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ABSTRACT: 

Introduction: Parkinson's disease (PD) is marked not only by motor 
symptoms, but non-motor symptoms such as REM sleep disorder, 
constipation, anosmia, dysautonomia, depression, anxiety, cognitive 
impairment and others. It is possible that these symptoms precede 
bradykinesia, forming a condition called Prodromal PD (PPD). Identifying 
PPD allows optimization of treatment and care. The identification of these 
patients with PPD remains a challenge, as many of the symptoms listed 
are prevalent in the elderly population. Depression is highlighted as a 
prodromal symptom, but identifying patients with depressive symptoms 
that are part of PPD is a challenging task. Objectives: to carry out a 

systematic review of the literature, aiming to identify advances and 
updates regarding depression in PPD, allowing the identification of patients 
with depression who are part of the group of patients with PPD. Methods: 
systematic literature review, following the guidelines of the PRISMA 2020 
protocol; searching the descriptors depression, depressive symptoms and 
prodromal parkinson's disease on the Pubmed Platform. 25 publications 
were found; In the end, 9 articles remained for inclusion in the review. 
Results: predictive value was observed in the combination of REM sleep 
disorder and depression for the development of PD; presence of two or 
more prodromal symptoms combined represented a predictive factor for 
PD; hospitalization for depression predicted risk of developing PD. 
Conclusion: combination of depression and other prodromal symptoms 
predicts PD, as well as the severity and refractoriness of the depressive 
condition. Prodromal symptoms remain a challenge, but can be actively 
investigated.  

Keywords: Parkinson's disease, depression, depressive symptoms 
 
RESUMO: 
Introdução: A doença de Parkinson (DP) é marcada não apenas por 
sintomas motores, mas também por sintomas não motores, como distúrbio 

do sono REM, constipação intestinal, anosmia, disautonomia, depressão, 
ansiedade, comprometimento cognitivo e outros. É possível que esses 
sintomas antecedam a bradicinesia, formando uma condição denominada 
DP Prodrômica (DPP). A identificação da DPP permite a otimização do 
tratamento e do cuidado. A identificação desses pacientes com DPP 
permanece um desafio, visto que muitos dos sintomas listados são 
prevalentes na população idosa. A depressão é destacada como um 
sintoma prodrômico, mas identificar pacientes com sintomas depressivos 
que fazem parte da DPP é uma tarefa desafiadora. Objetivos: realizar 
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uma revisão sistemática da literatura, visando identificar avanços e 
atualizações em relação à depressão na DPP, permitindo a identificação de 
pacientes com depressão que fazem parte do grupo de pacientes com DPP. 
Métodos: revisão sistemática da literatura, seguindo as diretrizes do 
protocolo PRISMA 2020; busca pelos descritores depressão, sintomas 
depressivos e doença de parkinson prodrômica na Plataforma Pubmed. 
Foram encontradas 25 publicações; Ao final, restaram 9 artigos para 
inclusão na revisão. Resultados: observou-se valor preditivo na 
combinação de distúrbio do sono REM e depressão para o desenvolvimento 
de TP; a presença de dois ou mais sintomas prodrômicos combinados 
representou um fator preditivo para TP; a hospitalização por depressão 

previu o risco de desenvolver TP. Conclusão: a combinação de depressão 
e outros sintomas prodrômicos prediz o TP, bem como a gravidade e a 
refratariedade do quadro depressivo. Os sintomas prodrômicos 
permanecem um desafio, mas podem ser ativamente investigados. 

