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Abstract.
Background: Stigma is an important social attitude affecting the quality of life (QoL) of people with Parkinson’s disease
(PwP, PD) as individuals within society.
Objective: This systematic review aimed to 1) identify the factors associated with stigma in PD and 2) demonstrate culture-
based diversity in the stigmatization of PwP. We also reported data from the Turkish PwP, which is an underrepresented
population.
Methods: Following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement, a
literature search of the PubMed/Medline electronic database was performed covering the last 26 years. Articles on self-
perceived stigma in PD with a sample size > 20 and quantitative results were included. Data were extracted by independent
reviewers.
Results: After screening 163 articles, 57 were eligible for review, most of which were from Europe or Asia. Only two studies
have been conducted in South America. No study from Africa was found. Among the 61 factors associated with stigma,
disease duration, sex, and age were most frequently studied. A comparison of the investigated factors across the world showed
that, while the effect of motor impairment or treatment on stigma seems to be culture-free, the impact of sex, education,
marriage, employment, cognitive impairment, and anxiety on stigma may depend on culture.
Conclusion: The majority of the world’s PD population is underrepresented or unrepresented, and culture may influence the
perception of stigma in PwP. More diverse data are urgently needed to understand and relieve the challenges of PwP within
their society.
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INTRODUCTION

Parkinson’s disease (PD) is one of the most com-
mon neurodegenerative diseases with diverse clinical
manifestations. The progressive nature of PD, as
well as the absence of a disease-modifying therapy,
indicates an almost inevitable increase in disabil-
ity throughout the disease course [1]. Evaluating
the severity of this disability using conventional
symptom-based assessments falls short of depicting
the full impact of PD on affected individuals [1].
Therefore, today, more comprehensive and patient-
oriented approaches suited to the daily lives of
patients have been increasingly recognized. Qual-
ity of life (QoL) assessment has become one of the
key determinants of the disease-related health status
of patients with PD (PwP), as it takes the subjec-
tive perception of the individual into account in line
with the so-called “patient-focused” approach [2–4].
Accordingly, studies using QoL measures as the main
outcome have been increasingly published in the last
decades [5–9].

One of the important aspects of QoL determination
in PD is stigma, given that it evaluates how having
PD affects the individual’s relationship with soci-
ety she/he lives in [10]. Stigma is a unique feature
in the QoL of PwP, as it questions negative inter-
actions between the patient and society including
labeling, discrimination, and loss of status [11]. This
is a potentially critical issue in the daily life of PwP,
as PD is a chronic progressive disease, and stigma-
tization of PwP in society may lead to long-term
and increasing consequences, such as treatment non-
compliance, hopelessness, social isolation, or even
suicide [12–14]. However, despite these concerns,
stigma has been relatively under-investigated in PD
[15]. It should also be noted that the pattern and level
of stigmatization of PwP are intrinsic to the culture
of the given population and, thereby, may well vary
across the world. Reports from different countries
highlighted elements associated with stigma in PwP;
however, few studies have underlined the cultural
differences in stigma related to PD [16]. Clarify-
ing this aspect would help to reveal the diversity in
stigmatization in PD and enhance the recognition of
the culture-specific challenges that PwP experience
in their lives. Therefore, in this systematic review,
we aimed to investigate the factors associated with
stigma in PD and to demonstrate variations in these
factors across populations globally. In addition, we
report data on stigma in PD from Turkey, which is
also a relatively understudied country on this topic.

MATERIALS AND METHODS

Review questions

This systematic review addresses the following
questions:

1. Which factors are associated with stigma in PD?
2. Are there culture-specific differences in the

stigmatization of PwP?

