Background and Objectives

Photophobia is a sensory disturbance provoked by light. Little is known about the association between photophobia and dementia with Lewy bodies (DLB). In this study, we aimed to identify the frequency and the neural basis of photophobia in prodromal and mild DLB.

Methods

One hundred thirteen DLB patients, 53 Alzheimer's disease (AD) patients, 20 AD and DLB patients, 31 patients with other neurocognitive diseases -including prodromal and mild demented patients -, and 31 healthy elderly controls were included in this case-control study. Photophobia was systematically looked for and compared between groups. Among a selection of 77 DLB patients, we used voxel-based morphometry (VBM) to compare those with and those without photophobia (gray matter volume; SPM12, XjView and Matlab R2021b software).

Results

The frequency of photophobia was higher in the DLB group (47.3%) than in the other groups (P=.002). The photophobia questionnaire score was higher in the DLB group than in the AD group (P=.001). Comparison between DLB patients with and those without photophobia showed decreased gray matter in the photophobia subgroup, in the right precentral cortex, in the eyelid motor region of Penfield's homunculus (P=.007, FWE corrected).

Conclusion

Photophobia is a quite frequent symptom of prodromal and mild DLB. The neural basis of photophobia in DLB involves the right precentral cortex, which could have a role in the decrease of cerebral excitability, but also the motricity of the eyelids.

Introduction

Dementia with Lewy bodies (DLB) is a frequent neurocognitive disease with key features such as hallucinations, cognitive and alertness fluctuations, REM sleep behavior disorder (RBD), and parkinsonism. [START_REF] Mckeith | Research criteria for the diagnosis of prodromal dementia with Lewy bodies[END_REF] In addition to these key characteristics, other symptoms have been described, such as depression and anxiety at the behavioral level and constipation and orthostatic hypotension at the neurovegetative level. [START_REF] Van De Beek | Characterization of symptoms and determinants of disease burden in dementia with Lewy bodies: DEvELOP design and baseline results[END_REF] Recently, in the MEMENTO cohort study, we described new symptoms in the prodromal stage of DLB, such as rhinorrhea, sicca syndrome, and photophobia; 3 in this cohort, photophobia was present in 36.3% of patients. Photophobia is a sensory disturbance provoked by light, and known since 1856 to be associated with the nervous system and in particular the trigeminal nerve. [START_REF] Castorani | Mémoire sur la photophobie[END_REF] Photophobia was first associated with ophthalmological diseases, such as lesions of the cornea, and subsequently with neurologic and neurogeriatric conditions, such as migraine, [START_REF] Chong | Interictal photosensitivity associates with altered brain structure in patients with episodic migraine[END_REF] blepharospasm, [START_REF] Wu | Effect of light on blinking in patients with idiopathic isolated blepharospasm[END_REF] and progressive supranuclear palsy (PSP). [START_REF] Nath | Clinical features and natural history of progressive supranuclear palsy: a clinical cohort study[END_REF] Photophobia, present in 43 to 100% of PSP patients, [START_REF] Baschieri | Autonomic dysfunction in progressive supranuclear palsy[END_REF] appears to cause a reduction in quality of life, with an impact on outdoor activities. [START_REF] Mohanty | Clinical implications of photophobia in progressive supranuclear palsy[END_REF] Photophobia has been very rarely studied in other neurocognitive diseases. In a study of 6 patients with Alzheimer's disease and 6 with Parkinson's disease, photophobia was described in all patients. [START_REF] Bargagli | Neurophthalmologic and Orthoptic Ambulatory Assessments Reveal Ocular and Visual Changes in Patients With Early Alzheimer and Parkinson's Disease[END_REF] In a larger study of 525 PD patients, the proportion of photophobia is not precisely described but visual symptoms present in 63 patients (12%) included photophobia. [START_REF] Barrell | High-Order Visual Processing, Visual Symptoms, and Visual Hallucinations: A Possible Symptomatic Progression of Parkinson's Disease[END_REF] The neural basis of photophobia is unclear. Recently, activation of the posterior thalamus by optogenetic techniques in mice has induced photophobic behaviour. [START_REF] Sowers | Stimulation of Posterior Thalamic Nuclei Induces Photophobic Behavior in Mice[END_REF] The thalamus has already been described as affected in DLB both functionally, [START_REF] Kanemoto | Thalamic pulvinar metabolism, sleep disturbances, and hallucinations in dementia with Lewy bodies: Positron emission tomography and actigraphy study[END_REF][START_REF] Chabran | Changes in gray matter volume and functional connectivity in dementia with Lewy bodies compared to Alzheimer's disease and normal aging: implications for fluctuations[END_REF] and structurally, [START_REF] Watson | Does attentional dysfunction and thalamic atrophy predict decline in dementia with Lewy bodies?[END_REF][START_REF] Kantarci | Longitudinal atrophy in prodromal dementia with Lewy bodies points to cholinergic degeneration[END_REF] and in particular in the pulvinar. [START_REF] Erskine | Specific patterns of neuronal loss in the pulvinar nucleus in dementia with lewy bodies[END_REF] We hypothesized that DLB patients could have photophobia frequently and that it could be related to thalamic atrophy. Thus, our goal was to clarify the frequency of photophobia in DLB compared to other neurocognitive diseases, such as Alzheimer's disease (AD), and to better understand the neural basis of photophobia using voxel-based morphometry (VBM).