Palavras-chave: doença de Parkinson, depressão, sintomas depressivos 
 
RESUMEN: 
Introducción: La enfermedad de Parkinson (EP) se caracteriza no solo 
por síntomas motores, sino también por síntomas no motores como 
trastornos del sueño REM, estreñimiento, anosmia, disautonomía, 
depresión, ansiedad, deterioro cognitivo, entre otros. Es posible que estos 
síntomas precedan a la bradicinesia, formando una condición denominada 
EP en fase preclínica (EPP). Identificar la EPP permite optimizar el 
tratamiento y la atención. Sin embargo, la identificación de estos pacientes 
con EPP sigue siendo un desafío, ya que muchos de estos síntomas son 
frecuentes en la población geriátrica. La depresión se destaca como un 
síntoma preclínico, pero identificar a los pacientes con síntomas depresivos 
que forman parte de la EPP es una tarea compleja. Objetivos: Realizar 
una revisión sistemática de la literatura para identificar avances y 
actualizaciones sobre la depresión en la EPP, con el fin de facilitar la 
identificación de pacientes con depresión que pertenezcan a este grupo. 
Métodos: Revisión sistemática de la literatura, siguiendo las directrices 
del protocolo PRISMA 2020; se realizó una búsqueda en PubMed utilizando 
los descriptores: depresión, síntomas depresivos y enfermedad de 
Parkinson preclínica. Se encontraron 25 publicaciones; finalmente, se 
incluyeron 9 artículos en la revisión. Resultados: Se observó valor 
predictivo en la combinación de trastorno del sueño REM y depresión para 
el desarrollo de la EP; la presencia de dos o más síntomas preclínicos 
combinados fue un factor predictivo de EP; la hospitalización por depresión 
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predijo el riesgo de desarrollar EP. Conclusión: La combinación de 
depresión y otros síntomas preclínicos predice la EP, así como la gravedad 
y la refractariedad de la depresión. Los síntomas preclínicos siguen siendo 
un desafío, pero su estudio es factible. 

Palabras clave: Enfermedad de Parkinson, depresión, síntomas 
depresivos 
 

Introduction 
Parkinson's disease (PD) is characterized by bradykinesia, accompanied by 
akinetic tremor (4 to 6 Hz frequency) and/or muscle rigidity and postural 
instability (not caused by visual, cerebellar, prociceptive or vestibular 
disorders); there is a need to exclude other forms of parkinsonism. In 
addition, according to the UK Parkinson Society Brain Bank criteria (Queen 
Square Brain Bank Criteria), three other criteria must be present, such as 
unilateral onset, good response to levodopa, evolution of 10 years or more, 
persistence of symptom asymmetry, levodopa-induced dyskinesia and 
resting tremor [1].  

Additional tests can reinforce the diagnosis, but are not mandatory for its 
definition. Absence of atonia during REM sleep can be identified through 
polysomnography [2]. Cardiac autonomic denervation can be observed by 
myocardial scintigraphy (MIBG SPECT), reinforcing the diagnostic 
hypothesis and highlighting one of the non-motor symptoms of PD 
(dysautonomia) [3]. In addition to Brain Perfusion Scintigraphy with 
TRODAT (marker of dopamine transport in basal ganglia), which confirms 
motor symptoms and allows differentiation between primary or induced 
parkinsonism [4, 5, 6].  

The etiopathogenesis of PD is complex, involving the abnormal 
accumulation of a protein found in the presynaptic terminal, called alpha-
synuclein. The accumulation of this protein constitutes a microscopy 
finding known as a Lewy body. The set of these corpuscles can be found in 
different locations of the central nervous system (CNS) and explains the 
symptoms presented during the disease. The olfactory nerve, cerebral 
cortex, vagus nerve, thalamus, nucleus basalis of Meynert, substantia 
nigra and other regions may present these corpuscles, which promote 
cellular suffering and neuronal death.  

In short, the accumulation of alpha-synuclein engenders, through various 
mechanisms, the loss of neurons and, depending on the region, different 
symptoms will be expressed [7, 8, 9, 10, 11]. This cascade involves 
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inflammatory and immunological dysregulation, with activation of glial 
cells, reduced cellular resilience and loss of adaptive mechanisms. In other 
words, a “perfect storm” that leads to cell death and the known symptoms 

of the disease [12, 13, 14].  

The motor symptoms, which fundamentally involve bradykinesia, tremor 
(predominantly asymmetric) and stiffness, are the result of damage to the 
substantia nigra, with depigmentation and death of dopaminergic neurons; 
limiting nigro-striatal dopaminergic transport [15 – 16]. When motor 
symptoms appear, it is estimated that 60% of dopaminergic neurons in 
this region are lost [15].  

In addition to motor impairment, there are non-motor symptoms that 
involve PD. And its etiology appears to be related to neuronal death, with 
a decrease in not only dopaminergic transport, but also noradrenergic, 
cholinergic and serotonergic transport [17]. Almost all (98.6%) of patients 
with this pathology will develop non-motor symptoms [18 – 19]. They per 
se are capable of limiting the patient's quality of life and functionality, and 
are often the main complaint reported during consultations.  

