
Supplementary Material


Table S1. Search terms 
	Database
	Disease
	Cognition
	Imaging
	Affective Symptoms

	Web of Science - Web of Science Core Collection
	ALL=(Parkinson* OR Lewy bod* OR synucleinopath*)
	AND 
ALL=(“cognitive impairment” OR "cognitive decline" OR "cognitive complaint*" OR "memory complaint*" OR “MCI” OR dementia) 
	AND 
ALL=(imaging OR "PET" OR "MRI" OR "fMRI" OR "DTI" OR "diffusion tensor imaging" OR "magnetic resonance imaging" OR "positron emission tomography" OR "functional MRI" OR "SPECT" OR "Single-photon emission computed tomography") 

	AND 
ALL=(Anxiety OR Apathy OR Depression OR "Affective Disorder" OR "mood disorder" )


	PubMed - Medline

	((Parkinson*) OR ("Lewy bod*")) OR (synucleinopath*) 
	AND 
(“cognitive impairment”) OR ("cognitive decline") OR ("cognitive complaint*") OR ("memory complaint*") OR (“MCI”) OR (dementia)
	AND 
(((((((((imaging) OR ("PET")) OR ("MRI")) OR ("fMRI")) OR ("DTI")) OR ("diffusion tensor imaging")) OR ("magnetic resonance imaging")) OR ("positron emission tomography")) OR ("functional MRI")) OR ("SPECT") OR ("Single-photon emission computed tomography")
	AND 
(((Anxiety) OR (Apathy)) OR (Depression)) OR ("Affective Disorder") OR (“mood disorder”)


	Ovid – APAPsychInfo

	(Parkinson* or Lewy bod* or synucleinopath*).mp.
	AND 
(cognitive impairment OR cognitive decline OR cognitive complaint* OR memory complaint* OR MCI OR dementia).mp.
	AND 
(imaging OR "PET" OR "MRI" OR "fMRI" OR "DTI" OR "diffusion tensor imaging" OR "magnetic resonance imaging" OR "positron emission tomography" OR "functional MRI" OR "SPECT" OR "Single-photon emission computed tomography").mp.
	AND 
(Anxiety OR Apathy OR Depression OR affective disorder OR mood disorder).mp.

	mp, multi-purpose field search












Quality assessment procedure

To assess the quality of individuals studies, nine quality criteria were applied following the approach of Wolters et al.1 that has been implemented in a previous systematic review by Carey and colleagues on neuroimaging studies of anxiety in PD2 and is based upon the guidelines by Poldrack et al.3 on how to report fMRI studies. The criteria are as follows: (a) patient demographics; (b) imaging procedure; (c) spatial normalization method; (d) determination of ROIs; (e) reproducibility of the analyzes; (f) statistical tests used to substantiate the results; (g) correction for the multiple testing problem; (h) figures and tables; (i) quality control measures (Table S2). Studies could score 0, 0.5 or 1 point for each item. An overall score of ≥7.5 was considered as good quality, 4.5–7 as fair quality, and ≤4 as poor quality.1,2 Details of the results of quality assessment can be seen in Table S2. It was performed by two researchers (L.W. and N. M.) and discrepancies were discussed until consensus was reached. 
Only dopaminergic imaging techniques had been used by more than one study within the DLB group. None of the other imaging techniques had been used by more than one study within either clinical group and studies demonstrated even further heterogeneity in terms of study design (comparisons vs correlations, different affective symptom measurement scales, different levels of cognitive impairment etc.). As such, the risk of bias across studies could not be formally assessed. 