Literature search strategy

This review was performed according to the
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) statement [17]. A
literature search in PubMed/Medline electronic
database was reviewed for articles published
between July 1976 and August 11, 2022 using the
search terms: (“social stigma’’[MeSH Terms] OR
(“social’’[All Fields] AND “stigma’’[All Fields])
OR “social stigma’’[All Fields] OR “stigma’’[All
Fields] OR “stigmas’’[All Fields] OR “stigma
s’’[All Fields]) AND (“parkinson disease’’[MeSH
Terms] OR (“parkinson’’[All Fields] AND “dis-
ease’’[All Fields]) OR “parkinson disease’’[All
Fields] OR “parkinsons’’[All Fields] OR “parkin-
son’’[All Fields] OR “parkinson s’’[All Fields]
OR “parkinsonian disorders’’[MeSH Terms] OR
(“parkinsonian’’[All Fields] AND “disorders’’[All
Fields]) OR “parkinsonian disorders’’[All Fields]
OR “parkinsonism’’[All Fields] OR “parkinsonism-
s’’[All Fields] OR “parkinsons s’’[All Fields]).
Excluded were: (i) irrelevant records, (ii) studies with
a sample size smaller than 20, (iii) duplicated articles,
and (iv) studies with qualitative results. Full texts that
were not within our reach were evaluated based on
their abstracts. As this review aimed to report data
from different regions, articles in languages other
than English were evaluated based on their abstracts
if written in English. In addition, studies that focused
on another outcomes but reported data on stigma
were also included. The flow diagram of the literature
search is given in Fig. 1.

Screening and data extraction

Titles and abstracts of the retrieved publications
were equally shared between the two reviewers (AVK
and SNK) and single-screened in terms of matching
the inclusion criteria. In cases of uncertainty, the full
texts were screened. For articles in which uncertainty
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Fig. 1. Stepwise selection of the studies.

persisted, consensus was achieved through discussion
moderated by a third reviewer (RY). After screen-
ing, data extraction from the eligible articles was
performed separately by two independent reviewers
(AVK and SNK) using a standardized data extrac-
tion form. Conflicts in the data were resolved through
discussions. The extracted data from the selected
publications included: country, sample size, stigma
assessment tool, and investigated factors regarding
their association with perceived stigma in PD. When
not mentioned in the text, the study was counted
as belonging to the authors’ country. In case of
two consecutive studies from the same group with

overlapping data, the last study was included. In
multinational studies, the outcomes were extracted
for each country separately.

Owing to the high degree of heterogeneity in
the study design and data across the included stud-
ies, we were unable to quantitatively synthesize
the results. Therefore, a qualitative narrative syn-
thesis of the results is conducted. Considering the
complexity of the investigated factors, we catego-
rized the investigated effects on stigma into six
domains: demographics, motor factors, non-motor
factors, treatment effects, other subscales of the PDQ-
39, and other factors. In some articles, the median
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values of the disease severity scores were calculated
from the given data to report the study information
extensively (Supplementary Table 1). The number of
studies for each country is visually displayed on a
heatmap on the world map.

Risk of bias assessment

Evaluation to assess the risk of bias for each study
was performed according to the presence of potential
bias in the study objective, patient selection, ruling
out dementia, and statistical analysis (whether the
potential confounders were taken into account or not).
In the pool of heterogeneous study types, assessments
were presented for each selected criterion instead of a
single quality score. Three authors (GK, TA, and RY)
independently performed the critical appraisal, and a
final decision was reached by consensus in unclear
cases.

Stigma in Turkey: Patients and clinical
assessments

Patients diagnosed with PD according to the UK
Brain Bank Criteria were recruited from the Ankara
University School of Medicine Department of Neu-
rology between September 2020 and January 2022 as
part of a study investigating the prevalence of lysoso-
mal variants in PD. Briefly, detailed data including
demographics, comorbidities, and motor and non-
motor symptoms were evaluated. QoL was assessed
using the PDQ-39 which includes four questions eval-
uating stigma in PD [18]. Participants with dementia,
loss of vision, hearing, or language barriers were
excluded. The study was approved by the Ankara
University School of Medicine Ethical Committee
(approval number: I4-209-20). All procedures were
performed in accordance with the Declaration of
Helsinki and written informed consent was obtained
from all the participants.

