000 20 62 3.7% 32.26 [20.94; 45.34] ——
Manso-Calderén 2019 205 320 4.5% 64.06 [58.54; 69.32] 4
Mukherjee 2017 7 11 1.8% 63.64 [30.79; 89.07] e
Ricci 2009 29 50 3.6% 58.00 [43.21;71.81] ——
Santos 2018 3 53 1.9% 566 [1.18;15.66] &—

Schwertner 2022 816 1680 4.7% 48.57 [46.16; 50.99] -]

Sep 2022 79 247 4.4% 31.98 [26.21;38.19] R &
Siqueira-Neto 2013 41 234 4.3% 17.52 [12.88; 23.01] E

Srikanth 2005 17 31 3.1% 54.84 [36.03;72.68] —
Staekenborg 2010 216 484 4.6% 4463 [40.14; 49.18] L 3

Xing 2012 170 467 4.6% 36.40 [32.03; 40.95] k3

Yadav 2023 6 30 2.6% 2000 [7.71;38.57] ——

Total (95% CI) 2171 4858 100.0% 43.48 [38.41; 48.68] -
Prediction interval [21.59; 68.24]

0 20 40 60 80 100
Prevalence of Depression/Dysphoria

Heterogeneity: Tau® = 0.2391: Chi® = 251.74, df = 28 (P < 0.01); I* = 89%

D2. Depression/Dysphoria (subcortical)

Events per 100 observations

Study Events Total Weight Proportion 95% CI IV, Random, 95% CI
Alves 2009 12 20 10.3% 60.00 [36.05; 80.88] —
Fernandez-Martinez 2008 (1) 7 22 10.3% 31.82 [13.86; 54.87] —a—

Fuh 2005 72 161 18.8% 4472 [36.89; 52.75] —-

Jung 2016 22 49  14.9% 4490 [30.67;59.77] ——

Kim 2013 34 68 16.3% 50.00 [37.62;62.38] ——
Manso-Calderén 2019 123 184 18.8% 66.85 [59.54; 73.60] =
Perri 2016 14 22 10.6% 63.64 [40.66; 82.80] —
Total (95% CI) 284 526 100.0% 5211 [42.15; 61.91] -
Prediction interval [23.60; 79.31]

Heterogeneity- Tau® = 0.1981: Chi” = 24.66, df = 6 (P < 0.01): I° = 76%
0 20 40 60 80 100
Prevalence of Depression/Dysphoria

D3. Depression/Dysphoria (mixed dementia)

Events per 100 observations

Study Events Total Weight Proportion 95% CI IV, Random, 95% CI
Amr 2014 7 10 9.6% 70.00 [34.75; 93.33] —_—
Anor 2017 1 54 17.5% 20.37 [10.63;33.53] ——

Chiu 2007 7 21 143% 33.33 [14.59; 56.97] —

Fonseca 2008 8 14 12.5% 57.14 [28.86; 82.34] —
Johnson 2011 46 92 20.8% 50.00 [39.39;60.61] ——
Mukherjee 2017 4 7 8.5% 57.14 [18.41;90.10] —_—
Ricci 2009 16 30 16.8% 53.33 [34.33;71.66] —

Total (95% CI) 99 228 100.0% 45.68 [32.77; 59.19] o
Prediction interval [14.07; 81.19]

0 20 40 60 80 100
Prevalence of Depression/Dysphoria

Heterogeneity: Tau® = 0.3277; Chi’ = 18.26, df = 6 (P < 0.01); I* = 67%

D4. Depression/Dysphoria (VCI-ND)

Events per 100 observations

Study Events Total Weight Proportion 95% CI IV, Random, 95% ClI
Chiu 2007 17 41 341% 41.46 [26.32; 57.89] —=—

Gupta 2013 20 28 31.4% 71.43 [51.33; 86.78] P — R
Kim 2013 15 59 34.5% 2542 [14.98; 38.44] —— |

Total (95% Cl) 52 128 100.0% 44.97 [22.10; 70.18] e
Prediction interval [ 0.00; 100.00]

0 20 40 60 80 100
Prevalence of Depression/Dysphoria

Heterogeneity: Tau® = 0.7540: Chi” = 15.04, df = 2 (P < 0.01); I = 87%

http://doi.org/10.47626/1516-4446-2025-4225
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E1. Anxiety (general)

Events per 100 observations

Study Events Total Weight Proportion 95% CI IV, Random, 95% CI
Alves 2009 1" 20 2.5% 55.00 [31.53;76.94] —
Amoo 2011 2 18 1.4% 1111 [1.38;34.71] —=—

Amr 2014 12 13 0.8% 92.31 [63.97; 99.81] —_—
Anor 2017 13 34 3.1% 38.24 [22.17; 56.44] —
Bandyopadhyay 2014 14 50 3.4% 28.00 [16.23; 42.49] ——

Bhat 2021 32 76 3.9% 4211 [30.86; 53.98] i
Caputo 2008 40 131 4.2% 30.53 [22.79; 39.18] ——

Chiu 2007 30 95 4.0% 31.58 [22.42; 41.92] ——

D'Onofrio 2012 66 136 4.3% 48.53 [39.88; 57.25] ——
Fernandez-Martinez 2008 6 14 2.1% 42.86 [17.66;71.14] —
Fernandez-Martinez 2008 (1) 8 28 2.7% 28.57 [13.22; 48.67] —

Fuh 2005 72 196 4.5% 36.73 [29.98; 43.90] -

Gupta 2013 13 32 3.1% 40.62 [23.70; 59.36] —a—
Hsieh 2009 29 77 3.9% 37.66 [26.87; 49.44] ——

