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ABSTRACT: Background: Parkinson disease (PD) is a neurological disorder that affects more than 10 million people worldwide, impacting
both quality of life andmarital relationships. Divorce rates are higher inWestern compared to Eastern countries. However, it is unclear if there
are differences in marital status after PD onset between the two regions. Methods: We searched MEDLINE and Embase from inception to
March 31, 2024. Original studies discussing marital status in participants with PD were included. An unmarried status includes single,
widowed, divorced or separated. Outcomes included the prevalence of being unmarried, measured as proportions, and the risk ratio (RR) of
being unmarried in participants with PD relative to controls. Results: Out of 567 studies screened initially, 55 studies involving 3,723,966
participants were included. The prevalence of being unmarried was evaluated in 55 studies (25.16%; 95% CI: 21.52–29.18). The prevalence of
being unmarried was significantly higher in countries in theWest compared to the East (28.83%; 95%CI: 25.09–32.89 vs 17.47%; 95%CI: 12.10
–24.57, p< 0.01). Compared to controls, the risk of being unmarried in PD participants after the onset of PD was significantly higher in the
East (RR: 1.21, 95% CI: 0.91–1.60) compared to theWest (RR: 0.87, 95% CI: 0.65–1.15). Conclusions:Our meta-analysis showed significantly
higher rates of being unmarried inWestern compared to Eastern countries. After PD onset, participants in the East were at significantly higher
risk of being unmarried compared to participants in the West, suggesting that differences in cultural practices, societal norms and healthcare
systems may affect marital status outcomes in PD participants.

RÉSUMÉ : État matrimonial et maladie de Parkinson dans les pays asiatiques par rapport aux pays occidentaux : une revue systématique
et uneméta-analyse. Contexte : Lamaladie de Parkinson (MP) constitue un trouble neurologique qui touche plus de 10millions de personnes
dans le monde et qui affecte leur qualité de vie et leurs relations conjugales. Les taux de divorce sont aussi plus élevés dans les pays occidentaux
que dans les pays asiatiques. Toutefois, il n’est pas clair s’il existe des différences d’état matrimonial entre ces ensembles de pays après
l’apparition de la MP. Méthodes : Nous avons effectué des recherches dans MEDLINE et Embase depuis le début de cette étude jusqu’au 31
mars 2024. Des études originales portant sur l’état matrimonial des participants atteints de la MP ont été incluses. Ici, l’état de « célibataire »
englobait le fait d’être célibataire, veuf, divorcé ou séparé. Nos résultats ont donc compris la prévalence du célibat, mesurée en proportion, et le
rapport de risques (RR) du célibat chez les participants atteints de laMP par rapport à des témoins. Résultats : Sur les 567 études sélectionnées
initialement, 55 d’entre elles impliquant 3 723 966 participants ont été incluses. La prévalence du célibat a donc été évaluée dans le cas de ces 55
études (25,16 % ; IC 95 % : 21,52–29,18). Il est à noter que cette prévalence était notablement plus élevée dans les pays occidentaux que dans les
pays asiatiques (28,83 % ; IC 95 % : 25,09–32,89 contre 17,47 % ; IC 95 % : 12,10–24,57 ; p <0,01). Par rapport aux témoins, le risque d’être
célibataire chez les participants après l’apparition de la MP était considérablement plus élevé au sein des pays asiatiques (RR :1,21 ; IC 95 % :
0,91–1,60) qu’au sein des pays occidentaux (RR : 0,87 ; IC 95 % : 0,65–1,15). Conclusions : Notre méta-analyse a montré des taux de célibat
notablement plus élevés dans les pays occidentaux que dans les pays asiatiques. Après l’apparition de laMP, les participants des pays asiatiques
ont donné à voir un risque nettement plus élevé d’être célibataires que les participants issus des pays occidentaux, ce qui suggère que des
différences en matière de pratiques culturelles, de systèmes sociétaux et de systèmes de santé peuvent affecter l’évolution de l’état matrimonial
des participants atteints de la MP.
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Introduction

Parkinson disease (PD), a common neurological disorder, affects
more than 10 million people worldwide, causing bradykinesia,
tremor, rigidity and gait disorders. In addition to motor symptoms,
PD participants commonly experience non-motor symptoms and
autonomic dysfunction such as constipation (50%), depression
(36%), sleep disturbances (37%) and sexual dysfunction (80%).1–3

The reduction in quality of life is worsened by the loss of
independence and increased reliance on caregivers as PDprogresses.
Majority of the caregivers in PD participants are their spouses and in
their 60s.4 While effective medical therapies are available to control
the progression of PD, the impact of PD on a patient’s marital
relationship has not been well studied. Studies on marital status and
health outcomes found that unmarried individuals report poorer
health and have higher mortality risk than their married counter-
parts, with men being particularly affected in this respect.5

Furthermore, particularly in older adults, being married has been
shown to help in discharge planning, compliance to hospital follow-
ups and reducing hospital readmissions.6

The significant mental and physical strain of caring for a patient
with PD could lead to caregiver stress and burnout, straining the
marital relationship.7 Furthermore, both spouses and participants
with PD report a reduction in sexual and marital satisfaction.8