1. Wolters AF, van de Weijer SC, Leentjens AF, Duits AA, Jacobs HI, Kuijf ML. Resting-state fMRI in Parkinson's disease patients with cognitive impairment: a meta-analysis. Parkinsonism Relate Disord. 2019; 62:16-27. https://doi.org/10.1016/j.parkreldis.2018.12.016 
2. Carey G, Görmezoğlu M, de Jong JJ, et al. Neuroimaging of anxiety in Parkinson's disease: a systematic review. Movement Disorders 2021;36(2):327-39. https://doi.org/10.1002/mds.28404
3. Poldrack RA, Fletcher PC, Henson RN, Worsley KJ, Brett M, Nichols TE. Guidelines for reporting an fMRI study. Neuroimage. 2008; 40(2):409-14. https://doi.org/10.1016/j.neuroimage.2007.11.048


	Study
	a
	b
	c
	d
	e
	f
	g
	h
	i
	Total
	 

	PD-MCI/PDD

	Anatomical
	
	
	
	
	
	
	
	
	
	
	

	Almeida et al., 2003
	1
	1
	0.5
	1
	0.5
	1
	1
	1
	0.5
	7.5
	

	Chang et al., 2018
	1
	1
	1
	1
	1
	1
	1
	0.5
	0
	7.5
	 

	Functional
	
	
	
	
	
	
	
	
	
	
	 

	Xing et al., 2021
	1
	1
	1
	1
	1
	1
	1
	1
	0.5
	8.5
	 

	Zhang et al., 2023
	1
	1
	1
	1
	1
	1
	1
	1
	0
	8
	

	Wright et al., 2025 (also included MCI-LB)
	1
	1
	1
	1
	1
	1
	1
	1
	0.5
	8.5
	 

	Other
	
	
	
	
	
	
	
	
	
	
	 

	Palermo et al., 2019
	1
	1
	1
	1
	1
	1
	1
	0.5
	0
	7.5
	 

	Zhang et al., 2024
	1
	1
	1
	1
	1
	1
	1
	1
	0
	8
	 

	MCI-LB/DLB

	Anatomical
	
	
	
	
	
	
	
	
	
	
	

	Jaramillo-Jimenez et al., 2021
	0.5
	0.5
	0
	0.5
	1
	1
	1
	1
	0.5
	6.5
	 

	Querry et al., 2024
	1
	1
	1
	1
	1
	1
	0
	0.5
	1
	7.5
	 

	Functional
	
	
	
	
	
	
	
	
	
	
	 

	Querry et al., 2025
	1
	1
	1
	1
	1
	1
	0.5
	1
	0
	7.5
	 

	Neurotransmission
	
	
	
	
	
	
	
	
	
	
	 

	Roselli et al., 2009
	1
	1
	0
	0.5
	0
	1
	1
	1
	0
	5.5
	 

	Siepel et al., 2016
	0.5
	1
	0
	0
	0.5
	0.5 
	0.5
	1
	0
	4
	

	Kasanuki et al., 2017
	0.5
	1
	0
	0.5
	1
	0.5
	0.5
	0.5
	0
	4.5
	

	Mazère et al., 2017
	0.5
	1
	0.5
	0.5
	0.5
	1
	1
	1
	0
	6
	

	Yoo et al., 2020
	1
	1
	1
	0.5
	1
	1
	1
	1
	0
	7.5
	

	Sturchio et al., 2025
	0.5
	1
	1
	0.5
	1
	1
	0
	0
	0
	5
	

	Metabolic/Perfusion
	
	
	
	
	
	
	
	
	
	
	

	Murayama et al., 2022
	0
	1
	0
	0.5
	0.5
	1
	0.5
	0.5
	0
	4
	

	Gan et al., 2023
	1
	0.5
	1
	0
	1
	1
	0.5
	1
	0
	6
	


Table S2. Quality assessment of the studies as good (green), fair (yellow) or poor (red) quality. 

DLB, dementia with Lewy bodies, MCI-LB, mild cognitive impairment relating to dementia with Lewy bodies; PDD, Parkinson’s disease dementia; PD-MCI, Parkinson’s disease related mild cognitive impairment

0 = poor criteria; 0.5 = moderate criteria; 1 = good criteria

a. Did they give a full description of the study participants?
b. Did they give a full description of the imaging type and acquisition?
c. Did they specify the spatial normalization procedure, including the atlas or template which is used to match the images to?
d. Did they specify how the regions of interest were determined?
e. Did they provide enough detail to reproduce the analyzes?
f. Are all the empirical claims supported by a specific statistical test?
g. Did they describe and account for the multiple testing problem?
h. Do the figures and tables stand on their own?
i. Are the quality control measures documented?