Participants and Methods

Study Design and Participants

AlphaLewyMA is a longitudinal study, whose aim is to search for biomarkers of DLB, taking place in the tertiary memory clinic named "Centre Mémoire de Ressources et de Recherche" (CM2R) of Strasbourg and Colmar, France. [START_REF] Bousiges | Differential diagnostic value of total alpha-synuclein assay in the cerebrospinal fluid between Alzheimer's disease and dementia with Lewy bodies from the prodromal stage[END_REF] All patients enrolled in the AlphaLewyMA study had been referred to experienced neurologists and geriatricians of the CM2R for cognitive or behavioral complaints by their specialist, their local memory clinic, or their general practitioner. Healthy elderly controls (HC) were recruited among friends and relatives of the patients or via the listing of controls of the local clinical investigation center. Patients and HC underwent the following: a standardized screening protocol including medical history, various questionnaires including one on photophobia, physical and neurological examinations, neuropsychological tests including Mini-Mental State Examination (MMSE), brain MRI, and blood and CSF collection. Features of parkinsonism were evaluated using the Unified Parkinson's Disease Rating Scale (UPDRS III): akinesia, rigidity, and tremor at rest (rated from 0 for no symptoms to 4 for severe symptoms). Fluctuations were assessed with the Mayo Clinic fluctuations scale. [START_REF] Ferman | DLB fluctuations specific features that reliably differentiate DLB from AD and normal aging[END_REF] The Parkinson's disease-associated psychotic symptoms questionnaire was used to evaluate the presence of hallucinations. [START_REF] Fenelon | The changing face of Parkinson's disease-associated psychosis: a cross-sectional study based on the new NINDS-NIMH criteria[END_REF] RBD was evaluated using a sleep questionnaire on RBD from the publication by Gjerstad et al., [START_REF] Gjerstad | Occurrence and clinical correlates of REM sleep behaviour disorder in patients with Parkinson's disease over time[END_REF] simplified into 2 questions for the patient and the caregiver: one concerning movements during sleep, the second concerning vivid dreams and nightmares. Photophobia was assessed with a 3-level questionnaire (0=normal sensitivity to light, 1=occasional photophobia or with only certain types of light, 2=permanent photophobia or with all types of light). Data were collected at 3 time points, each year during the 2-year follow-up. We considered photophobia to be present when patients responded positively to the questionnaire about photophobia at least once out of the 3 visits. A systematic questioning on new health problems is carried out every year, including ophthalmic diseases, in the aim to avoid bias about photophobia due to eye diseases.

Patients with prodromal DLB or DLB dementia were selected according to McKeith's criteria. [START_REF] Mckeith | Research criteria for the diagnosis of prodromal dementia with Lewy bodies[END_REF][START_REF] Mckeith | Diagnosis and management of dementia with Lewy bodies: Fourth consensus report of the DLB Consortium[END_REF] Patients with prodromal AD or AD dementia were selected according to Dubois' criteria. [START_REF] Dubois | Research criteria for the diagnosis of Alzheimer's disease: revising the NINCDS-ADRDA criteria[END_REF] Patients were considered to have DLB and AD if they met both the Dubois criteria and the McKeith criteria concurrently. For example, a patient with memory storage disorders, a CSF in favor of AD, and two of the four clinical criteria for DLB was considered to have both DLB and AD. A total of 247 participants were included in this study: 110 DLB patients (DLB group), 57 AD patients (AD group), 19 DLB and AD patients (DLB+AD group), 30 diseased control patients (DC group), and 31 HC (HC group). The DC group consisted of patients originally included in the study with cognitive disorders as found in AD and DLB, who, after a follow-up in the study, were found to have neither AD nor DLB. The DC group had various diagnoses, defined according to international criteria. All participants provided written informed consent for the study, in accordance with the Declaration of Helsinki, and the study was approved by the Ethics Committee of East France (IV).