PD participants experience motor symptoms and autonomic
dysfunction1 such as erectile dysfunction, which could pose
difficulties in the act of sexual intercourse in males, as well as
vaginal dryness and decreased libido in females.9 The association
between sexual and marital satisfaction could be bidirectional, and
negative marital satisfaction could lead to separation or divorce.8

Although the implication of PD on caregivers and marital
satisfaction has beenwell documented inmultiple studies, its impact
on marital status has not been well examined. In addition, while
attitudes toward marital relationship may differ due to generational
and time factors, cultural practices and geographical differences,
these have not beenwell evaluated in studies. A comparison between
Western and Eastern countries in PD is not uncommon.
Epidemiology studies has shown differences in the distribution of
PD, with a lower incidence and prevalence of PD among Eastern
countries compared toWestern studies.10 Further studies onmarital
status by Dyvik et al. found that in a global study of divorce rates,
countries in theEast has the lowest unmarried rates,while the highest
unmarried ratesweredominated by countries in theWest.11Western
andEasterncountries oftenhavedifferent cultural, philosophical and
social norms. Western societies tend to prioritize individualism,
while Eastern societies value communal goals. Understanding
marital status in participants with chronic diseases such as PD
could provide insights into the impact of societal influences.

To date, there has been no meta-analysis to examine the
prevalence of unmarried rates in PD and no comparative studies
between Western and Eastern countries. To address this gap in
knowledge, we conducted a systematic review andmeta-analysis to
evaluate the following outcomes: (1) prevalence of unmarried rates

in PD and (2) determine if there are differences between West and
East regarding the risk of being unmarried in PD participants
compared to controls.

Methods

This systematic review and meta-analysis was registered with
PROSPERO at CRD42024541080 and adhered to the reporting
guidelines of Preferred Reporting Items for Systematic Reviews
and Meta-analyses.12

Information source and search strategy

A systematic search was conducted in MEDLINE and Embase
using Medical Subject Headings (MeSH) and keywords. Keywords
and MeSH terms synonymous with “Parkinson Disease” and
“Marital Status” formed the basis of the search strategy. The search
period includes articles from inception to March 31, 2024. Only
full-text articles published in the English language were included.
The full search strategy and search terms are included in
Supplementary Table 1. References were imported into
EndNoteX9 for the initial removal of duplicates.

Study selection

Two authors (WYC and JDJW) reviewed each reference in a blinded
manner, and any disagreementswere resolved through discussion or
referred toa third independent author for the final decision (CKMC).
The reviewwas carried out in two stages: first, the titles and abstracts
were reviewed, and second, the full texts of selected references were
retrieved and reviewed. Original studies, published in English,
discussing marital status in participants with PD were included.
Criteria for accepted PD include being in a PD registry, being on
medications for PDorbeingdiagnosedby aneurologist using theUK
Parkinson’s Disease Society Brain Bank Diagnostic Criteria or
Movement Disorder Society Diagnostic Criteria for PD. Accepted
study designs included case-control, cross-sectional and cohort
studies. We excluded randomized control trials, non-peer-reviewed
articles, review articles (including other systematic reviews and
meta-analyses), editorials, letters to the editor and conference
abstracts. Studies conducted in patients with severe cognitive
dysfunction and dementia were excluded. Studies in patients with
Parkinson-plus syndromes were excluded as well.

Data extraction

Two investigators (CKMC and JDJW) independently extracted
information from the included studies. The data collected included
authors, year of publication, total number of participants, age and
sex of study participants, sample size and marital status. Regarding
discrepancies, a third author (WYC) were consulted to make the
final decision regarding the data extraction process.

Quality assessment

The Joanna Briggs Institute (JBI) Critical Appraisal Tools were
used for the quality assessment of the included articles. Two
investigators (CKMC and JDJW) independently reviewed all
included studies, and in case of disagreements, a third independent
author (WYC) was consulted, and a consensus was reached
through discussion. The maximum score attainable (signifying
high quality) is 8 points for analytical cross-sectional studies, 10
points for case-control studies and 11 points for cohort studies. A
summary of the scoring can be found in Table 1.

Highlights
• The prevalence of being unmarried was significantly higher in countries in
the West compared to the East.

• Participants in the East were at significantly higher risk of being
unmarried than the West after Parkinson disease onset.

• Differences in cultural practices, societal norms and healthcare systems
may affect marital status outcomes.
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Table 1. Summary of included studies

Author (year) Country Study design
Marital status in
relation to PD

Parkinson disease participants Control participants

JBI
scoring

Participants
(n)

Sex male,
(%)

Age, mean
(SD)

Participants
(n)

Sex male,
(%)

Age, mean
(SD)

Al-Khammash (2023) Saudi Arabia Prospective cross-
sectional

During PD 82 58.54% NA NA NA NA 8/8

Alfonso (2022) United States of
America

Prospective cross-
sectional

During PD 285 56.14% NA NA NA NA 8/8

Almeida (2021) Brazil Prospective cohort During PD 137 57.66% 67.8(8.0) NA NA NA 10/11