Ikeda 2004 6 28 2.5% 21.43 [8.30; 40.95] —a

Johnson 2011 36 85 4.0% 42.35 [31.70; 53.55] ——

Kazui 2016 40 156 4.2% 2564 [18.99; 33.24] ——

Lyketsos 2000 1" 62 3.2% 17.74 [9.20; 29.53] ——
Manso-Calderén 2019 166 320 4.6% 51.88 [46.25; 57.47] =
Mukherjee 2017 7 11 1.7% 63.64 [30.79; 89.07] —
Porter 2003 22 43 3.4% 51.16 [35.46; 66.69] —a—
Ricci 2009 29 50 3.5% 58.00 [43.21;71.81] ——
Santos 2018 10 53 3.1% 18.87 [9.44;31.97] ——

Schwertner 2022 656 1679 4.9% 39.07 [36.73; 41.45]

Sep 2022 69 247  45% 27.94 [22.43; 33.98] R ¥
Siqueira-Neto 2013 6 234 2.7% 256 [095 550] E=

Srikanth 2005 2 31 1.4% 645 [0.79;21.42] —=—

Staekenborg 2010 169 484 4.7% 34.92 [30.67; 39.35] =

Xing 2012 113 467 4.7% 2420 [20.38; 28.34] i

Yadav 2023 12 30 3.0% 40.00 [22.66; 59.40] —
Total (95% CI) 1702 4900 100.0% 33.85 [29.51; 38.48] >

Prediction interval
Heterogeneity: Tau® = 0.2138; Chi® = 212.43, df = 29 (P < 0.01); I* = 86%

E2. Anxiety (subcortical)

[16.24; 57.45]

0 20 40 60 80 100
Prevalence of Anxiety

Events per 100 observations

Study Events Total Weight Proportion 95% €l IV, Random, 95% CI
Alves 2009 1" 20 9.8% 55.00 [31.53;76.94] ——
Fernandez-Martinez 2008 (1) 6 22 9.1% 27.27 [10.73; 50.22] —

Fuh 2005 54 161 19.6% 33.54 [26.30; 41.40] -

Jung 2016 18 49  14.6% 36.73 [23.42; 51.71] ——

Kim 2013 28 68 16.5% 41.18 [29.37; 53.77] ——
Manso-Calderén 2019 100 184 20.3% 54.35 [46.86; 61.69] | -

Perri 2016 9 22 10.2% 40.91 [20.71; 63.65] —
Total (95% CI) 226 526 100.0% 41.50 [33.09; 50.44] -

Prediction interval
Heterogeneity- Tau® = 0.1450: Chi” = 19.49, df = 6 (P < 0.01): I° = 69%

E3. Anxiety (mixed dementia)

[19.30; 67.78]

0 20 40 60 80 100
Prevalence of Anxiety

Events per 100 observations

Study Events Total Weight Proportion 95% ClI IV, Random, 95% CI
Amr 2014 7 10  10.0% 70.00 [34.75;93.33] —_
Anor 2017 14 54 18.5% 25.93 [14.96; 39.65] ——

Chiu 2007 5 21 13.5% 23.81 [8.22;47.17] —a—

Fonseca 2008 4 14 11.8% 28.57 [8.39;58.10] —

Johnson 2011 37 92 20.9% 40.22  [30.12; 50.96] ——

Mukherjee 2017 3 7 8.8% 42.86 [9.90; 81.59] ¢ JE—
Ricci 2009 20 30 16.5% 66.67 [47.19; 82.71] ——
Total (95% CI) 90 228 100.0% 40.90 [28.28; 54.84] e

Prediction interval

[11.34; 78.91]

Heterogeneity: Tau® = 0.3488: Chi” = 18.60, df = 6 (P < 0.01); I = 68%

0 20 40 60 80 100
Prevalence of Anxiety
E4. Anxiety (VCI-ND)
Events per 100 observations

Study Events Total Weight Proportion 95% CI IV, Random, 95% CI
Chiu 2007 12 41 33.5% 29.27 [16.13; 45.54] +
Gupta 2013 12 28 29.9% 42.86 [24.46;62.82] —
Kim 2013 13 59 36.6% 22,03 [12.29;34.73] —
Total (95% CI) 37 128 100.0% 30.07 [19.95; 42.59] e

Prediction interval

Heterogeneity: Tau® = 0.1131: Chi® = 3.90, df = 2 (P = 0.14); I° = 49%

http://doi.org/10.47626/1516-4446-2025-4225

[0.17; 99.10]

0 20 40 60 80
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F1. Elation/Euphoria (general)

Events per 100 observations

Study Events Total Weight Proportion 95% ClI IV, Random, 95% CI
Amoo 2011 1 18 1.4% 556 [0.14;27.29] —=——
Amr 2014 1 13 1.4% 769 [0.19;36.03) ———
Anor 2017 2 34 2.4% 588 [0.72;19.68] -—®—
Bandyopadhyay 2014 3 50 3.1% 6.00 [1.25;16.55] -®—

Bhat 2021 9 7% 51% 11.84 [5.56;21.29] —#—
Caputo 2008 5 131 41% 382 [125 868 =

Chiu 2007 6 95 4.4% 6.32 [2.35;13.24] &
D'Onofrio 2012 2 136 2.5% 1.47 [0.18; 5.21] =
Fernandez-Martinez 2008 (1) 2 28 2.4% 714 [0.88;23.50] —&#——

Fuh 2005 28 196 6.6% 14.29 [9.71;19.98]

Gupta 2013 1 32 1.4% 312 [0.08;16.22] =

Hsieh 2009 22 77 6.1% 28.57 [18.85; 40.00] ——
Ikeda 2004 1 28 1.4% 3.57 [0.09;18.35] ++—
Johnson 2011 4 85 3.7% 471 [1.30;11.61] &

Kazui 2016 10 156  5.3% 641 [3.12;11.47] &
Lyketsos 2000 1 62 1.5% 1.61 [0.04; 8.66] =—
Manso-Calderén 2019 39 320 6.9% 12.19 [8.81;16.28] | 3

Ricci 2009 6 50 4.3% 12.00 [4.53;2431] —&—
Schwertner 2022 187 1679 7.6% 11.14 [9.67;12.74]