Neuroimaging Study

We used VBM to investigate the neuroanatomical correlates of photophobia in 77 of the 110 DLB patients. These 77 patients were selected because they had participated in all 3 visits during the 2 years. Presence of photophobia at any time point was scored 1 and its absence was scored 0, using the photophobia questionnaire (see above). Each of these patients had undergone a high-resolution anatomical MRI scan at inclusion. T1-weighted three-dimensional anatomical images were obtained using a 3T MRI scanner (Verio 32-channel Tim Siemens scanner; Siemens, Erlangen, Germany) using a volumetric magnetization-prepared rapid acquisition with gradient echo (MPRAGE) sequence (FOV = 256 × 256 mm 2 , image matrix = 256 × 256, slice thickness = 1 mm, repetition time = 1900 ms, echo time = 2.52 ms, flip angle = 9°). VBM analyses included image preprocessing and statistical analyses. These steps were carried out using the SPM12 software package (Wellcome Department of Imaging Neuroscience, London; http://www.fil.ion.ucl.ac.uk/) running on Matlab R2021b (MathWorks, Natick, MA). Anatomical MR images were spatially preprocessed using standard procedures. [START_REF] Botzung | Pay attention to the basal ganglia: a volumetric study in early dementia with Lewy bodies[END_REF] All T1-weighted structural images were first segmented, bias-corrected, and spatially normalized to the Montreal Neurological Institute (MNI) space using an extension of the unified segmentation procedure that includes six classes of tissue. The DARTEL registration toolbox was then used to build a study-specific template and to bring into alignment all the segmentation images. The VBM analysis was done on modulated gray matter (GM) images; that is, the GM value in each voxel was multiplied by the Jacobian determinant derived from the spatial normalization. This procedure preserves the total amount of GM from the original images. These modulated GM images were smoothed with a Gaussian kernel (FWHM, 8 mm). Analyses compared DLB with photophobia and DLB without photophobia in terms of GM volume (SPM12 and XjView), including age and total intracranial volume as covariates, and thresholded at p <0.05 corrected (family-wise error, FWE).

Statistical Analysis

The Statistical Package for Social Sciences software (SPSS ver. 27.0.0.0, http://www-01.ibm.com/software/analytics/spss/) was used for further statistical evaluation as required. Where appropriate, differences in demographic and clinical data were assessed using parametric (ANOVA, ttests) and nonparametric tests (Kruskall-Wallis H, Mann-Whitney U). Post-hoc analyses employed Tukey and Mann-Whitney U for ANOVA and Kruskall-Wallis tests respectively. For categorical measures, χ 2 tests were applied. For each test statistic, a probability value of <0.05 was regarded as significant.