This myriad of symptoms involves fatigue, anxiety, depression, sleep 
disorders, constipation, postural hypotension, urinary urgency, erectile 
dysfunction and other manifestations of dysautonomia [20]. Braak's 
evolutionary theory helps support these findings as an integral part of PD, 
since different locations in the CNS can be affected by Lewy bodies, not 
just structures related to motor symptoms [19, 21, 22, 23].  

Many non-motor symptoms may even be present before the development 
of bradykinesia and postural instability – being considered prodromal [24]. 
And again, Braak's evolutionary theory supports these prodromal findings, 
since the substantia nigra becomes affected only in stage 3 of evolution. 
That is,previously, other locations in the nervous system have already been 
affected; for example, olfactory nerve and vagus nerve [25].  

The clinical definition of Prodromal Parkinson's Disease (PPD) was made by 
the International Parkinson and Movement Disorder Society. This study 
group also defined the concepts of preclinical PD and clinical PD. In the 
pre-clinical stage, there is already an accumulation of Lewy bodies and 
neurgeneration, but there are no symptoms. In the prodromal stage, non-
motor symptoms appear. And, finally, in the clinical stage, parkinsonism 
appears, which allows for a complete diagnostic definition [26].  

https://doi.org/10.25118/2763-9037.2025.v15.1507
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More recently, the same International Parkinson and Movement Disorder 
Society constructed the concept of Probable Prodromal Parkinson's disease 
(probable PPD), denoting a probability of over 80% in the development of 
PD. This diagnosis is measured using an algorithm (Bayesian), offering the 
patient's clinical, neuroimaging and genetic data. Among the prodromal 
symptoms described in this tool, REM sleep disorder (confirmed by 
polysomnography), anosmia or hyposmia, constipation, daytime 
drowsiness, symptomatic postural hypotension, erectile dysfunction, 
urinary dysfunction and diagnosis of depression (with or without anxious 
symptoms) were listed [27].  

Over the last few years, the initially proposed clinical findings have been 
reviewed, and their predictive potential has been questioned [28]. 
Reinforcing the challenge in determining which symptoms can predict the 
onset of PD a posteriori and the challenge in defining prodromal PD.  

As expressed, depression has been identified as a prodromal symptom 
[28], but it can often be confused with apathy, anhedonia, bradyphrenia 
or other anxiety and psychopathological disorders [29]. This adds another 
challenge: how to diagnose and identify patients with depression who are, 
in fact, at greater risk of developing PD.  

Furthermore, the delay in identifying the prodromal phase of this disease 
and depressive symptoms generates clear losses in quality of life and 
initiation of treatment [30].  

Objectives  
The objective of this article is to carry out a systematic review of the 
literature that covers the diagnosis of depression in Prodromal Parkinson's 
disease (PPD). To do this, two questions need to be answered: how is 
depression diagnosed in prodromal Parkinson's disease? When should 
depression be suspected as a prodromal symptom of Parkinson's disease? 

Materials and Methods 

The study design consists of a systematic review of the literature, using 
the PRISMA 2020 (Preferred Reporting Items for a Systematic Review and 
Meta-Analysis) guidelines. The articles included had to be original and deal 
with “depression in prodromal Parkinson's disease”. Reviews or meta-
analyses and other articles whose main theme was not depression in 
prodromal PD were excluded.  
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A search was carried out on the PubMed data platform, using the 
descriptors “depression”, “depressive symptoms” and “prodromal 
parkinson's disease”. A total of 25 articles were found and all had their title 
and abstract analyzed.  

Of the 25 articles listed, 9 were review articles (systematic, integrative or 
meta-analysis) and another 2 addressed depression as a manifestation of 
PD in its motor phase. Therefore, 13 of the 25 articles were excluded from 
the sample based only on reading their abstracts.  

The remaining 12 articles were read in full. Three of them also addressed 
PD in its motor phase (although early). Therefore, as they did not address 
PPD, they were excluded. Therefore, nine articles remained. Figure 1 below 
shows the process of searching and excluding the articles found. 

Results 
Of the nine articles selected for the review, four consisted of cohorts, three 
were case-control studies and two were cross-sectional studies. One of 
them had an international and multicenter database as its database, 
another was carried out in China and the rest were carried out in Europe 
(with Germany highlighting three of the studies).  

The number of patients evaluated in each of the studies was 
heterogeneous, 36 individuals were evaluated in the cross-sectional study 
by Kazmi et al., while the case-control study by Schrag included 46,755 
controls and 8,166 patients with PD [31 - 32].  