Statistical analysis

Study data (except the Movement Disorders
Society-Unified Parkinson’s Disease Rating Scale,
MDS-UPDRS) were collected and managed using
the REDCap electronic data capture tools hosted at
the Department of Neurology [19]. For reporting the
results of the systematic review, no statistical analy-
ses were performed. The distribution of the data from
the Turkish cohort was examined using the Shapiro-
Wilk test and histograms. To investigate the factors

associated with stigma in PD, multiple linear regres-
sion was performed with the total stigma score in
the PDQ-39 as the dependent variable. The regres-
sion test was run for females and males separately
using a backward method, in which the contribution
of each predictor was calculated before removal or
inclusion in the final model. Potentially relevant inde-
pendent variables were chosen based on the literature.
The significance threshold was set at p < 0.05. SPSS
Statistics software (version 21.0, SPSS Ltd., Chicago,
IL, US) was used for analysis.

RESULTS

Stigma in Turkey

Of the 301 participants, 10 were excluded due to
missing data on stigma, five were excluded due to
communication problems (hearing loss or language
barrier), and 54 were excluded due to dementia, leav-
ing 232 to analyze (Table 1).

To evaluate factors associated with stigma in Turk-
ish PwP, a multiple linear regression was performed
using a backward stepwise method. Age, educa-
tion, waist circumference, family history of PD,
Charlson Comorbidity Index score, disease duration,
MDS-UPDRS-I-IV, Hoehn and Yahr score, PD motor

Table 1
Demographic and disease-related information of the Turkish PwP

(n = 232)

Demographics

Age, y, mean (SD) 61.5 (11.7)
Male sex, n (%) 131 (56.5)
Education y, mean (SD) 9.03 (5.0)
Family history for PD, n (%) 37 (15.9)
Charlson Comorbidity Index, mean (SD) 2.8 (1.8)

Disease-related information

Disease duration, median (range) 4.0 (0-30)
Deep brain stimulation, n (%) 23 (10)
LEDD, mean (SD) 622.9 (461.5)
MDS-UPDRS part-I, mean (SD) 11.7 (6.6)
MDS-UPDRS part-II, mean (SD) 13.4 (9.5)
MDS-UPDRS part-III, mean (SD) 36.8 (17.2)
MDS-UPDRS part-IV, median (range) 1.0 (0-11)
Hoehn & Yahr Stage, median (range) 2.0 (0-5)
Quality of life (PDQ-39) mean (SD) 49.0 (27.0)
MMSE, mean (SD) 26.7 (1.9)
HADS mean (SD) 12.3 (6.8)
Anxiety, mean (SD) 6.0 (4.0)
Depression, mean (SD) 6.3 (6.0)