Results

Clinical results

A detailed description of the 5 groups is given in Table 1. The 5 groups were comparable in terms of educational level, gender, and handedness. The DC and HC groups were younger than the AD and DLB+AD groups; only the HC group was younger than the DLB group (F=6.653, P<.001). The DC and HC groups had higher MMSE scores than the AD and DLB+AD groups; only the HC group had a higher MMSE score than the DLB group (F=61.781, P<.001). The DLB and DLB+AD groups had higher rigidity UPDRS III scores than the AD and HC groups (F=51.150, P<.001). The DLB and DLB+AD groups had higher akinesia UPDRS III scores than the AD and HC groups, and the DLB group had a higher score than the DC group (F=54.148, P<.001). The DLB groups had a higher tremor UPDRS III scores than the AD group (F=9.876, P<.043). The Parkinson's disease-associated psychotic symptoms questionnaire score was higher in the DLB group when compared to the AD and HC groups and was higher in the DC group when compared to the AD group (H=42.335, P<.001). The Mayo Clinic Fluctuations Scale score was higher in the DLB group than in the AD, HC, and DC groups. The RBD sleep questionnaire score was higher in the DLB group compared to the AD group but not when compared to the other groups (H=22.780, P<.001). The number of prodromal DLB was of 77, prodromal AD of 29, prodromal DLB+AD of 5. FP-CIT SPECT (DAT-scan) has been done to 45 prodromal and mild DLB patients: we found dopamine transporter loss in 31 patients. The frequency of photophobia was higher in the DLB group (47.3%) than in the other groups (AD group, 19.3%; DLB+AD group 15.8%; DC group 30.0%; and HC group 35.5%; P=.002). The photophobia questionnaire score was higher in the DLB group than in the AD group (P=.001) but was not higher than in the DLB+AD group (P=.060), the DC group, and the HC group (Table 1). We determined the reliability of our questionnaire by applying Cronbach's alpha for the 3 years: the alpha was .741. The diagnosis of patient in the DC group with photophobia status is given in the supplementary table. During the 2-year follow-up, in the DLB group, 7 patients had ophthalmic disease: 3 patients had no photophobia (2 cataract surgeries and one retinal detachment), 4 patients had photophobia (one ectropion, 2 aged-related macular degeneration -AMD-and one chronic glaucoma); in the AD group, 5 patients had ophthalmic disease: 3 without photophobia (One AMD, one chronic conjunctivitis, one chronic glaucoma) and 2 with photophobia (one bilateral blindness, one chronic uveitis); in the DLB+AD groups no patient developed eye disease; in the HC group, three patients had ophthalmic disease all with photophobia (one angle closure glaucoma, one AMD , one unilateral blindness); and in the DC group, one patient with photophobia developed an ophthalmic sarcoidosis and one without photophobia had bilateral AMD. No keratitis, iritis, blepharitis, or blepharospasm was noted whatever the group during the 2-year follow-up.

Neuroimaging Results

Of the 77 DLB patients with brain MRI, 44% have photophobia. Comparison of the DLB subgroup with photophobia and the DLB subgroup without photophobia showed decreased GM in the subgroup with photophobia, in the right precentral cortex (Brodmann area 9), in the eyelid motor region of Penfield's homunculus (P=.007, FWE corrected, T=5.34, k=90 for the peak level, and P=.006, FEW corrected for the cluster level). No other area was found with this correction. Figure 1 shows the precise localization of the precentral GM decrease.

Discussion

This study confirms that photophobia exists in DLB, that it correlates clinically with the presence of hallucinations, and that structurally the difference between DLB with and without photophobia is in the precentral cortex. We showed that photophobia is quite a frequent neurosensory symptom in DLB, since it was present in 47.3% of patients. We had previously demonstrated in the MEMENTO cohort with prodromal DLB patients that the frequency of photophobia was slightly lower at 36.3%. [START_REF] Blanc | Prodromal characteristics of dementia with Lewy bodies: baseline results of the MEMENTO memory clinics nationwide cohort[END_REF] This difference may be explained by the fact that the present study included patients with mild cognitive impairment (MCI) and mild dementia, whereas the previous study included patients with subjective cognitive complaints and MCI, thus overall at an earlier stage. Moreover, photophobia is less common in AD: in the present study, the frequency was 19.3%. Many studies suggest that photophobia in the context of migraine is characterized by diffuse associative visual cortex abnormalities, possibly linked to thalamic structures. [START_REF] Puledda | Imaging the Visual Network in the Migraine Spectrum[END_REF] In the same way, the neural basis of visual hallucinations in DLB almost systematically includes the associative visual cortex and frequently includes the cuneus. [START_REF] Pezzoli | Structural and Functional Neuroimaging of Visual Hallucinations in Lewy Body Disease: A Systematic Literature Review[END_REF][START_REF] Heitz | Neural correlates of visual hallucinations in dementia with Lewy bodies[END_REF] The main hypothesis is that visual areas are deficient and send false information (bottom-up phenomenon), and the information is not recognized as abnormal because of a deficiency also of the frontal lobe (top-down phenomenon). [START_REF] Heitz | Neural correlates of visual hallucinations in dementia with Lewy bodies[END_REF] Thus the visual system, including the occipital cortex, could be the link between visual hallucinations and photophobia. However, the comparison of the two DLB subgroups with and without photophobia did not find a difference in the visual cortex but in the right precentral cortex. Several mechanisms could explain photophobia in DLB. The first one would be an impairment of the trigeminovascular system, as described in migraine. [START_REF] Noseda | A neural mechanism for exacerbation of headache by light[END_REF] The second could be related to a possible blepharospasm secondary to DLB. The third one could be related to the eye directly. Indeed, photophobia is frequently associated with disorders of the eye such as iritis, uveitis, and blepharitis. [START_REF] Burstein | Neurobiology of Photophobia[END_REF] No such problem was identified in the DLB group, but one uveitis in the AD group, and one in the DC group (sarcoidosis) during the two-year follow-up. We found a proportion of photophobia of 35.5% in the elderly controls. In young subjects, using a question on gene by light, the proportion is also 35% according to a study on student without migraine. [START_REF] Mulleners | Self-reported photophobic symptoms in migraineurs and controls are reliable and predict diagnostic category accurately[END_REF] The lower proportion of photophobia in the DLB+AD group may be explained by the greater cognitive impairment (although not significant), or by a lesser awareness of the disorders (anosognosia or anososodiaphoria), or by the fact that the association of the two diseases may modify the symptomatology, rather on the side of the disappearance of symptoms that are frequent in the healthy subject than on the side of the appearance of a symptom.