The diversity of tools for diagnosing depression, among the articles 
included in the review, was remarkable. Two of them used the Geriatric 
Depression Scale (GDS), two the Beck Depression Scale, another three 
used the International Classification of Diseases criteria (ICD 9 or 10) or 
the Diagnostic and Statistical Manual of Mental Disorders (DSM IV). Others 
used reports of depression in medical records (without using psychometric 
scales). Below is a table with the most relevant information obtained in 
each of the studies. Frame 1. 

Ma et al. correlated REM sleep disorders with depressive symptoms in 
prodromal PD in a cohort study in which patients were followed for 5 years, 
concluding a correlation between depressive symptoms and behavioral 
changes in REM sleep in a patient with prodromal PD. Furthermore, using 
the RBD Screening Questionnaire Score scale, individuals with higher 

https://doi.org/10.25118/2763-9037.2025.v15.1507
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scores on this scale had more prominent depressive symptoms – especially 
in PD patients, when compared to controls [33].  

Other authors such as Roos et al., Schrag et al., Gaenslen et al. and 
Bohlken et al. correlated different prodromal symptoms such as hyposmia, 
sleep disorders, urinary symptoms (such as urge incontinence), anxiety, 
fatigability, dizziness, hypotension and depression; seeking to evaluate 
their impact on the development of PD [31, 32, 33, 34].  

The study by Roos et al. concluded that the combination of prodromal 
symptoms (two or more) increased the risk of developing PD and worse 
motor outcomes. The authors highlighted that, in the absence of 
pathognomonic symptoms, prodromal PD should be considered in view of 
the combination of different suggestive findings. The presence of 
depressive symptoms is no exception to this logic [35]. The study by 
Bohlken et al. highlighted that depression, dizziness, insomnia and 
constipation were predictors for the development of PD, but its prevalence 
in the general population was also high.  

The work of Scharg et al. It was based on a database from The Health 
Improvement Network (THIN), from the United Kingdom. In this study, 
data from the medical records of patients with or without PD, between 
1996 and 2012, were collected and retrospectively evaluated. Possible 
prodromal symptoms are listed for analysis – including autonomic, 
neuropsychiatric, motor and others [31]. For individuals who developed 
PD, the relative risk and incidence of each of the symptoms were calculated 
for various periods: two, five, or ten years before diagnosis. Two years 
before the diagnosis of PD, the most relevant symptoms were tremor 
(isolated, without establishing a diagnosis of parkinsonism), constipation 
(as the most relevant dysautonomic symptom), depression and anxiety 
(especially when starting after the age of 50). Five years before the 
diagnosis of PD, the incidence of depression, fatigability, dizziness and 
other symptoms was higher among individuals who would later develop 
PD. Ten years before the diagnosis of PD, the incidence of tremor (isolated) 
and constipation was higher among individuals who would develop PD 
compared to controls.  

The Tübinger Evaluation of Risk Factors for Early Detection of 
Neurodegeneration (TREND) study served as the database for the work of 
Gaenslen et al. (2014); including individuals aged between 50 and 80 
years, without a diagnosis of Parkinson's disease or other 
neurodegenerative diseases. In this prospective cohort, markers and 23 
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possible prodromal symptoms for Alzheimer's disease and PD were 
investigated, including eight motor and fifteen non-motor symptoms. 
Motor symptoms included: hypophonia, bradyphrenia, reduced limb swing 
when walking, micrographia, dysarthria and akinetic tremor. Non-motor 
symptoms were: perception of visuospatial impairment, painful muscle 
tension, sleep disturbances, constipation, urinary dysfunction, erectile 
dysfunction, orthostatic dizziness, amnesic impairment, anxiety. The 
presence of two or three of these motor or non-motor symptoms increased 
the risk of presenting PD later [32].  

Study by Kazmi et al. demonstrated that patients with depressive 
symptoms that began after the age of 55 more frequently presented 
deficits in dopamine transport in the basal ganglia, when compared to 
healthy individuals. For this purpose, 28 individuals with depression and 
30 controls were recruited and examined; 24% of individuals with 
depressive symptoms had deficits in dopamine transport (measured using 
single-photon emission computed tomography with ioflupane 123) 
compared to only 4% of controls [36].  