SD, standard deviation; LEDD, levodopa equivalent daily dosage;
MDS-UPDRS, Parkinson and Movement Disorders Society –
Unified Parkinson’s Disease Rating Scale; PDQ-39, Parkinson’s
Disease Quality of Life Questionnaire; MMSE, Mini-Mental State
Examination, HADS, Hospital Anxiety Depression Scale.
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subtypes (TD vs. others, dummy coded), LEDD,
MMSE, and depression and anxiety scores of the
HADS were included in the model. Regression mod-
els were run separately for females and males. After
excluding the non-relevant variables, the remaining
variables were significantly associated with stigma
scores in males, F(3, 70)=7.297, p < 0.001, adjusted
R2 = 0.21, and in females, F(7,48)=4.804, p < 0.001,
adjusted R2 = 0.33. For male sex, the model showed
significant associations between stigma scores and
age, MDS-UPDRS-IV score, and PD subtype.
According to the model, a one-point increase in age
was associated with a 0.1-point decrease in the stigma
score (B=-0.09, 95% CI: -0.17 – -0.20, p = 0.018).
The MDS-UPDRS-IV score was positively associ-
ated with increased stigma scores (B = 0.22, 95% CI:
0.01 – 0.44, p = 0.044). Also, having a TD subtype
had a 2.2 times higher likelihood of increased stigma
in males (B = 2.21, 95% CI: 0.29 – 4.14, p = 0.025).
For females, age was also negatively associated with
stigma (B=-0.21, 95% CI: -0.35 – -0.10, p = 0.007).
Similar to men, those with a TD subtype had a three
times higher likelihood of increased stigma (B = 3.04,
95% CI: 0.63 – 5.45, p = 0.015). Disease dura-
tion, MDS-UPDRS-II score, and waist circumference
were also positively associated with stigma scores
(B = 0.19, 95% CI: 0.02 – 0.37, p = 0.032; B = 0.17,
95% CI: 0.10 – 0.28, p = 0.003; B = 0.14, 95% CI:
0.04 – 0.25, p = 0.007, respectively). In females,
LEDD was negatively associated with stigma scores,
with a small effect size (B=-0.005, 95% CI: -0.007 –

-0.002, p < 0.001).

Study selection and characteristics

The study selection process followed the PRISMA
guideline is given in Fig. 1. The literature search
identified 163 studies to screen. The authors agreed
that 57 articles were eligible for review. Eight stud-
ies were multinational. The included studies provided
data from five continents and 32 countries, most of
which were from Europe (15 countries, 46.9%) and
Asia (13 countries, 40.6%). Nine studies were con-
ducted in North America, one in Canada, and eight
in the USA. There were only two studies from South
America, both of which were from Brazil. In Oceania,
two reports from Australia have been published. No
study matching the review criteria was found from
Africa (Fig. 2). Data from the included studies are
provided in the Supplementary Material.

Results of this systematic review includes the cur-
rently analyzed Turkish data as well. The sample
sizes of the included studies varied from 26 [20] to
866 [21]. Three different stigma scales were used
[22–24]. In the literature, 61 different factors have
been associated with stigma in PD (Table 2). Among
those, the most frequently investigated factors were
disease duration, sex, and age. The factors most fre-
quently associated with stigma were disease duration,
UPDRS-III, and IV/dyskinesia scores. In contrast,
an inverse relationship has been frequently reported
for age, subthalamic nucleus deep brain stimulation

Fig. 2. Geographical distribution of the studies on stigma in Parkinson’s disease.
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Table 2
Geographical distribution of the included studies and investigated factors regarding their associations with stigma
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ns, no significant association with stigma; -, negatively associated with stigma;+, positively asso-
ciated with stigma; f (female), associated with stigma only in female patients; m (male), associated
with stigma only in male patients; bm (both, male), associated with stigma in total sample and in
male patients but not in female patients; bf (both, female), associated with stigma in total sample
and in female patients but not in male patients; bmf (both, male, female), associated with stigma
in total sample and in both male and female patients either evaluated separetly or together; FoG,
Freezing of Gait; UPDRS, Unified Parkinson’s Disease Rating Scale; LEDD, L-dopa equivalent
daily dose; BH, Bushen Huoxue Granule; AD, Antidepressant; L/E/C, Carbidopa / Levodopa /
Entacapone; Rop, Ropirinole; Ras, Rasagiline; DBS, Deep Brain Stimulation; STN-DBS, Sub-
thalamic Nucleus Deep Brain Stimulation; ADL, Activities of Daily Living; QoL, Quality of
Life; RLS, Restless Leg Syndrome; ISAPD, Intermediate Scale for Assessment of PD. *The table
includes Turkish data presented in this study.

(STN-DBS), and anti-Parkinson medications. The
most frequent nonsignificant factor was sex, which
was not associated with stigma in 10 of the 12 studies
(Table 3). The study characteristics, assessment tools,
and findings of all included studies are summarized
in the Supplementary Material.