The trigeminovascular system is a complex system with first-order thalamus neurons located in the ventral posteromedial nucleus (VPM) that project to different parts of the cortex, including the primary and secondary sensory cortex and the insula. [START_REF] Qin | Disrupted functional connectivity between sub-regions in the sensorimotor areas and cortex in migraine without aura[END_REF][START_REF] Noseda | Cortical Projections of Functionally Identified Thalamic Trigeminovascular Neurons: Implications for Migraine Headache and Its Associated Symptoms[END_REF] These projections (the so-called pain matrix) are more likely to play a role in the perception of pain, and particularly the perception of a headache in migraine. [START_REF] Noseda | Cortical Projections of Functionally Identified Thalamic Trigeminovascular Neurons: Implications for Migraine Headache and Its Associated Symptoms[END_REF] Noseda et al. identified, in the posterior thalamus of rats, units of neurons that responded to the stimulation of the dura and were in the majority of cases also photosensitive. [START_REF] Noseda | A neural mechanism for exacerbation of headache by light[END_REF] The cortical projections of dura/light-sensitive neurons include the somatosensory cortex, the visual cortex, but also the primary and secondary motor cortex. [START_REF] Noseda | A neural mechanism for exacerbation of headache by light[END_REF] These cortex are part of the precentral cortex. This raises the question of a link between this motor system and the photophobia of DLB patients. Normally, the precentral cortex exhibits 20-Hz oscillatory activity that is essential for setting up proper levels of intracortical and thalamic inhibition. [START_REF] Noseda | Cortical Projections of Functionally Identified Thalamic Trigeminovascular Neurons: Implications for Migraine Headache and Its Associated Symptoms[END_REF] In the context of DLB patients with photophobia, the decreased GM volume in the right precentral cortex could decrease the ability of this precentral cortex to govern cortical excitability and the activity of descending modulatory pathways. These differences between photophobia and non-photophobia have also been found in migraine patients in the premonitory phase: patients with photophobia had hyperactivation of the right precentral cortex. [START_REF] Maniyar | Photic hypersensitivity in the premonitory phase of migraine -a positron emission tomography study[END_REF] Photophobia can also be considered as an autonomic nervous system symptom as it is the case in Parkinson's disease, multiple system atrophy or PSP. [START_REF] Reimann | Comprehensive autonomic assessment does not differentiate between Parkinson's disease, multiple system atrophy and progressive supranuclear palsy[END_REF] It is then often associated with a pupillomotor dysfunction. [START_REF] Baschieri | Autonomic dysfunction in progressive supranuclear palsy[END_REF] We described this autonomic involvement in DLB in a previous article, where we showed that DLB patients also had other early neurovegetative disorders: rhinorrhea, sicca syndrome and constipation. [START_REF] Blanc | Prodromal characteristics of dementia with Lewy bodies: baseline results of the MEMENTO memory clinics nationwide cohort[END_REF] The precentral region on the right that we detected as being decreased in GM volume corresponds to the motor activity of the face and particularly the eyes and eyelids according to Penfield's homunculus. [START_REF] Penfield | Somatic motor and sensory representation in the cerebral cortex of man as studied by electrical stimulation[END_REF] Photophobia in DLB could therefore be related to a motor dysfunction of the face. The patients would blink less or less well, which would promote the entry of light into the orbit and therefore a discomfort.