Table S3. Features of study design in studies reporting null vs positive findings
	
	Reported significant findings?
	Survived Multiple Comparison Correction?
	Primary Aim?
	Who gave the NPS report?
	Was the imaging analysis hypothesis driven or exploratory?*

	PD-MCI/PDD

	Anatomical
	
	
	
	
	

	Almeida et al., 2003
	No
	-
	No
	Patient (GDS)
	Exploratory

	Chang et al., 2018
	Yes
	Yes
	Yes
	Patient (GDS)
	Hypothesis driven

	Functional
	
	
	
	
	

	Xing et al., 2021
	No
	-
	No
	Clinician rated (HAMD and HAMA)
	Exploratory

	Zhang et al., 2023
	Yes
	No
	Yes, but with other clinical symptoms
	Clinician rated (HAMD and HAMA)
	Hypothesis driven

	Wright et al., 2025
	Yes
	PD-MCI: Yes, 
MCI-LB: No
	Yes
	Informant (NPI)
	Hypothesis driven

	Other
	
	
	
	
	

	Palermo et al., 2019
	No
	-
	No
	Patient (GDS)
	Exploratory

	Zhang et al., 2024
	No
	-
	Yes, but with other clinical symptoms
	Patient (GDS)
	Hypothesis driven

	MCI-LB/DLB

	Anatomical
	
	
	
	
	

	Jaramillo-Jimenez et al., 2021
	No
	-
	Yes
	Informant (NPI)
	Hypothesis driven

	Querry et al., 2024
	Yes 
	No
	Yes
	Patient (MINI)
	Exploratory

	Functional
	
	
	
	
	

	Querry et al., 2025
	Yes
	Yes and No
	Yes
	Patient (MINI)
	Exploratory

	Neurotransmission
	
	
	
	
	

	Roselli et al., 2009
	Yes
	Yes
	Yes
	Informant (NPI)
	Hypothesis driven

	Siepel et al., 2016
	No
	-
	Yes, but with other clinical symptoms
	Informant (NPI), patient (SAS), clinician rated (MADRS)
	Hypothesis driven

	Kasanuki et al., 2017
	No
	-
	No
	Questionnaire
	Hypothesis driven

	Mazère et al., 2017
	Yes
	Yes
	Yes, but with other clinical symptoms
	Informant (NPI)
	Hypothesis driven

	Yoo et al., 2020
	Yes
	Yes
	Yes, but with other clinical symptoms
	Informant (NPI)
	Hypothesis driven

	Sturchio et al., 2025
	No
	-
	No
	Patient (GDS)
	Exploratory

	Metabolic/Perfusion
	
	
	
	
	

	Murayama et al., 2022
	Yes
	Yes**
	Yes, but with other clinical symptoms
	Clinician observation
	Exploratory

	Gan et al., 2023
	No
	-
	Yes
	Informant (NPI)
	Exploratory

	Studies reporting positive findings are highlighted in grey
*Hypothesis driven includes studies in which specific regions of interest were chosen in relation to Lewy body pathology (e.g., DAT imaging of the striatum) or involvement in affective symptoms (e.g., volume of the amygdala)
**corrected only for comparison of 3 symptoms, not each brain region (e.g., p<0.05/3)
DLB, dementia with Lewy bodies; FDR, false discovery rate; FWE, family wise error; GDS, geriatric depression scale; HAMA, Hamilton Anxiety Rating Scale; HAMD, Hamilton Depression Rating Scale; MADRS, Montgomery and Asberg Depression Rating Scale; MCI-LB, mild cognitive impairment with Lewy bodies; NPI, neuropsychiatric inventory; NPS, neuropsychiatric symptoms; PDD, Parkinson’s disease dementia; PD-MCI, Parkinson’s disease mild cognitive impairment; SAS, Starkstein Apathy Scale