Sep 2022 34 380 6.8% 8.95 [6.28;12.28] B
Srikanth 2005 3 31 3.0% 968 [2.04;2575] —&—
Staekenborg 2010 31 484 6.8% 640 [4.39; 8.97]

Xing 2012 34 467 6.9% 7.28 [5.09;10.03]

Yadav 2023 12 30 4.9% 40.00 [22.66; 59.40] P —
Total (95% CI) 444 4658 100.0% 9.02 [7.07;11.44] *
Prediction interval [3.37;21.97] ——

0 20 40 60 80 100
Prevalence of Elation/Euphoria

Heterogeneity: Tau® = 0.2351: Chi® = 95.44, df = 23 (P < 0.01); 1> = 76%

F2. Elation/Euphoria (subcortical)

Events per 100 observations

Study Events Total Weight Proportion 95% Cl IV, Random, 95% CI
Fernandez-Martinez 2008 (1) 2 22 10.4% 9.09 [1.12;29.16] —#——

Fuh 2005 24 161 32.0% 14.91 [9.79; 21.36] -

Jung 2016 1 49 6.4% 2.04 [0.05; 10.85] =—

Kim 2013 2 68 10.9% 2.94 [0.36; 10.22] =

Manso-Calderén 2019 17 184  30.0% 9.24 [5.47;14.38] | 3

Perri 2016 2 22 10.4% 9.09 [1.12;29.16] —%#——

Total (95% CI) 48 506 100.0% 8.72 [5.25; 14.14] >

Prediction interval [2.21; 28.78]

0 20 40 60 80 100
Prevalence of Elation/Euphoria

Heterogeneity: Tau® = 0.1926; Chi’ = 10.14, df = 5 (P = 0.07); I* = 51%

F3. Elation/Euphoria (mixed dementia)

Events per 100 observations

Study Events Total Weight Proportion 95% CI IV, Random, 95% Cl
Amr 2014 2 10 11.8% 20.00 [2.52;55.61] -

Anor 2017 3 54  20.8% 556 [1.16;15.39] —=—

Johnson 2011 8 92 537% 8.70 [3.83;16.42] -

Ricci 2009 2 30 13.7% 6.67 [0.82;22.07] —=——

Total (95% Cl) 15 186 100.0% 849 [5.17;13.63] 4

Prediction interval [2.81; 22.95] ——

0 20 40 60 80 100
Prevalence of Elation/Euphoria

Heterogeneity: Tau® = 0; Chi® = 2.29, df = 3 (P = 0.51); I = 0%

F4. Elation/Euphoria (VCI-ND)

Events per 100 observations

Study Events Total Weight Proportion 95% CI IV, Random, 95% CI
Chiu 2007 1 41 34.4% 2.44 [0.06;12.86] =—

Gupta 2013 2 28 65.6% 7.14 [0.88; 23.50] -I—

Total (95% CI) 3 69 100.0% 4.96 [1.60; 14.34] ’

0 20 40 60 80 100
Prevalence of Elation/Euphoria

Heterogeneity: Tau” = 0; Chi” = 0.81, df = 1 (P = 0.37); I = 0%

http://doi.org/10.47626/1516-4446-2025-4225
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G1. Apathy/Indifference (general)
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vascular impairment: a systematic review

Events per 100 observations

Study Events Total Weight Proportion 95% CI IV, Random, 95% CI
Akyol 2020 16 29 3.2% 55.17 [35.69; 73.55] —a—
Alves 2009 14 20 27% 70.00 [45.72; 88.11] —
Amoo 2011 14 18 2.5% 77.78 [52.36; 93.59] &
Amr 2014 5 13 2.5% 38.46 [13.86;68.42] —
Anor 2017 17 34 3.3% 50.00 [32.43;67.57] —a&—
Bandyopadhyay 2014 200 50 3.4% 40.00 [26.41; 54.82] o=
Bhat 2021 34 76 3.6% 4474 [33.31; 56.59] ——+
Caputo 2008 72 131 3.8% 54.96 [46.03; 63.66] ——
Chiu 2007 46 95 3.7% 48.42 [38.04; 58.90] —
D'Onofrio 2012 75 136 3.8% 55.15 [46.39; 63.68] —
Fernandez-Martinez 2008 6 14 2.6% 42.86 [17.66; 71.14] —
Fernandez-Martinez 2008 (1) 18 28 3.1% 64.29 [44.07; 81.36] —
Fuh 2005 98 196 3.8% 50.00 [42.79; 57.21] —=-
Gupta 2013 19 32 3.2% 59.38 [40.64; 76.30] ——
Hsieh 2009 56 77 35% 72.73 [61.38; 82.26] ;o ——
Ikeda 2004 20 28 3.0% 71.43 [51.33;86.78] —
Johnson 2011 56 85 3.6% 65.88 [54.80; 75.82] —E—
Kazui 2016 124 156 3.7% 79.49 [72.29; 85.53] ; -
Lyketsos 2000 14 62  3.4% 22.58 [12.93; 34.97] —— ;
Manso-Calderén 2019 209 320 3.9% 65.31 [59.82;70.52] = 3
Mukherjee 2017 7 1" 2.3% 63.64 [30.79; 89.07] D —
Ricci 2009 30 50 3.4% 60.00 [45.18;73.59] —
Santos 2018 30 53 3.5% 56.60 [42.28;70.16] —i—
Schwertner 2022 521 1678 4.0% 31.05 [28.84;33.32] i
Sep 2022 202 356 3.9% 56.74 [51.42; 61.95] 3
Siqueira-Neto 2013 41 234 3.8% 17.52 [12.88; 23.01] L
Srikanth 2005 29 31 2.0% 93.55 [78.58;99.21] —
Staekenborg 2010 314 484 3.9% 64.88 [60.44;69.13] |
Xing 2012 169 467 3.9% 36.19 [31.82;40.73] "
Yadav 2023 10 30 3.1% 33.33 [17.29; 52.81] +‘
Total (95% Cl) 2286 4994 100.0% 54.29 [47.22; 61.19] -
Prediction interval [20.75; 84.35]
Heterogensity: Tau® = 0.5241; Chi = 520.39, df = 29 (P < 0.01); I = 04% f T T T T !
0 20 40 60 80 100
Prevalence of Apathy/Indiference
G2. Apathy/Indifference (subcortical)
Events per 100 observations
Study Events Total Weight Proportion 95% CI IV, Random, 95% CI
Alves 2009 14 20 10.0% 70.00 [45.72; 88.11] —
Fernandez-Martinez 2008 (1) 12 22 11.5% 5455 [32.21;75.61] —
Fuh 2005 76 161 19.4% 47.20 [39.30; 55.22] -
Jung 2016 29 49 15.4% 59.18 [44.21;73.00] —i—
Kim 2013 39 68 16.8% 57.35 [44.77;69.28] ——
Manso-Calderén 2019 128 184 19.3% 69.57 [62.37;76.12] -
Perri 2016 19 22 75% 86.36 [65.09; 97.09] =
Total (95% CI) 317 526 100.0% 62.01 [51.93; 71.16] -
Prediction interval [31.21; 85.45]
Heterogeneity: Tau” = 0.2038: Chi® = 24.29, df = 6 (P < 0.01): I” = 75% T T T T T !
0 20 40 60 80 100
Prevalence of Apathy/Indiference
G3. Apathy/Indifference (mixed dementia)
Events per 100 observations
Study Events Total Weight Proportion 95% CI IV, Random, 95% CI
Amr 2014 4 10 7.2% 40.00 [12.16;73.76] —_—
Anor 2017 28 54 24.1% 51.85 [37.84;65.66] ——
Chiu 2007 13 21 12.8% 61.90 [38.44;81.89] —
Fonseca 2008 10 14 8.3% 71.43 [41.90; 91.61] —_—
Johnson 2011 58 92  29.7% 63.04 [52.34;72.88] ——
Mukherjee 2017 4 7 5.3% 57.14 [18.41;90.10] —_—
Ricci 2009 24 30 12.5% 80.00 [61.43;92.29] —
Total (95% CI) 141 228 100.0% 61.65 [52.71; 69.87] -
Prediction interval [41.07; 78.77] —_—
Heterogeneity” Tau” = 0.0708: Chi® = 8.69, df =6 (P = 0.19) I° =31% f T T T T !
0 20 40 60 80 100