The severity of depressive symptoms presented in this prodromal context 
appears to be related to negative motor outcomes and worse quality of life 
during the clinical phase of the disease. This was concluded in the 

prospective cohort study by Gustafsson et al., which included 140,688 
individuals with depression and 421,943 controls [37]. Likewise, anxious 
symptoms comorbid with depressive symptoms can predict worse 
outcome, as found in the work of Roos et al [37 - 38].  

Study by Liu et al. concluded that siblings of patients with PD are more 
likely to suffer from depression, anxiety and REM sleep behavior disorder 
[39]. Indicating the presence of shared genetic factors and heredity.  

Discussion 
Depressive symptoms may precede motor symptoms of PD by 1 to 36 

years [40]. This chronology is based on Braak's evolutionary theory, which 
correlates depressive symptoms with involvement of the raphe nuclei and 
locus coeruleus [23]. Furthermore, the earlier the appearance of these 
symptoms, the greater the window of opportunity for diagnosis, assertive 
treatment and diagnostic suspicion.  

The presence of other prodromal symptoms such as hyposmia, anosmia, 
insomnia, sleep disorders (especially REM sleep), urinary symptoms (urge 
incontinence), fatigability, family history of PD appear as risk markers for 

https://doi.org/10.25118/2763-9037.2025.v15.1507
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the development of PD [33, 35, 38, 41, 42, 43, 44, 45]. And, among the 
symptoms presented by the studies, all of them can be actively identified, 
classified and treated in general clinical practice.  

The tool presented in the study by Kazmi et al. (SPECT) demonstrated 
deficits in dopamine transport in basal ganglia in patients with depressive 
symptoms [36]; indicating the possibility of a new propaedeutic tool. 
However, its applicability in clinical practice is limited – either due to access 
or cost.  

Other prodromal symptoms of PD that are strongly related to depression 
are sleep disorders. Examples range from excessive daytime drowsiness, 
difficulty changing position due to dystonia and the off effect of medications 
(already in the motor phase), restless leg syndrome, myoclonus and the 
absence of atonia during REM sleep [46]. Furthermore, approximately half 
of individuals with some alpha-synucleinopathy may experience REM sleep 
disorders [43].  

The correlation between sleep disorders and depressive symptoms is not 
just epidemiological. Patients with sleep disorders may experience more 
intense depressive symptoms (and worse quality of life); as well as both 
disorders may have a common cause – especially in the prodromal context 
of alpha-synucleinopathies [43]. That is, the relationship between 
depression and sleep disorders is bidirectional, as demonstrated by Ma et 
al [46]. And the combination of sleep disorders and depression in elderly 
patients can increase diagnostic suspicion.  

More severe depressive episodes, which lead to psychiatric hospitalization, 
seem to have a greater impact on the subsequent development of PD. In 
addition to this factor, resistance and recurrence of depressive symptoms 
also seem to increase the risk [37]. In fact, the severity and resistance of 
depressive symptoms are often related to the emergence of 
neurodegenerative disorders (and dementia) in the elderly population [43]. 

Reinforcing diagnostic suspicion in cases that are difficult to manage and 
have a low therapeutic response.  

The concomitant presence of depression and anxiety was frequent in the 
study by Roos et al. and this combination negatively impacted the physical 
performance of the patients studied [45]. Reinforcing the impact of 
psychopathological symptoms on functional performance and the need for 
clinical identification and rapid treatment. A study by Orayj et al., for 
example, highlights the use of MAOIs as an effective alternative for the 
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treatment of depressive symptoms, including recently diagnosed PD 
(within one year of the onset of motor symptoms) [47].  

The mechanisms involving depressive conditions in the context of 
prodromal PD are still unknown – depression may be an independent risk 
factor, be the early expression of the disease itself or both conditions may 
present common causal factors [42]. In this sense, the detection of 
depressive symptoms, which will be part of PD in the future, remains a 
challenge.  

A study included in the review concluded that siblings of PD patients are 
more likely to suffer from depression, anxiety, and REM sleep behavior 
disorder [39]. Reinforcing the presence of shared genetic factors. Other 
studies included in the work did not address the prevalence of depression 
or PD in first-degree relatives.  

Another nosological challenge involving depression in PD consists of 
differentiating and identifying apathy and major depressive disorder. 
Apathy can be a symptom within a depressive syndrome or a syndrome 
per se. It involves affective and motor hyporeactivity to stimuli, as well as 
reduced initiative and pragmatism when performing tasks. Rarely responds 
to levodopa replacement therapy, unlike motor symptoms. It may respond 
to antidepressant treatment if it is linked to depression. It may also be a 
prodrome of dementia [44, 45]. None of the studies present in the review 
specifically addressed this symptom.  