Andreadou (2011) Greece Prospective cross-
sectional

During PD 139 48.92% 69.6(9.1) NA NA NA 8/8

Augustine (2015) United States of
America

Retrospective cross-
sectional

During PD 1,741 64.50% NA NA NA NA 8/11

Barekatain (2021) Iran Retrospective case-
control

During PD 27 11.11% 69.03 (10.82) 27 40.74% 65.44 (7.43) 9/10

Broen (2018) Netherlands Retrospective cross-
sectional

During PD 311 62.38% 66.0(8.7) NA NA NA 8/8

Bronner (2023) Israel Retrospective cross-
sectional

During PD 100 78.00% NA NA NA NA 8/8

Candel-Parra (2021) Spain Prospective cohort During PD 155 59.35% 69.51 (8.63) NA NA NA 11/11

Cao (2021) China Prospective cross-
sectional

During PD 221 47.06% 65.77 (12.97) NA NA NA 8/8

Cassidy (2022) Ireland Prospective cross-
sectional

During PD 208 61.54% NA NA NA NA 8/8

Celikel (2008) Turkey Retrospective case-
control

During PD 45 48.89% 61.62 (8.52) 45 48.89% 61.62 (8.52) 9/10

Chekani (2016) United States of
America

Retrospective cross-
sectional

During PD 98,093 37.72% 81.03 (0.34) NA NA NA 8/8

Cubo (2023) Spain Prospective cross-
sectional

During PD 364 57.97% 64.12 (10.28) NA NA NA 8/8

Cui (2017) China Retrospective cross-
sectional

During PD 403 55.33% 62.6 NA NA NA 8/8

deAlmeida (2019) Brazil Prospective cross-
sectional

During PD 48 NA NA NA NA NA 8/8

Fang (2010) United States of
America

Retrospective case-
control

During PD 992 75.00% 64.4(4.8) 279,958 58.76% 61.8(5.3) 10/10

Feeney (2022) United States of
America

Prospective cross-
sectional

During PD 409 91.69% 74(8.2) NA NA NA 6/8

Feldmann (2020) Germany Retrospective cross-
sectional

During PD 125 60.80% 70.0(8.0) NA NA NA 8/8

Ghourchian (2023) United States of
America

Retrospective cross-
sectional

During PD 85 67.06% 65.5(9.3) NA NA NA 8/8
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Table 1. Summary of included studies (Continued )

Author (year) Country Study design
Marital status in
relation to PD

Parkinson disease participants Control participants

JBI
scoring

Participants
(n)

Sex male,
(%)

Age, mean
(SD)

Participants
(n)

Sex male,
(%)

Age, mean
(SD)

Gómez-Esteban (2009) Spain Prospective cross-
sectional

During PD 118 54.24% 60.4 (11.2) NA NA NA 8/8

Hand (2010) United States of
America

Prospective cross-
sectional

During PD 167 49.10% 75.5 (8.68) NA NA NA 8/8

Hojjati (2019) Iran Prospective cross-
sectional

During PD 109 55.96% NA NA NA NA 8/8

Imaizumi (1995) Japan Retrospective cross-
sectional

During PD 17,234 47.77% NA NA NA NA 8/8

Kadastik-Eerme (2015) Estonia Prospective cross-
sectional

During PD 268 NA 74.2 (8.8) NA NA NA 8/8

Keshtkarjahromi
(2022)

United States of
America

Prospective cohort During PD 1,393 63.46% 70.3 (10.3) NA NA NA 11/11

Khalil (2018) Bangladesh Retrospective cross-
sectional

During PD 137 74.45% NA NA NA NA 8/8

Kiakojuri (2021) Iran Prospective case-
control

During PD 110 41.82% 69 (9) 110 50.91% 66 (9) 9/10

Knekt (2010) Finland Prospective cohort Before PD 50 48.00% 60.4 (6.5) 3,123 43.10% 61.8 (8.0) 11/11

Koo (2018) United States of
America

Prospective case-
control

During PD 94 65.96% 67.7 (8.4) 86 53.49% 69.0 (11.7) 10/10

Kyrozis (2013) Greece Prospective cohort Before PD 88 42.05% NA 25,407 40.71% NA 11/11

Li (2016) Singapore Retrospective case-
control

During PD 136 61.76% NA 60 51.67% NA 10/10

Liu (2021) United Kingdom Prospective cohort During PD 923 64.14% 67.1 (9.59) NA NA NA 11/11

Lyra (2022) United States of
America

Retrospective cross-
sectional

During PD 51 52.94% 62.96 (14.71) NA NA NA 6/8

Moreira (2017) Brazil Prospective cross-
sectional

During PD 100 50.00% NA NA NA NA 8/8

Myslobodsky (2001) United States of
America

Retrospective cross-
sectional

During PD 144,309 56.70% NA NA NA NA 8/8

O”Connor (2008) Australia Prospective cross-
sectional

During PD 143 49.65% 68.91 (8.15) NA NA NA 8/8

Prado (2020) Philippines Prospective cross-
sectional

During PD 33 51.52% 58.4 (10.6) NA NA NA 6/8

Riazi (2003) United Kingdom Retrospective cross-
sectional

During PD 227 59.47% NA 2,056 45.18% NA 8/8

Rod (2010) Denmark Retrospective case-
control

During PD 13,695 54.20% NA 68,445 54.21% NA 10/10
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Table 1. Summary of included studies (Continued )

Author (year) Country Study design
Marital status in
relation to PD

Parkinson disease participants Control participants

JBI
scoring

Participants
(n)

Sex male,
(%)

Age, mean
(SD)