G4. Apathy/Indifference (VCI-ND)

Prevalence of Apathy/Indiference

Events per 100 observations

Study Events Total Weight Proportion 95% CI IV, Random, 95% CI

Chiu 2007 10 41 40.0% 24.39 [12.36; 40.30] —

Gupta 2013 2 28 14.5% 7.14 [0.88;23.50] —=—

Kim 2013 12 59 45.5% 20.34 [10.98; 32.83] ——

Total (95% CI) 24 128 100.0% 19.07 [11.50; 29.94] -

Prediction interval [ 0.09; 98.36]

Heterogeneity- Tau® = 0.0080; Chi = 3.08, df = 2 (P = 0.21): I = 35% f T T T T !
0 20 40 60 80 100

http://doi.org/10.47626/1516-4446-2025-4225
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H1. Disinhibition (general)

Events per 100 observations

Study Events Total Weight Proportion 95% CI IV, Random, 95% Cl
Alves 2009 4 20 2.8% 20.00 [5.73; 43.66] —a

Amoo 2011 10 18 3.3% 55.56 [30.76; 78.47] —a—
Amr 2014 2 13 2.0% 15.38 [1.92;4545] —=——

Anor 2017 6 34 3.5% 17.65 [6.76; 34.53] —a—
Bandyopadhyay 2014 5 50 3.3% 10.00 [3.33;21.81] -—®—

Bhat 2021 15 76 4.5% 19.74 [11.49; 30.46] ——

Caputo 2008 16 131 4.7% 12.21  [7.15; 19.08] -

Chiu 2007 15 95 4.6% 15.79  [9.12; 24.70] =
Fernandez-Martinez 2008 2 14 2.0% 1429 [1.78;4281] —=—
Fernandez-Martinez 2008 (1) 5 28 3.2% 17.86 [6.06; 36.89] —a—

Fuh 2005 51 196 5.3% 26.02 [20.03; 32.75] -

Gupta 2013 3 32 2.6% 938 [1.98;25.02] —®——

Ikeda 2004 3 28 2.6% 1071 [2.27;28.23] —=——

Johnson 2011 26 85 4.9% 30.59 [21.05; 41.53] ——

Kazui 2016 39 156 5.2% 25.00 [18.42;32.55] =

Lyketsos 2000 7 62 3.8% 1129 [4.66;21.89] & —

Manso-Calderén 2019 91 320 5.5% 28.44 [23.56; 33.72] L

Ricci 2009 12 50  42% 24.00 [13.06; 38.17] —a—

Santos 2018 3 53 2.7% 566 [1.18;15.66] =—

Schwertner 2022 498 1679 5.7% 2966 [27.48;31.91] i

Sep 2022 77 380 5.5% 20.26 [16.34; 24.66] 3

Srikanth 2005 20 31 3.9% 64.52 [45.37;80.77] ——
Staekenborg 2010 77 484  55% 15.91 [12.76; 19.48] B

Xing 2012 24 467 5.0% 514 [3.32; 7.55] ;

Yadav 2023 9 30 3.8% 30.00 [14.73; 49.40] ——

Total (95% CI) 1020 4532 100.0% 19.81 [16.00; 24.27] >

Prediction interval [ 7.08; 44.47]

0 20 40 60 80 100
Prevalence of Disinhibition

Heterogeneity- Tau® = 0.3056: Chi” = 196.46, df = 24 (P < 0.01); I = 88%

H2. Disinhibition (subcortical)

Events per 100 observations

Study Events Total Weight Proportion 95% €l IV, Random, 95% CI
Alves 2009 4 20 3.2% 20.00 [5.73;43.66] —
Fernandez-Martinez 2008 (1) 5 22 3.8% 2273 [7.82;45.37] -