Anxious symptoms can also be confused or even comorbid with depressive 
symptoms. During the motor phase of PD, such symptoms may be 
associated with periods off medication, which may exacerbate 
bradykinesia, tremor and functional limitations [48]. It is no surprise that 
prodromal anxious and depressive symptoms and apathy suggest a worse 
response to levodopa therapy and greater complications [38].  

Population cohort studies, such as those presented in this review, seek to 
determine the identification of prodromal PD. However, even though 
clinical criteria are proposed, the specificity and predictive value of some 
of these tests are limited [48]. Higher and more robust predictive values 
are often obtained in studies including high-risk populations, such as 
individuals with hyposmia and idiopathic REM sleep disorders [49 - 50].  

The International Parkinson and Movement Disorder Society (MDS) Task 
Force sought to list symptoms and criteria to define prodromal PD [50]. 

https://doi.org/10.25118/2763-9037.2025.v15.1507
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Probable prodromal PD was defined as an 80% probability of developing 
PD. The choice of criteria involved meta-analyses and reviews that 
indicated which variables could have a greater probability of impact.  

Among the non-motor risk markers, the first version of the MDS Task Force 
for diagnosing prodromal PD listed: REM sleep disorder (diagnosed by 
polysomnography), anosmia or hyposmia, constipation, daytime 
sleepiness, symptomatic postural hypotension, erectile dysfunction, 
urinary dysfunction and diagnosis of depression (with or without anxious 
symptoms) [51]. It is important to highlight that the diagnosis of 
depression did not have such a high predictive potential; given its high 
prevalence in the general population.  

Furthermore, none of the studies included in the review, nor other 
guidelines, proposed special criteria for diagnosing depression in this 
context. That is, even though depression is a recognized risk marker and 
is linked to the premotor phase of PD [52]; There are no specific criteria 
for its diagnosis. Therefore, unless the patient presents other clinical 
complications (such as hyposmia, sleep disorders, constipation and 
others); the diagnostic presumption in the face of depressive symptoms is 
the responsibility of the examiner. Lacking specific criteria to guide the 
propaedeutics.  

Mortality is high in individuals with PD and comorbid depression (2.66 
times compared to individuals without depression) [52]. Furthermore, 
suicidal ideation is twice as high in individuals with PD compared to the 
general population [53]. Reinforcing the importance and need for assertive 
treatment, whether in the clinical phase or in the prodromal phase of the 
disease; mitigating losses and risks afterwards. 

Conclusion 
The review demonstrated that the combination of depression and other 
symptoms can increase diagnostic suspicion and indicate a context of 

prodromal PD. The use of subsidiary tests such as SPECT with a tracer of 
dopamine transport in the basal ganglia is a tool that, in the future, could 
form part of the therapeutic arsenal in a more accessible way.  

Other points of greater suspicion in relation to prodromal PD involve the 
refractoriness and severity of depressive conditions, especially when 
combined with anxious symptoms, sleep disorders and late onset (after the 
age of 50).  

https://doi.org/10.25118/2763-9037.2025.v15.1507


Dalossio ME, Villa Real GGO, Mella LFB  
 

 

13  Debates em Psiquiatria, Rio de Janeiro. 2025;15:1-26                      

    https://doi.org/10.25118/2763-9037.2025.v15.1507    

The review also highlighted the challenge in identifying patients with PPD, 
delaying guidance, care and treatment. Even so, many of the prodromal 
symptoms highlighted by the studies included in the review can be actively 
investigated in general medical consultations; highlighting the possibility 
of rapid management and treatment of these; allowing better quality of life 
for patients who will develop PD.  
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Figure 1. PRISMA 2020 flowchart of the study selection process 
Source: The authors 
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Frame 1. Summary of studies 
 

 

Study Design Sample 

Intruments for 

diagnosing depressive 
symptoms/ depression 

Main findings 

Ma et al., 2022 

[33] 

Prospective and 

cohort 

423 with early PD 
(before age 40), 64 

with prodromal PD, 
196 healthy 

Geriatric Depression 

Scale (GDS) 

High predictive value of REM sleep 
disorders, together with depression, 

for the development of PD  

Roos et al., 

2022 [35] 

Prospective and 

cohort 

775 elderly 

individuals 

The Center for 

Epidemiologi c Studies 
Depression Scale e 

Hospital Anxiety and 
Depression Scale 

The combination of prodromal 

symptoms (two or more) seems to be 
an important finding for identifying 

Prodromal Parkinson's disease, 

surpassing any isolated symptom. 
Depression follows the same logic, it 

must be accompanied by other 
findings to raise diagnostic suspicion.  