Participants
(n)

Sex male,
(%)

Age, mean
(SD)

Rosińczuk (2019) Poland Prospective cross-
sectional

During PD 50 52.00% NA NA NA NA 8/8

Rybicki (1995) United States of
America

Retrospective cohort During PD 588 47.11% NA 239,722 NA 77.7 9/11

Sääksjärvi (2008) Finland Prospective cohort Before PD 101 45.54% 62.7 6,609 47.60% 60.7 11/11

Salari (2024) Iran Retrospective cross-
sectional

During PD 105 64.76% 57.01 (12.1) NA NA NA 8/8

Santos GarcÃa (2022) Spain Prospective cohort During PD 33 60.61% 63.3(7.91) NA NA NA 8/11

Schrag (2003) United Kingdom Prospective cross-
sectional

During PD 141 41.13% 60.1(10.5) NA NA NA 6/8

Soyuer (2017) Turkey Prospective cross-
sectional

During PD 87 57.47% 61.1 (12.13) NA NA NA 8/8

Tavares (2020) Canada Retrospective cross-
sectional

During PD 15 66.67% NA NA NA NA 5/8

Vaughan (2017) United States of
America

Retrospective case-
control

During PD 95 60.00% 68.28(29.9) NA NA NA 8/10

Wandell (2020) Sweden Retrospective cohort Before PD 35,833 NA NA 2,775,736 NA NA 11/11

Wang (1992) Canada Retrospective case-
control

During PD 40 70.00% 65.5(10.4) 101 67.33% 64.3(10.0) 8/10

Wei (2010) United States of
America

Retrospective cohort During PD 571 45.01% NA NA NA NA 10/11

Wu (2014) China Prospective cross-
sectional

During PD 649 56.24% 61.7(11.8) NA NA NA 8/8

Zaman (2021) United States of
America

Prospective cross-
sectional

During PD 30 40.00% 69.9(8.0) NA NA NA 8/8

Zeng (2024) China Retrospective cross-
sectional

During PD 253 44.66% 61.3(1.10) 506 42.49% 57.9(0.17) 8/8

PD = Parkinson disease; NA = not applicable; JBI = Joanna Briggs Institute.

Le
JournalCanadien

des
Sciences

N
eurologiques

5

https://doi.org/10.1017/cjn.2024.362
D

ow
nloaded from

 https://w
w

w
.cam

bridge.org/core. IP address: 18.188.148.202, on 25 Apr 2025 at 20:45:05, subject to the Cam
bridge Core term

s of use, available at https://w
w

w
.cam

bridge.org/core/term
s.

https://doi.org/10.1017/cjn.2024.362
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


Marital status

In this study, unmarried is defined as single, widowed, divorced or
separated based on data reported by the studies included in the
analysis.

Data analysis

All analyses were undertaken using RStudio version 4.3.3.
Prevalence estimates of unmarried rates were calculated by pooling
the study-specific estimates using random-effects models. Pooled
risk ratios (RRs) were meta-analyzed using the Mantel–Haenszel
method. The level of significance is defined as p< 0.05. The choice
between the fixed-effect and random-effects models was made
depending on the I2 index and Cochran’sQ test P value. An I2 of less
than 25% is indicative of low heterogeneity, 25%–75% of moderate
heterogeneity and more than 75% of high heterogeneity. In cases
with minimal heterogeneity, a fixed-effect model was used.
Otherwise, a random-effects model was used. All results were
presented as their effect sizes with the accompanying 95%CIs, along
with the P values where applicable. In addition, we conducted
subgroup analysis according to geographical region and onset of PD
in relation to marital status. We divided geographical region into
East and West. In this study, the categorization of “West” include
nations and states in Western and Eastern Europe, Northern and
Latin America and the Mediterranean region, whereas “East”
includes nations and states in Asia and the Arab world.

For meta-analyses that have high heterogeneity, we performed
an influence analysis to determine the contribution of each study to
the overall heterogeneity. Based on the resultant Baujat plots and
leave-one-out analyses, as well as inspection of the forest plots, we
performed a sensitivity analysis in which outliers were excluded.

Results

Overview

A total of 567 studies were found after searching MEDLINE and
Embase. Among these, 145 were duplicates and 422 studies
remained following duplicate removal. We screened the titles and
abstracts of these studies and included 55 studies for further review
(Supplementary Figure 1). Subsequently the full texts of 55 studies
and all 55 studies involving 3,723,966 participants (321,946 PD and
3,402,020 controls) were included in the final analysis.1,9,13–65

Characteristics of included studies

Of the 55 studies that were included, there were 35 cross-sectional,
11 cohort23,25,28–30,39,41,43,44,57,62 and 9 case-control stud-
ies16,24,26,32,40,42,50,54,59. All 55 studies reported marital status, and
this was classified as either married or unmarried (single, divorced,
separated and widowed). Seventeen studies were conducted in the
East, while the remaining 38 studies were conducted in the West.
Fifteen studies compared the prevalence of unmarried between PD
and non-PD participants16,20,24,25,29,30,32,33,40–43,50,54,59. Among the
15 studies, there were 2 cross-sectional, 4 cohort and 9 case-control
studies. A summary of the quality of studies using the Joanna
Briggs Institute Critical Appraisal Tools can be found in Table 1.