Fuh 2005 39 161 29.4% 2422 [17.83;31.59] -

Jung 2016 14 49 9.9% 28.57 [16.58; 43.26] ——

Kim 2013 19 68 13.6% 27.94 [17.73; 40.15] —
Manso-Calderén 2019 49 184 35.7% 26.63 [20.40; 33.63] R

Perri 2016 6 22 4.3% 27.27 [10.73; 50.22]

Total (95% CI) 136 526 100.0% 25.91 [22.34; 29.83] +

Prediction interval [21.30; 31.12] -

20 40 60 80 100
Prevalence of Disinhibition

Heterogeneity- Tau” = 0; Chi® = 1.1, df = 6 (P = 0.98); I = 0%

o

H3. Disinhibition (mixed dementia)

Events per 100 observations

Study Events Total Weight Proportion 95% CI IV, Random, 95% CI
Amr 2014 2 10 8.1% 20.00 [2.52;5561] —=

Anor 2017 9 54 26.5% 16.67 [7.92; 29.29] ——

Johnson 2011 29 92  431% 31.52 [22.23; 42.04] ——

Mukherjee 2017 1 7 4.6% 1429 [0.36;57.87) ———

Ricci 2009 5 30 17.7% 16.67 [5.64;34.72] —a

Total (95% CI) 46 193 100.0% 22.44 [15.34; 31.60] e

Prediction interval [ 8.12; 48.65]

0 20 40 60 80 100
Prevalence of Disinhibition

Heterogeneity: Tau” = 0.0819; Chi’ = 5.65, df = 4 (P = 0.23); I = 29%

H4. Disinhibition (VCI-ND)

Events per 100 observations

Study Events Total Weight Proportion 95% CI IV, Random, 95% CI
Chiu 2007 2 41 22.8% 4.88 [0.60;16.53] & —

Gupta 2013 2 28 22.3% 7.14 [0.88;23.50] —&—

Kim 2013 5 59 54.9% 8.47 [2.81;18.88] -I—

Total (95% Cl) 9 128 100.0% 7.20 [3.79; 13.28] 0

Prediction interval [0.10; 86.36]

0 20 40 60 80 100
Prevalence of Disinhibition

Heterogeneity: Tau® = 0: Chi® = 0.47, df = 2 (P = 0.79): I° = 0%

http://doi.org/10.47626/1516-4446-2025-4225
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1. Irritability/Lability (general)

Events per 100 observations

Study Events Total Weight Proportion 95% Cl IV, Random, 95% CI
Alves 2009 7 20 2.8% 35.00 [15.39;59.22] —

Amoo 2011 4 18 2.4% 2222 [6.41;47.64] —

Amr 2014 4 13 2.3% 30.77 [9.09; 61.43] —

Anor 2017 16 34 3.3% 47.06 [29.78; 64.87] ——
Bandyopadhyay 2014 8 50 3.1% 16.00 [7.47;2011] —@—

Bhat 2021 27 76 3.8% 35.53 [24.88; 47.34] ——

Caputo 2008 44 131 4.0% 33.50 [25.58; 42.36] —&-

Chiu 2007 39 95 3.9% 41.05 [31.06; 51.62] ——
D'Onofrio 2012 52 136 4.0% 38.24 [30.04; 46.95] ——
Fernandez-Martinez 2008 5 14 2.4% 35.71 [12.76; 64.86] ——
Femandez-Martinez 2008 (1) 10 28 3.1% 3571 [18.64; 55.93] —a

Fuh 2005 85 196 4.1% 43.37 [36.32; 50.62] -

Gupta 2013 19 32 3.3% 59.38 [40.64; 76.30] ——
Hsieh 2009 33 77 3.8% 42.86 [31.63; 54.65] ——

Ikeda 2004 6 28 2.8% 21.43  [8.30; 40.95] —a—

Johnson 2011 46 85 3.9% 5412 [42.96; 64.98] ——
Kazui 2016 62 156 4.0% 39.74 [32.01;47.88] -

Lyketsos 2000 1" 62 3.4% 17.74 [9.20; 29.53] ——
Manso-Calderén 2019 199 320 4.2% 62.19 [56.63; 67.52] i &
Mukherjee 2017 6 11 2.2% 54.55 [23.38;83.25] —
Ricci 2009 22 50 3.6% 44.00 [29.99; 58.75] —
Santos 2018 10 53 3.3% 18.87 [9.44;31.97] ——

Schwertner 2022 868 1678 4.3% 51.73 [49.31; 54.14]

Sep 2022 202 380 4.2% 53.16 [48.00; 58.26] s 3
Siqueira-Neto 2013 24 234 3.9% 10.26 [6.68; 14.88] | 3 i

Srikanth 2005 24 31 2.9% 77.42 [58.90; 90.41] ——
Staekenborg 2010 205 484 4.2% 42.36 [37.91;46.90] =

Xing 2012 76 467 4.1% 16.27 [13.04; 19.94] = i

Yadav 2023 24 30 2.8% 80.00 [61.43;92.29] ; —a—
Total (95% CI) 2138 4989 100.0% 38.76 [32.87; 45.01] -

Prediction interval [14.42; 70.40]

0 20 40 60 80 100
Prevalence of Irritability/Lability

Heterogeneity- Tau® = 0.3980; Chi® = 302.75, df = 28 (P < 0.01); I = 93%

12. Irritability/Lability (subcortical)

Events per 100 observations

Study Events Total Weight Proportion 95% CI IV, Random, 95% CI
Alves 2009 7 20 10.1% 35.00 [15.39;59.22] —a——
Fernéndez-Martinez 2008 (1) 7 22 10.3% 31.82 [13.86; 54.87] —a—

Fuh 2005 67 161 18.7% 41.61 [33.91;49.64] -

Jung 2016 18 49 147% 36.73 [23.42;51.71] ——

Kim 2013 31 68 16.3% 45.59 [33.45;58.12] ——
Manso-Calderén 2019 116 184 18.9% 63.04 [55.63; 70.03] Lo
Perri 2016 11 22 11.1% 50.00 [28.22; 71.78] —
Total (95% CI) 257 526 100.0% 44.73 [35.11; 54.76] -
Prediction interval [18.59; 74.14]