Risk of bias in selected studies

The results of the assessments for potential bias in
the included studies are presented in the supplement
(Supplementary Table 2). Three studies, written in
languages other than English were evaluated based
on their abstracts. Of the included 57 studies, only
seven reported stigma in PD as the main objective.
Forty-four studies investigated stigma in the context
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Table 3
The most frequently investigated factors and their associations with stigma

Total n of
studies*

Positive
association n
of studies

Negative
association n
of studies

No association
n of studies

Top reported factors

Disease duration 13 6 0 7
Sex 12 2 0 10
Age 11 0 7 4

Top reported factors as positively associated with stigma

Disease duration 13 6 0 7
UPDRS Part III 9 5 0 4
UPDRS Part IV 7 5 0 2

Top reported factors as negatively associated with stigma

DBS-STN 7 0 7 0
Age 11 0 7 4
Medications 5 0 4 1

Top reported non-significant factors

Sex 12 2 0 10
Disease duration 13 6 0 7
Disease stage/severity 8 2 1 5

UPDRS, Unified Parkinson Disease Rating Scale; DBS-STN, deep brain stimulation of the subthalamic nucleus. *The table includes Turkish
data presented in this study.

of QoL. Six studies had other objectives but included
data on stigma in PD. Twenty studies were interven-
tional with specific inclusion criteria but also included
data on stigma. Details regarding the risk of bias are
summarized in the Supplementary Material.

Association of stigma with demographic factors

Of the included studies, the association between
age and stigma was either non-significant or nega-
tive, with no studies reporting increased stigma with
aging. Four of the five (80%) studies from Europe
and one in three (33%) studies from Asia reported
a negative effect with age. Sex was also not asso-
ciated with stigma globally, with the exception of
two studies from China, which showed a positive
association with female sex. Ethnicity was also not
significantly related to stigma in most studies. In
only one multicenter study, French patients reported
more stigma than German patients did. The effect of
some demographic factors on stigma, such as educa-
tion, marriage, and employment has been investigated
only in Asia. Rural living was associated with stigma
in two East European countries (Croatia and Bul-
garia), but not in China. Similar to age, the age of
onset/diagnosis were either not associated or nega-
tively associated with stigma. A positive association

with disease duration was reported in Europe and
Asia, whereas two studies from America (USA and
Brazil) found no such association. The presence of
comorbidities was positively related to stigma in only
one study that included young-onset PwP.

Association of stigma with motor symptoms

Interestingly, the motor subtype of PD has rarely
been investigated in relation to the stigma. With
regard to tremor dominant (TD) or postural instabil-
ity gait difficulty (PIGD) subtypes, studies from the
USA and Asia found no significant association with
stigma. In contrast, our data showed a positive asso-
ciation with TD subtype in both sex. Additionally,
for the UPDRS-II scores, two studies from the USA
found discrepant findings, with no significant results
from Asia except our results which showed a positive
association in females. The association of UPDRS-
III with stigma scores was positive in Europe (Spain
and Croatia), non-significant in America (USA and
Brazil), and discrepant in Asia. Motor fluctuations,
dyskinesia, and UPDRS-IV scores were among the
most studied factors. These studies were conducted in
five European countries, all of which found a positive
association. The findings from Asia were mixed, and
no study from America was found. Drooling has only
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been investigated in Asia and a positive association
with stigma has been reported.

Association of stigma with non-motor symptoms

In the literature, only two studies reported data on
the UPDRS-I, one with a positive association and
one with a non-significant association. Our data also
showed no association. Interestingly, a German study
reported a negative association with urinary dysfunc-
tion. Cognitive impairment was not related to stigma
in our cohort and in two Asian studies, whereas three
North American studies found a positive association.
Similarly, anxiety was related to stigma in the UK
and USA, but not in China and Turkey. With regard
to depression, a positive association has been reported
in most countries, except three studies from the USA,
Brazil, and Turkey. Psychosis has been investigated
only in Asia, with the majority of studies finding
a positive association. On the contrary, apathy was
investigated in only one Japanese study. In China,
most studies found a positive relationship with stigma
when non-motor symptoms were taken as a whole.
Solitary symptoms, such as gastrointestinal problems
or sexual dysfunction were investigated in only one
study from Vietnam, which found no association.