Prevalence of being unmarried in participants with PD

Fifty-five studies involving 321,946 participants with PD and
164,962 events of unmarried were pooled, and the prevalence of
being unmarried was found to be 25.16% (95% CI: 21.52–29.18).
The I2 index was 99.8%, and the Cochran’sQ test was significant at

p< 0.0001 (Supplementary Figure 2). Influence analysis revealed
three outliers: Rod et al., Chekani et al. and Wandell et al. A
sensitivity analysis excluding them was conducted and found the
prevalence to be 24.75% (95% CI: 21.25–28.63) (Supplementary
Figures 3 and 4). The I2 index was 98.6%, and the Cochran’s Q test
was significant at p< 0.001. A subgroup analysis based on
geographical region was conducted. Studies conducted in the East
(n= 17) found an unmarried prevalence of 17.47% (95% CI:
12.10–24.57) (Figure 1), whereas studies conducted in the West
(n= 35) revealed an unmarried prevalence of 29.10% (95% CI:
25.00–33.58) (Figure 2). The subgroup differences demonstrated a
significantly higher prevalence of unmarried participants with PD
in studies conducted in the West (p= 0.0036).

Risk ratio of being unmarried in participants with PD and
controls

Geographical region
Fifteen studies comparingmarital status in participants with PD and
controls were pooled. Compared to controls, the risk of being
unmarried inparticipantswithPDwas significantlyhigher (p< 0.05)
in theEast (RR: 1.21; 95%CI: 0.91–1.60;n= 5) compared to theWest
(RR: 0.90; 95% CI: 0.78–1.04; n= 10) (Figure 3).

Onset of PD
Excluding 4 studies with marital status collected before onset of
PD, the remaining 11 studies comparing the marital status of
15,714 participants after onset of PD and 351,424 controls were
pooled. Compared to controls, the risk of being unmarried after the
onset of PD was significantly higher (p< 0.05) in the East (RR:
1.21; 95% CI: 0.91–1.60, n= 5) compared to the West (RR: 0.87;
95% CI: 0.65–1.15; n= 6) (Figure 4).

Discussion

To address the prevalence of being unmarried in PD and the
association between risk of being unmarried and PD, we conducted
the first systematic reviewandmeta-analysis involving55 studies and
3,723,966 participants (321,946 PD and 3,402,020 controls). To
account for disparities inmarital status between different geographi-
cal regions, we conducted a subgroup analysis based on countries in
the East and West. Our main findings are the prevalence of being
unmarried was significantly higher in countries in the West
compared to the East (28.83% vs 17.47%). We also found that
compared to controls, there was a significant 21% increased risk of
being unmarried in PDparticipants from the East (RR: 1.21; 95%CI:
0.91–1.60), but this observation was not found in the West.
A subgroup analysis ofmarital status after onset of PD found that the
risk of being unmarried in PD participants remained significantly
higher (p< 0.05) in the East (RR: 1.21; 95% CI: 0.91–1.60; n= 5)
compared to the West (RR: 0.87; 95% CI: 0.65–1.15; n= 6).

Differences in cultural practices, societal norms and healthcare
systems may affect marital status outcomes in participants with
PD. In this meta-analysis, we found that the prevalence of being
unmarried was higher in countries in the West compared to the
East. In a global study of divorce rates, Dyvik et al. found that
countries in the East has the lowest unmarried rates, while the
highest unmarried rates were dominated by countries in the
West.11 An estimated 90% of marriages in Portugal and Spain
result in divorce, whereas in Eastern countries like Vietnam and Sri
Lanka, fewer than 1 in 1000 marriages end in divorce.11 Even in
studies of older adults aged 65 and above, countries in the West
consistently have higher rates of being unmarried compared to
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Figure 1. Forest plot of prevalence of being
unmarried in participants with Parkinson dis-
ease in the East.

Figure 2. Forest plot of prevalence of being
unmarried in participants with Parkinson dis-
ease in the West.
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countries in the East. In America, a national census found that
42.6% of older adults were unmarried, while in Singapore, only
18.7% of male seniors were unmarried.66,67 Although life
expectancy and matrimonial law may differ between countries,
the stark contrast in marital status suggests strong inherent
regional and cultural differences towardmarriage. Inmany Eastern
countries, being unmarried carries a considerable stigma, and the
pressure to remain in a marriage for the sake of children,

appearances and family honor is strong.68 As a result, spouses
would choose to remain in the marriage in spite of the personal
challenges and sacrifices. Furthermore in Eastern cultures, the
concept of “face,” a social concept that incorporates elements of
pride, societal value and avoidance of embarrassment at all costs,
reduces the desire to seek a divorce and live unmarried.69

Additionally, familial support systems are crucial in maintaining
familial and spousal relationships. In general, Eastern societies

Figure 4. Forest plot of risk ratio of being unmarried in participants with Parkinson disease versus controls between East and West after onset of Parkinson disease.