11% of individuals had at least two 
known risk factors for PD; promoting 

worse motor outcomes.  

Schrag et al., 
2015 [31] 

Case-control study 

8,166 individuals with 
PD and 46,755 

without PD 

Report in medical 
record of diagnosis of 

depression 

5 years before PD diagnosis, the 

incidence of tremor, imbalance, 
depression, anxiety, fatigue, urinary 

symptoms, hypotension, dizziness, 
erectile dysfunction and constipation 

was higher among individuals who 
would develop PD (n=4,769) 

compared to controls.  
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Study Design Sample 

Intruments for 

diagnosing depressive 

symptoms/ depression 

Main findings 

10 years before PD diagnosis, the 
incidence of tremor and constipation 

was higher among individuals who 
would develop PD (n=1,680) 

compared to controls  

Kazmi et al., 
2022 [36] 

Cross-sectional 
study 

36 individuals with 
late-onset depression 

and 30 controls 

DSM IV and Hospital 

Anxiety and 
Depression Scale 

(HADS) criteria 

24% of patients with late-onset 

depression, compared to 4% of 
controls, showed changes in the 

dopamine transport test in the basal 

ganglia (
123 

I-ioflupane SPECT) 

Gaenslen et 
al., 2014 [32] 

Case-control study 
698 individuals 

ICD 10 or DSM IV 
criteria 

Individuals with depression showed 
greater visuospatial impairment, 

anxiety, painful muscle tension; when 

compared to individuals with sleep 
disorders and hyposmia. 

Individuals with two or three of the 
selected prodromal symptoms were at 

greater risk of developing motor 
symptoms when compared to 

individuals with only one of the 
selected symptoms. 
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Study Design Sample 

Intruments for 

diagnosing depressive 
symptoms/ depression 

Main findings 

Gustafsson et 

al., 2015 [37] 

Prospective and 

cohort study 
(follow-up with 

between 1987 and 

2012) 

140,688 individuals 

with depression and 
421,943 

controls 

ICD 9 and ICD 10 
criteria 

Hospitalization was an independent 

risk factor for individuals with 
depression to develop PD (OR=1.4); 

depression in members of the same 
family was not a risk factor 

Bohlken et al., 

2021 [34] 
Case-control study 

17,702 individuals 

with PD and 17,702 

controls 

Report in medical 

record of diagnosis of 

depression 

Depression, dizziness, insomnia and 
constipation were, in descending 

order, the most prevalent prodromal 
symptoms among individuals who 

developed PD. However, these 
symptoms were also highly prevalent 

among controls. 

Memory impairment, increased 
tremor and difficulty walking were, 

among the symptoms researched, 
those with the greatest impact 

(relative risk) for the development of 

PD 

Liu et al., 2018 

[39] 

Cross-sectional 

study 

98 individuals with 

PD, 210 first-degree 

relatives, 250 

controls 

Beck Depression 

Inventory 

Siblings of patients with PD are more 

likely to develop depression 
(OR=2.438), REM sleep disorder 
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Source: The authors 
Notes: PD (Parkinson's disease), DSM (APA Diagnostic and Statistical Manual of Mental Disorders, IV Edition), ICD 

(International Classification of Diseases, 9th and 10th Editions), MDD (Major depressive disorder) 
 

 

 

Study Design Sample 

Intruments for 

diagnosing depressive 

symptoms/ depression 

Main findings 

(OR=4.120) and anxiety (OR=3.434) 

compared to the general population 

Walter et al., 

2014 [42] 

Prospective cohort 
(follow-up for 10 

years) 

46 individuals with 
major depressive 

disorder 

Beck Depression 

Inventory e Hamilton 
Depression Rating 

Scale 

Idiopathic hyposmia, asymmetric 
motor slowing and hyperechogenicity 

of the substantia nigra combined with 

at least two of the four: family 
history, non-smoking, constipation 

and non-consumption of coffee; these 
were predictive factors for patients 

with MDD to develop PD 
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