Association of stigma with treatment

The effects of treatment have frequently been
investigated. However, no study on selegiline, rasag-
iline, pramipexole, or rotigotine was selected in this
review. In European studies, treatment with ropini-
role resulted in a decrease in stigma. In line with
this, treatment with levodopa improved thoughts of
stigma in PwP. With regard to DBS, all the stud-
ies showed a negative association. The majority of
the ablative surgeries have also reported a negative
association. Of note, no study from Asia has cov-
ered the effect of DBS or ablative surgery on stigma.
Also, no study matched the criteria of this review that
subjected stigma directly with continuous apomor-
phine or levodopa-carbidopa intestinal gel (LCIG)
therapy. Two reports on physiotherapy showed a neg-
ative association with stigma.

DISCUSSION

In this review, we collected studies reporting
stigma in PwP to identify the factors associated with
stigma in PD. We also explored potential differences
in the perception of stigmatization, which could be

attributed to the specific culture of PwP. Our results
show a considerably imbalanced representation of
populations worldwide. The results also indicate that
some factors affecting stigma may differ depending
on culture. In this study, we also report data from
Turkey, which is a relatively underrepresented region
in studies on stigma in PD.

In some subfields of PD-related research, achiev-
ing data diversity is a huge unmet challenge that
compromises the credibility of the reached con-
clusions, recognition of region-specific needs, and
generalization of the existing knowledge derived
from PwP. The area of PD genetics is one example
in which the lack of diversity has been underlined
as “unacceptable” [73]. Likewise, one finding of this
review is the striking inequality in regional represen-
tation, especially for Africa. We found no study from
Africa (matching the inclusion criteria) which is the
second most populated continent in the world. This
indicates an urgent need for studies revealing the per-
ception of the stigmatization of African PwP in their
social structure. The results showed that South Amer-
ica is an underrepresented region. We included two
studies from South America, both of which were from
Brazil. It should also be noted that nearly half of the
studies on stigma have been conducted in Europe,
which constitutes only approximately 10% of the
world’s entire population. More studies are needed
to fully understand the stigma-related difficulties of
PwP in Africa and South America.

In the literature, a wide array of factors has
been investigated for their potential association with
stigma in PD (Table 2). Among these, the most fre-
quently investigated factors can be summarized as
follows: 1) demographics (age, sex, and disease dura-
tion), 2) treatment effects (medical and surgical),
and 3) motor assessments (motor impairment, fluc-
tuations, or dyskinesia) (Table 3). Except for two
studies that reported a non-significant change (with
pallidotomy and antidepressants), all studies reported
a decrease in stigma with symptomatic treatment,
independent of the treatment type. With regard to
demographics, age seemed to be more negatively
associated with stigma in Europe compared to Asia.
A plurality of studies found no significant association
with sex. In addition, seven studies in the literature
reported a non-significant association between dis-
ease duration and stigma compared to five, which
found a positive association. Data from our cohort
also showed a positive association in females. Results
of the studies which found no association with disease
duration may indicate the success of the symptomatic
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treatments in PD, allowing PwP to not feel stigma-
tized within society despite years of PD. Another
reason for the lack of such association may be
the acceptance of having PD in time or may be
due to the fact that the feelings of stigmatization
in PwP begin at the very early stages remaining
unchanged throughout the disease course. Having
said that, motor complications have been found to
be increasingly related to stigma, underpinning the
importance of successful treatment when complica-
tions occur. One interesting finding of this review
is the relative scarcity of studies investigating the
effects of tremor or a TD subtype. Resting tremor
is a hallmark of PD that may cause a feeling of
stigmatization among PwP. However, this was not
the case in the three studies that found no associa-
tion with motor subtype in contrast to our cohort of
Turkish PwP.