Figure 3. Forest plot of risk ratio of being unmarried in participants with Parkinson disease versus controls between East and West.
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have extended family systems, whileWestern societies tend to have
more nuclear family structures.70 Such extended family systems
may play a crucial role in supporting participants with chronic
diseases like PD. This is because there is a high degree of
interdependence among families, and extended families and
kinship networks are an important source of social support.71

Particularly in East Asia, the proportion of offspring caregivers is
large because filial piety is perceived as an important virtue, where
a child is raised to respect and care for their parents.72 With a
greater network of caregivers, this could reduce the burden on a
single spouse and preserve marital relations. In contrast, with the
nuclear family structures ofWestern societies, the caregiver burden
on the spouse might be higher, and this could lead to the
breakdown of the marriage.70 Therefore, due to inherent cultural
and societal attitudes toward marriage, the unmarried rates of
participants with PD are higher in the West compared to the East.

Although the prevalence of unmarried rates of participants with
PD are higher in the West compared to East, we found that
compared to controls, the risk of being unmarried in participants
with PDwas 31% higher in the East than theWest. The disparity in
the findings of lower prevalence of unmarried rates in the general
population but higher risk of being unmarried in the East among
PD population suggests some contribution of the disease to the
difference. Compared to countries in the East, there is a greater
emphasis on healthcare spending by countries in theWest, coupled
with greater social service support beyond hospital care.73 Based on
World Health Organization Global Health Expenditure Database,
countries in the West have the highest total health spending as a
percentage of GDP, while countries in the East spend a smaller
fraction of their GDP on health care.74 A lower healthcare spending
would create a financially and resource constrained system,
limiting resources toward clinical services. Especially in partic-
ipants with PD where the role of caregiver is highly important and
majority of caregivers are the patient’s spouse, the provision of
resources toward caregiver training and supporting families with
PD participants is essential.75 The importance of social support
beyond clinical treatment is highly essential. For example, in the
United Kingdom, resources and helplines are available for
participants with PD and their family members. Furthermore,
there are integrated systems and multi-agency plans to help
participants with PD cope in the community.75 Resources are also
in place to support caregivers to mitigate caregiving-related
distress and burnout. Notably, a study of caregivers in America by
Bayram et al. found significantly higher caregiver burnout rates in
caregivers of Eastern origin.76 Caregiver burnout has been shown
to be correlated significantly with caregivers’ satisfaction with their
marital relationships, and this could potentially affect marital
outcomes negatively (3). In the West, medical facilities are well-
developed, with accessibility to effective treatment facilities and
physicians. Furthermore, there is also a higher physician-to-
population ratio in countries in the West compared to the East.77

The accessibility and higher physician ratio allow better
management and control of the motor and non-motor features
of PD. This is essential as motor and non-motor symptoms
afflicted by PD are a common cause of frustration due to the loss of
independence from daily activities of living and employment.57

This could result in decreased quality of life, fulfillment and
interest in daily activities, consequently resulting in psychological
issues and affecting marital relationship.78

In a subgroup analysis after the onset of PD, the risk of being
unmarried in participants with PD was significantly higher in the
East (RR: 1.21, 95%CI: 0.91–1.60) than theWest (RR: 0.87, 95%CI:

0.65–1.15) as compared to controls. After the onset of PD, the risk
of being unmarried in participants with PD was 34% higher in the
East than the West. This highlights that differences in societal
norms and healthcare systems may be important in determining
marital status outcomes in participants with PD. Although
unmarried rates of participants with PD are higher in the West
compared to the East, this could be attributed to an inherent
societal trend of increased divorce rates and reduced married
rates.11 Meanwhile, the increased risk of being unmarried in
participants after the onset of PD in the East indicates a severe
implication of PD onmarital relationships and quality. Asmajority
of the caregivers in PD participants are their spouses and in their
60s,4 at a time when their peers are preparing for retirement,
spouses of participants with PD face amarital obligation to support
their spouse through PD. In a study of caregivers, it was found that
65% of carers felt their social life had suffered as a result of caring
for participants with PD and expressed significantly lower social
support satisfaction compared to PD participants themselves.7

Furthermore, the lack of access to quality health care and
physicians, coupled with poor social support services, may
inevitably contribute to the increased risk of participants with
PD being unmarried in the East compared to the West.

Our study has some inherent limitations. First, it was not
possible to compare changes in marital status as PD progresses as
all the studies collected marital status either before or after the
onset of PD. There were no retrospective or prospective studies
that compared marital status before and after the onset of PD.
Second, there was some heterogeneity in the reporting of marital
status. We have defined widely used unmarried status as either
single, divorced, widowed or separated. While all the studies
reported if patients were married or unmarried, most studies were
not explicit in reporting whether patients were “single, divorced,
widowed or separated.” Future studies should be more explicit in
identifying the marital status of patients. Nevertheless, we
recognize that the lack of further data or percentage on each of
these four subgroups in unmarried status will restrict the
interpretations of the findings. Third, while there are many other
factors that can have an effect on marital status such as average age
of participants, gender proportion, disease duration and year of
study, we were not able to perform a meta-analysis on marital
status based on those factors. Majority of the studies were already
conducted in patients with mean age of 60 and above, and marital
status of different genders were not specified. In addition, studies
with large population sample recruited patients over a long period
of time, with varied disease duration and year of inclusion into
study. While we recognize that these have possible impact on
marital status, we are not able to perform a meta-analysis for it.
Lastly, although the methodological quality may differ due to the
large number of studies involved, marital status is an objective data,
and the risk of bias is low.