Heterogeneity- Tau® = 0.1999: Chi” = 24.84, df = 6 (P < 0.01): I° = 76%
0 20 40 60 80 100
Prevalence of Irritability/Lability

13. Irritability/Lability (mixed dementia)

Events per 100 observations

Study Events Total Weight Proportion 95% ClI IV, Random, 95% CI
Amr 2014 3 10  59% 30.00 [6.67;65.25] —_—
Anor 2017 22 54 23.9% 40.74 [27.57; 54.97] ——

Chiu 2007 8 21 122% 38.10 [18.11;61.56] L T
Fonseca 2008 8 14 9.0% 57.14 [28.86; 82.34] —
Johnson 2011 39 92 31.8% 42.39 [32.15;53.14] ——
Mukherjee 2017 5 7 41% 71.43 [29.04; 96.33] —

Ricci 2009 7 30 13.0% 23.33 [9.93;42.28] —

Total (95% CI) 92 228 100.0% 40.44 [32.44; 48.98] -
Prediction interval [24.29; 58.97]

0 20 40 60 80 100
Prevalence of Irritability/Lability

Heterogeneity: Tau® = 0.0539; Chi’ = 8.08, df = 6 (P = 0.23); I° = 26%

I4. Irritability/Lability (VCI-ND)

Events per 100 observations

Study Events Total Weight Proportion 95% CI IV, Random, 95% CI
Chiu 2007 14 41 33.9% 34.15 [20.08; 50.59] +

Gupta 2013 12 28 27.2% 42.86 [24.46;62.82] —

Kim 2013 15 59 38.9% 2542 [14.98; 38.44] —.—

Total (95% CI) 41 128 100.0% 32.75 [23.85; 43.09] "

Prediction interval [ 1.03; 95.80]

0 20 40 60 80 100
Prevalence of Irritability/Lability

Heterogeneity: Tau® = 0.0410: Chi” = 2.73, df = 2 (P = 0.26): I° = 27%

http://doi.org/10.47626/1516-4446-2025-4225
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J1. Aberrant motor behavior (general)

Events per 100 observations

Study Events Total Weight Proportion 95% CI IV, Random, 95% CI
Alves 2009 3 20 2.8% 15.00 [3.21;37.89] —&——

Amoo 2011 7 18 3.3% 38.89 [17.30; 64.25] —
Amr 2014 2 13 2.3% 15.38 [1.92;45.45] —&—

Anor 2017 10 34 3.7% 29.41 [15.10; 47.48] —
Bandyopadhyay 2014 14 50 3.9% 28.00 [16.23; 42.49] e

Bhat 2021 15 7% 4.0% 19.74  [11.49; 30.46] ——

Caputo 2008 22 131 4.2% 16.79 [10.83; 24.31] R

Chiu 2007 25 95 4.2% 26.32 [17.81;36.35] ——
D'Onofrio 2012 24 136 4.2% 17.65 [11.65;25.11] 4=
Fernandez-Martinez 2008 2 14 2.3% 1429 [1.78;42.81 —&+——
Fernandez-Martinez 2008 (1) 2 28 2.4% 714 [0.88;23.50] —#&—

Fuh 2005 58 196 4.4% 29.59 [23.30; 36.51] -

Gupta 2013 9 32 3.6% 28.12 [13.75; 46.75] —
Hsieh 2009 47 I 4.2% 61.04 [49.25;71.95] ——
Ikeda 2004 6 28 3.4% 21.43  [8.30; 40.95] ——

Kazui 2016 24 156 4.2% 15.38 [10.11; 22.02] =

Lyketsos 2000 5 62 3.4% 8.06 [2.67;17.83] &—|
Manso-Calderén 2019 73 320 4.4% 22.81 [18.33;27.81] R 5

Mukherjee 2017 2 1" 2.3% 18.18 [2.28;51.78] —®&———
Ricci 2009 19 50 4.0% 38.00 [24.65;52.83] i
Schwertner 2022 686 1678 4.5% 40.88 [38.52; 43.28]

Sep 2022 50 380 4.4% 13.16  [9.93; 16.98] |

Siqueira-Neto 2013 10 234 3.9% 427 [207, 7.72] B

Srikanth 2005 9 31 3.6% 29.03 [14.22; 48.04] —
Staekenborg 2010 64 484 4.4% 13.22 [10.33; 16.57] |-

Xing 2012 59 467 4.4% 12.63 [9.76; 15.99]

Yadav 2023 12 30 3.7% 40.00 [22.66; 59.40] ——
Total (95% CI) 1259 4851 100.0% 21.42 [16.43; 27.43] >
Prediction interval [ 4.99; 58.61]

Heterogeneity: Tau® = 0.6120; Chi® = 410.82, df = 26 (P < 0.01); I* = 94%
0 20 40 60 80 100
Prevalence of Aberrant motor behavior

J2. Aberrant motor behavior (subcortical)

Events per 100 observations

Study Events Total Weight Proportion 95% ClI IV, Random, 95% CI
Alves 2009 3 20 6.7% 15.00 [3.21;37.89] —=———

Fuh 2005 48 161 27.9% 29.81 [22.87;37.52] -

Jung 2016 6 49 11.6% 12.24 [4.63;2477] —&——

Kim 2013 11 68 16.5% 16.18 [ 8.36; 27.10] ——

Manso-Calderén 2019 40 184 27.3% 21.74 [16.01; 28.40] L3

Perri 2016 6 22 101% 27.27 [10.73;50.22] —

Total (95% CI) 114 504 100.0% 21.38 [16.10; 27.83] -

Prediction interval [9.57; 41.16] ‘

0 20 40 60 80 100
Prevalence of Aberrant motor behavior

Heterogeneity: Tau® = 0.0840; Chi® = 10.07, df = 5 (P = 0.07); I = 50%

J3. Aberrant motor behavior (mixed dementia)