Conclusion

This study confirmed the existence of photophobia in almost half of the prodromal and mild DLB patients. The neural basis of photophobia in DLB involves the precentral cortex, which could have a role in the motricity of the eyelids, and the decrease of cerebral excitability. The next step will be to evaluate brain MRI microstructural and functional changes in DLB patients, to determine more precisely the brain areas involved in photophobia. 
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 1 Figure 1. Comparison between prodromal and mild dementia with Lewy bodies patients with and without photophobia, showing decreased gray matter concentration in the right precentral cortex in the photophobia subgroup. Sagittal, axial, and coronal view. FWE corrected threshold p<0.05, including age and total intracranial volume as nuisance covariates.

Table 1 . Clinical and Demographic Features of Dementia with Lewy bodies patients, Alzheimer's Disease Patients, Dementia with Lewy Bodies and Alzheimer's Disease Patients, Diseased Controls, and Healthy Controls

 1 Scores on the Mayo Fluctuation Scale (/4). d Mean (standard deviation, number of patients tested). d according to Scheltens et al., JNNP, 1992. f Tukey post-hoc test for ANOVA (F), Kruskall-Wallis post-hoc test on SPSS (H) AD=Alzheimer's disease; DC=diseased controls; DLB=dementia with Lewy bodies; HC=healthy controls; MMSE=Mini-Mental State Examination; N=number; RBD= rapid eye movement sleep behavior disorder; UPDRS=Unified Parkinson's Disease Rating Scale. 14681331, ja, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/ene.15829 by Cochrane France, Wiley Online Library on [17/05/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

			DLB N=110	AD N=57	DLB+AD N=19	DC N=30	N=31 HC	test, P Statistic	Post hoc f
	Age, years a		71.4 (9.3)	74.5 (8.4)	74.8 (8.5)	67.3 (9.4)	66.0 (9.0)	F=6.653, P<.001*	HC<DLB, AD and
									DLB+AD
									DC< AD
									and
									DLB+AD
	Education a, b		11.9 (4.3)	12.0 (3.9)	11.7 (2.9)	12.0 (3.3)	12.7 (2.1)	H=1.994, P=.737	
	Sex (F/M)		58/52	30/27	9/10	17/13	18/13	χ 2 =.711, P=.950	
	Handedness (R/L/A)		94/9/1	49/6/1	18/0	25/3/1	29/2	χ 2 =4.645, P=.795	
	MMSE score (/30) a		25.3 (3.9)	24.1 (3.3)	23.2 (3.9)	27.0 (2.8)	28.8 (1.2)	H=61.781 , P<.001*	HC> DLB+AD, AD, and
									DLB
									DC>
									DLB+AD,
									AD
	Photophobia N (%)		52 (47.3)	11 (19.3)	3 (15.8)	9 (30.0)	11 (35.5)	χ 2 =16.91 2, P=.002*	
	Photophobia questionnair	0/1/2	58/25/27	46/9/2	16/2/1	21/3/6	20/9/2	, P<.001* H=19.061	DLB>AD
	e								
	Parkinsonis m	Rigidity 0/1/2/3/4	36/59/6/1/0	34/4/1/0/0	6/6/1/0/0	16/6/1/1/ 0	30/1/0/0/0	H=51.150 , P<.001*	DLB>HC and AD DLB+AD>H
									C and AD
		Akinesia 0/1/2/3/4	39/52/11/0/0 35/3/0/0/0	7/7/1/0/0	18/3/3/0/ 0	30/1/0/0/0	H=54.148 , P<.001*	DLB>HC, AD and DC DLB+AD>H
									C and AD
		Tremor 0/1/2/3/4	75/21/0/0/0	35/2/0/0/0	11/4/0/0/ 0	21/2/0/0/ 0	27/2/0/0/0	H=9.876, P<.043*	

DLB>AD Hallucination s (/10) a 1.5 (1.9) 0.3 (0.8) 0.4 (0.7) 1.3 (2.0) 0.1 (0.3) H=42.335 , P<.001* DLB>HC and AD; DC>AD Fluctuations c 0/1/2/3/4 a Mean (standard deviation). b Education: years from primary school. c
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