Future prospective studies should evaluate PD participants
longitudinally and determine their marital status over time before
onset and after the onset of PD. Relationship between duration of
PD, availability of social support services and marital status should
be also be further examined.

Conclusion

Our meta-analysis showed a prevalence of 25.16% unmarried rate
in participants with PD, with significantly higher rates in Western
compared to Eastern countries. After the onset of PD, participants
in the East were at significantly higher risk of being unmarried
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compared to participants in the West, suggesting that differences
in cultural practices, societal norms and healthcare systems may
affect marital status outcomes in PD participants. Future
prospective studies should evaluate changes of marital status
before and after the onset of disease.

Supplementary material. The supplementary material for this article can be
found at https://doi.org/10.1017/cjn.2024.362.

Availability of data andmaterials.The datasets used and/or analyzed during
the current study are available from the corresponding author on reasonable
request.

Author contributions. WYC and EKT were involved in the initial planning,
study design andmethodology of the study.WYCworked on the search strategy
and performed all the analysis. JJDW and CKMC screened the articles, collected
the data and assessed the risk of bias. WYC and CKMC drafted the manuscript.
JJDW, LLC and EKT performed critical revisions of the manuscript for
intellectually important content. All authors provided critical conceptual input,
interpreted the data analysis and read and approved the final draft. WYC and
EKT have accessed and verified the data. WYC and EKT were responsible for
the decision to submit the manuscript.

Funding statement. EKT (grant number: OF-LCG000207) and LLC
(Clinician Scientist Award) are supported by the National Medical Research
Council.

Competing interests. The authors declare no conflict of interest.

References

1. Hand A, Gray WK, Chandler BJ, Walker RW. Sexual and relationship
dysfunction in people with Parkinson’s disease. Parkinsonism Relat Disord.
2010;16:172–176. DOI: 10.1016/j.parkreldis.2009.10.007.

2. Kinateder T, Marinho D, Gruber D, Hatzler L, Ebersbach G, Gandor F.
Sexual dysfunctions in Parkinson’s disease and their influence on
partnership-data of the PRISM study. Brain Sci. 2022;12:159.
DOI:10.3390/brainsci12020159,

3. Chen H, Zhao EJ, Zhang W, et al. Meta-analyses on prevalence of selected
Parkinson’s nonmotor symptoms before and after diagnosis.
Transl Neurodegener. 2015;4:1. DOI: 10.1186/2047-9158-4-1.

4. Martinez-Martin P, Skorvanek M, Henriksen T, et al. Impact of advanced
Parkinson’s disease on caregivers: an international real-world study.
J Neurol. 2023;270:2162–2173. DOI: 10.1007/s00415-022-11546-5.

5. Robards J, EvandrouM, Falkingham J, Vlachantoni A.Marital status, health and
mortality. Maturitas. 2012;73:295–299. DOI: 10.1016/j.maturitas.2012.08.007.

6. Howie-Esquivel J, Spicer JG. Association of partner status and disposition with
rehospitalization in heart failure patients. Am J Crit Care. 2012;21:e65–e73.
DOI: 10.4037/ajcc2012382.

7. Schrag A, Hovris A, Morley D, Quinn N, Jahanshahi M. Caregiver-burden
in parkinson’s disease is closely associated with psychiatric symptoms,
falls, and disability. Parkinsonism Relat Disord. 2006;12:35–41.
DOI: 10.1016/j.parkreldis.2005.06.011.

8. McNulty JK, Wenner CA, Fisher TD. Longitudinal associations among
relationship satisfaction, sexual satisfaction, and frequency of sex in early
marriage. Arch Sex Behav. 2016;45:85–97. DOI: 10.1007/s10508-014-0444-6.

9. Bronner G, Peleg-Nesher S,Manor Y, et al. Sexual needs and sexual function
of patients with Parkinson’s disease. Neurol Sci. 2023;44:539–546.
DOI: 10.1007/s10072-022-06467-0.

10. Abbas MM, Xu Z, Tan LCS. Epidemiology of Parkinson’s disease-east versus
west. Mov Disord Clin Pract. 2018;5:14–28. DOI: 10.1002/mdc3.12568.

11. Dyvik E. Countries with the lowest divorce rates worldwide as of 2020.
Statista, 2024. Available at: https://www.statista.com/statistics/1226451/
lowest-divorce-rate-worldwide-by-country/.

12. Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group.
Preferred reporting items for systematic reviews and meta-analyses:
the PRISMA statement. PLoS Med. 2009;6:e1000097. DOI: 10.1371/
journal.pmed.1000097.

13. Almeida IA, Mesas AE, Terra MB, Sousa RJ, Ferraz HB, S.M. S. Evaluation
of sleep quality in individuals with Parkinson’s disease using objective
and subjective measures. Sleep Biol Rhythms. 2018;17:103–112. DOI: 10.
1007/s41105-018-0185-3.

14. Hojjati SM, Farrasat A, Naghshineh H, et al. Non-motor symptoms
in patients with Parkinson’s disease in Babol, north of Iran. Rom J Neurol.
2019;18:184–190. DOI: 10.37897/RJN.2019.4.5,

15. Khalil MI, Rahman MR, Munira S, J. MU. Risk factors of major
depressive disorder in Parkinson’s disease. Bangladesh Med Res Counc
Bull. 2018;44:14. DOI: 10.3329/bmrcb.v44i1.36799.