Events per 100 observations

Study Events Total Weight Proportion 95% CI IV, Random, 95% CI

Amr 2014 5 10 14.7% 50.00 [18.71;81.29] —

Anor 2017 7 54 21.5% 12.96 [5.37; 24.90] -

Chiu 2007 6 21 18.9% 28.57 [11.28;52.18] —a—

Fonseca 2008 2 14 11.7% 1429 [1.78;4281] —&————

Mukherjee 2017 2 7 10.4% 28.57 [3.67;70.96] —® ———

Ricci 2009 12 30 22.7% 40.00 [22.66; 59.40] ——

Total (95% CI) 34 136 100.0% 27.25 [16.43; 41.66] -

Prediction interval [ 5.53; 70.57] ——
Heterageneity: Tau® = 0.3386; Chi® = 11.13, df = 5 (P = 0.05): I = 55% f T T T T !

0 20 40 60 80 100
Prevalence of Aberrant motor behavior

J4. Aberrant motor behavior (VCI-ND)

Events per 100 observations

Study Events Total Weight Proportion 95% CI IV, Random, 95% CI
Chiu 2007 1 41 39.8% 2.44 [0.06; 12.86] F

Gupta 2013 4 28 60.2% 14.29 [4.03;32.67] @ —

Total (95% Cl) 5 69 100.0% 7.26 [1.25; 32.59] -<EE——

0 20 40 60 80 100
Prevalence of Aberrant motor behavior

Heterogeneity: Tau” = 1.1412; Chi> = 2.73, df = 1 (P = 0.10); I° = 63%

http://doi.org/10.47626/1516-4446-2025-4225
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K1. Sleep and nighttime disorders (general)

Events per 100 observations

Study Events Total Weight Proportion 95% CI IV, Random, 95% CI
Alves 2009 5 20 3.3% 25.00 [8.66;49.10] —a——

Amoo 2011 10 18 3.5% 55.56 [30.76; 78.47] ———
Amr 2014 3 13 2.7% 23.08 [5.04;53.81] —a—

Anor 2017 19 34 4.2% 55.88 [37.89;72.81] ——
Bandyopadhyay 2014 20 50 4.4% 40.00 [26.41; 54.82] o=

Bhat 2021 19 76 4.6% 25.00 [15.77; 36.26] ——

Caputo 2008 35 131 4.8% 26.72 [19.37; 35.15] i

Chiu 2007 57 95 4.8% 60.00 [49.44;69.92] ——
D'Onofrio 2012 85 136 4.9% 62.50 [53.79; 70.65] —
Fernandez-Martinez 2008 3 14 2.7% 2143 [4.66;5080] — & ——
Femandez-Martinez 2008 (1) 1 28 1.6% 3.57 [0.09;18.35] =—

Fuh 2005 103 196 5.0% 52.55 [45.31;59.71] -
Gupta 2013 16 32 4.1% 50.00 [31.89;68.11] ——a—
Hsieh 2009 59 7 4.5% 76.62 [65.59; 85.52] —i—
Kazui 2016 42 156 4.9% 26.92 [20.14; 34.60] -
Manso-Calderén 2019 211 320 5.1% 65.94 [60.46; 71.12] R 5
Mukherjee 2017 5 11 2.9% 4545 [16.75; 76.62] —
Ricci 2009 8 50 4.0% 16.00 [7.17;29.11] ——

Schwertner 2022 628 1678 5.2% 37.43 [35.10; 39.79]

Sep 2022 57 203 5.0% 28.08 [22.01; 34.80] =

Srikanth 2005 5 31 3.4% 16.13 [545;33.73] —&—
Staekenborg 2010 158 484 5.1% 32.64 [28.48;37.02] | 3

Xing 2012 79 467 5.1% 16.92 [13.63; 20.63] = i

Yadav 2023 18 30 4.0% 60.00 [40.60; 77.34] —
Total (95% Cl) 1646 4350 100.0% 38.43 [31.55; 45.80] -
Prediction interval [12.93; 72.40]

0 20 40 60 80 100
Prevalence of Sleep and nighttime behavior disorders

Heterogeneity: Tau® = 0.4552; Chi® = 356.01, df = 23 (P < 0.01); I> = 949%

K2. Sleep and nighttime disorders (subcortical)

Events per 100 observations

Study Events Total Weight Proportion 95% CI IV, Random, 95% CI
Alves 2009 6 20 14.0% 30.00 [11.89; 54.28] +
Fernandez-Martinez 2008 (1) 1 22 6.1% 455 [0.12;22.84] =—— :

Fuh 2005 80 161 21.3% 49.69 [41.72; 57.67] -

Jung 2016 16 49  18.2% 32.65 [19.95; 47.54] ——

Kim 2013 19 68 19.0% 27.94 [17.73; 40.15] +
Manso-Calderén 2019 110 184 21.4% 59.78 [52.32; 66.93] -
Total (95% CI) 232 504 100.0% 36.95 [24.72; 51.12] -
Prediction interval [7.99; 79.83]

0 20 40 60 80 100
Prevalence of Sleep and nighttime behavior disorders

Heterogeneity- Tau® = 0.3859: Chi’ = 35.84, df = 5 (P < 0.01): I° = 86%

K3. Sleep and nighttime disorders (mixed dementia)

Events per 100 observations

Study Events Total Weight Proportion 95% CI IV, Random, 95% CI
Amr 2014 4 10 10.7% 40.00 [12.16; 73.76] I FE—
Anor 2017 18 54 28.2% 33.33 [21.09; 47.47] ——

Chiu 2007 14 21 171% 66.67 [43.03; 85.41] T
Fonseca 2008 7 14 141% 50.00 [23.04; 76.96] ——
Mukherjee 2017 4 7 81% 57.14 [18.41;90.10] —_—
Ricci 2009 " 30 21.8% 36.67 [19.93; 56.14] —