One of the objectives of this review was to explore
the culture-specific influences on the stigmatization
of PwP. Of course, the outcomes of this objective
are somewhat indirect, as there is no head-to-head
comparison between cultures, with the exception of
a European study in which the French felt more stig-
matized than the German PwP [16]. With regard to
the association of specific factors with stigma, sex
could be a factor that may be confounded by culture.
Female sex was found to be associated with stigma
only in China (two of three studies), whereas no other
study in Asia, including one Vietnam and Singapore
study, found such a result. It is also worth noting
that education, marital status, and employment were
studied in only Asia, possibly pointing to the cultural
implications of these factors in Asian societies. Simi-
larly, effects of psychosis and drooling have only been
studied in Asia. Anxiety was also non-significant two
studies (our cohort and China), whereas two studies
from the USA and the UK found an association. Addi-
tionally, there seems to be a culture-specific effect on
cognition. Cognitive impairment was not found to be
associated with stigma in Asian studies; however, two
studies from the USA and Canada found more stigma
feelings with worse cognition. On the other hand, it
can be said that cultural differences do not play a role
as the effect of age, depression, and medical treatment
on stigma seems to be universal in the literature.

A literature search showed that Turkey is also an
underrepresented population, with only one previ-
ous study matching the criteria [66]. Our analysis
of data from 232 Turkish PwP showed that age was
negatively associated with stigma in Turkish PwP,
similar to most European studies. Moreover, having

a TD subtype was associated with an increased like-
lihood of feelings of stigma, which was in contrast to
previous studies, which are few, as discussed above.
Apart from that, motor complications (assessed with
the MDS-UPDRS-IV) were related to stigma in
men, whereas disease duration, MDS-UPDRS-II, and
waist circumference were associated with stigma in
female Turkish PwP.

The limitations of this review should be noted.
First, the extent to which the included studies rep-
resented the population they were conducted is
questionable. Of the 57 included studies, 23 (40%)
had a sample size of less than 100 PwP. More-
over, 15 countries were represented by only one
study, which may hinder conclusive comments on
stigma in PwP in that culture. In this regard, the
most reliable inferences can be made for China,
France, Germany, Spain, the UK, and the USA, which
were represented by at least four studies (Fig. 2).
Another limitation may be the tools used to assess
stigma. In most studies, stigma was investigated
using sub-questions from a QoL questionnaire, rather
than tools that focused solely on stigma. Related
to this, interventional studies had specific inclusion
criteria that introduced potential bias in patient selec-
tion while investigating stigma. Third, our review
was performed only in the PubMed/Medline elec-
tronic database; thus, studies in other databases may
have been missed. Finally, in the PubMed/Medline
electronic database, the search terms we used were
scanned only in the title and abstract of the studies,
which may have rendered some studies missing that
mentioned the search terms not in the title or abstract
but in the manuscript. Apart from that, the meticulous
review process followed according to the PRISMA
guidelines with two independent reviews is a clear
strength of this review. Moreover, to our knowledge,
this is the first review to consider culture-specific
effects that may play a role in stigma by explor-
ing the potential differences in countries across the
world.

In conclusion, in this review, we identified a
large spectrum of factors that are universally asso-
ciated with stigma in PwP, factors with discrepancies
regarding their association with stigma in PD, and
factors that may be related to stigma in PD depending
on the specific culture of PwP. As in most areas of PD
research, the available data are geographically biased.
This creates a large unmet need for data diversity
and hinders understanding and taking action against
the culture-specific challenges of PwP in the era of
precision medicine.
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[39] Klepac N, Pikija S, Kraljić T, Relja M, Trkulja V, Juren S,
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