Total (95% CI) 58 136 100.0% 44.63 [33.54; 56.28] -
Prediction interval [20.11; 72.07] —_—

Heterogeneity: Tau® = 0.1187; Chi? = 7.81, df = 5 (P = 0.17); I = 36%
0 20 40 60 80 100
Prevalence of Sleep and nighttime behavior disorders

K4. Sleep and nighttime disorders (VCI-ND)

Events per 100 observations

Study Events Total Weight Proportion 95% CI IV, Random, 95% CI
Chiu 2007 24 41 34.9% 58.54 [42.11; 73.68] ——
Gupta 2013 4 28 32.9% 1429 [4.03; 3267] —@—

Kim 2013 3 59 32.3% 5.08 [1.06; 14.15] f#&— |

Total (95% CI) 31 128 100.0% 19.57 [3.03; 65.42] —eouiE—
Prediction interval [ 0.00; 100.00]

0 20 40 60 80 100
Prevalence of Sleep and nighttime behavior disorders

Heterogeneity: Tau” = 3.0405; Chi” = 29.06, df = 2 (P < 0.01); I° = 93%
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L1. Appetite and eating disorders (general)

Events per 100 observations

Study Events Total Weight Proportion 95% CI IV, Random, 95% CI
Alves 2009 4 20 2.8% 20.00 [5.73;43.66] —

Amr 2014 4 13 2.6% 30.77 [9.09; 61.43] —
Anor 2017 9 34 4.0% 26.47 [12.88; 44.36] —a—
Bandyopadhyay 2014 14 50 46% 28.00 [16.23; 42.49] ——

Bhat 2021 20 76 5.0% 26.32 [16.87; 37.68] ——

Caputo 2008 20 131 5.2% 15.27 [9.58; 22.59] -l

Chiu 2007 30 95 5.4% 31.58 [22.42; 41.92] ——

D'Onofrio 2012 73 136 5.7% 53.68 [44.93;62.26] —-
Fernandez-Martinez 2008 4 14 2.7% 28.57 [8.39;58.10] ——
Fernandez-Martinez 2008 (1) 4 28 2.9% 1429 [4.03;32.67] —&——

Fuh 2005 81 196 5.9% 41.33 [34.36; 48.56] -

Gupta 2013 27 32 3.3% 84.38 [67.21;94.72] —
Hsieh 2009 13 77 4.7% 16.88 [9.31;27.14] —&—

Kazui 2016 32 156 5.5% 20.51 [14.47;27.71] -
Manso-Calderén 2019 110 320 6.1% 34.38 [29.18; 39.86] L =

Mukherjee 2017 5 1" 2.6% 4545 [16.75; 76.62] B
Ricci 2009 8 50 4.0% 16.00 [7.17;29.11] —a—

Schwertner 2022 463 1677 6.3% 27.61 [25.48;29.82]

Sep 2022 97 356 6.1% 27.25 [22.69; 32.19] k3

Staekenborg 2010 139 484 6.2% 28.72 [24.73; 32.97] L 3

Xing 2012 50 467 5.9% 10.71  [8.05; 13.87] -

Yadav 2023 3 30 2.6% 10.00 [2.11;26.53] —&—

Total (95% CI) 1210 4453 100.0% 27.32 [22.70; 32.49] -

Prediction interval [11.41; 52.31]
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Heterogeneity: Tau® = 0.2476; Chi® = 186.84, df = 21 (P < 0.01); I* = 89%

L2. Appetite and eating disorders (subcortical)

Events per 100 observations

Study Events Total Weight Proportion 95% €l IV, Random, 95% CI
Alves 2009 4 20 5.4% 2000 [5.73;43.66] —=——
Fernandez-Martinez 2008 (1) 3 22 4.4% 1364 [2.91;3491] —=—

Fuh 2005 65 161 28.6% 40.37 [32.72; 48.38] -

Jung 2016 15 49 13.9% 30.61 [18.25;45.42] —

Kim 2013 24 68 18.1% 35.29 [24.08; 47.83] —i—
Manso-Calderén 2019 67 184 29.6% 36.41 [29.46; 43.81] -

Total (95% Cl) 178 504 100.0% 34.16 [28.37; 40.46] -

Prediction interval [20.87; 50.50]
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Heterogeneity: Tau® = 0.0404: Chi® = 8.25, df = 5 (P = 0.14); I = 30%

L3. Appetite and eating disorders (mixed dementia)

Events per 100 observations

Study Events Total Weight Proportion 95% ClI IV, Random, 95% CI
Amr 2014 4 10 9.7% 40.00 [12.16;73.76] e —
Anor 2017 9 54  30.4% 16.67 [7.92;29.29] —

Chiu 2007 5 21 155% 23.81 [8.22;47.17] —a

Fonseca 2008 5 14 13.0% 35.71 [12.76; 64.86] —
Mukherjee 2017 2 7 58% 28.57 [367;70.96] ———=——
Ricci 2009 9 30 25.6% 30.00 [14.73; 49.40] —

Total (95% CI) 34 136 100.0% 25.82 [19.00; 34.07] -

Prediction interval [16.60; 37.85] ‘—
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Heterogeneity: Tau® = 0: Chi’ = 4.36, df = 5 (P = 0.50); I° = 0%

L4. Appetite and eating disorders (VCI-ND)

Events per 100 observations

Study Events Total Weight Proportion 95% ClI IV, Random, 95% CI
Chiu 2007 10 41 33.8% 24.39 [12.36; 40.30] +

Gupta 2013 12 28 33.1% 42.86 [24.46; 62.82] ——

Kim 2013 8 59 33.1% 13.56 [6.04;24.98] =

Total (95% CI) 30 128 100.0% 2514 [12.31; 44.55] i

Prediction interval [ 0.00; 99.99]
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Prevalence of Appetite and eating disorders

Heterogeneity: Tau® = 0.4537: Chi® = 8.45, df = 2 (P = 0.01): I = 76%

http://doi.org/10.47626/1516-4446-2025-4225