16. Kiakojuri K, Pouladi L, Saadat P, Ahangar AA, H. G. Evaluation of olfactory
function by Iranian smell diagnostic test in patients with Parkinson’s disease
in north of Iran. Iran J Otorhinolaryngol. 2021;33:279. DOI: 10.22038/ijorl.
2021.50564.2688.

17. Salari M, Pakdaman H, Etemadifar M, et al. Risk of depression after
Parkinson’s disease, stroke, multiple sclerosis, and migraine in an Iranian
population and assess psychometric characteristics of three prevalent
depression questionnaires. IBRO Neuroscience Reports. 2024;16.
DOI: 10.1016/j.ibneur.2024.01.006.

18. Soyuer F, Cankurtaran F, GültekinM, MirzaM, G. E. Frequency of falls and
relationship between falls, socio-demographic and clinical. Turk J Neurol.
2017;23. DOI: 10.4274/tnd.58855.

19. Tavares RB, Oliveira JS, Faccio PF, Coriolano MG, Asano NJ, C.C. L.
Sociodemographic profile of elderly people with Temporomandibular
disorder and depression in combination with Parkinson’s disease. Pesqui
Bras Odontopediatria Clín Integr. 2021;21:169. DOI: 10.1590/pboci.2021.
026.

20. Zeng Z, Cen Y, Xiong L, Hong G, Luo Y, Luo X. Dietary copper intake and
risk of Parkinson’s disease: a cross-sectional study.Biol Trace ElemRes.Mar.
2024;202:955–964. DOI: 10.1007/s12011-023-03750-9.

21. Zaman A, Ellingson L, Sunken A, Gibson E, Stegemoller EL. Determinants
of exercise behaviour in persons with Parkinson’s disease. Disabil Rehabil.
2021;43:696–702. DOI: 10.1080/09638288.2019.1638975.

22. Wu Y, Guo XY, Wei QQ, et al. Determinants of the quality of life
in Parkinson’s disease: results of a cohort study from southwest China.
J Neurol Sci. 2014;340:144–149. DOI: 10.1016/j.jns.2014.03.014.

23. Wei YJ, Stuart B, Zuckerman IH. Use of antiparkinson medications among
elderly Medicare beneficiaries with Parkinson’s disease. Am J Geriatr
Pharmacother. 2010;8:384–394. DOI: 10.1016/j.amjopharm.2010.07.002.

24. Wang F, Semchuk KM, Love EJ. An assessment of the usefulness of
demographic data provided by surrogate respondents in a case-control
study of Parkinson’s disease. J Clin Epidemiol. 1992;45:1219–27.
DOI: 10.1016/0895-4356(92)90162-g.

25. Wandell P, Fredrikson S, Carlsson AC, Li X, Sundquist J, Sundquist
K. Parkinson’s disease among immigrant groups and swedish-born individuals:
a cohort study of all Adults 50 Years of age and older in Sweden. J Parkinsons
Dis. 2020;10:1133–1141. DOI: 10.3233/JPD-201962.

26. Vaughan CP, Prizer LP, Vandenberg AE, et al. A comprehensive
approach to care in Parkinson’s disease adds quality to the current
gold standard. Mov Disord Clin Pract. 2017;4:743–749. DOI: 10.1002/mdc3.
12508.

27. Schrag A, Hovris A, Morley D, Quinn N, Jahanshahi M. Young- versus
older-onset Parkinson’s disease: impact of disease and psychosocial
consequences. Mov Disord. 2003;18:1250–1256. DOI: 10.1002/mds.10527.

28. Santos Garcia D, Fernandez Pajarin G, Oropesa-Ruiz JM,
Escamilla Sevilla F, Rahim Lopez RRA, Munoz Enriquez JG. Opicapone
improves global non-motor symptoms burden in Parkinson’s disease: an
open-label prospective study. Brain Sci. 2022;12:383. DOI: 10.3390/
brainsci12030383,

29. Saaksjarvi K, Knekt P, Rissanen H, Laaksonen MA, Reunanen A, Mannisto
S. Prospective study of coffee consumption and risk of Parkinson’s disease.
Eur J Clin Nutr. 2008;62:908–915. DOI: 10.1038/sj.ejcn.1602788.

30. Rybicki BA, Johnson CC, Gorell JM. Demographic differences in referral
rates to neurologists of patients with suspected Parkinson’s disease:
implications for case-control study design.Neuroepidemiology. 1995;14:72–
81. DOI: 10.1159/000109781.

31. Rosinczuk J, Pytel A, Koltuniuk A. Sociodemographic factors affecting
the disease acceptance and the quality of life in patients with Parkinson’s

10 The Canadian Journal of Neurological Sciences

https://doi.org/10.1017/cjn.2024.362
Downloaded from https://www.cambridge.org/core. IP address: 18.188.148.202, on 25 Apr 2025 at 20:45:05, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.

https://doi.org/10.1017/cjn.2024.362
https://doi.org/10.1016/j.parkreldis.2009.10.007
https://doi.org/10.3390/brainsci12020159
https://doi.org/10.1186/2047-9158-4-1
https://doi.org/10.1007/s00415-022-11546-5
https://doi.org/10.1016/j.maturitas.2012.08.007
https://doi.org/10.4037/ajcc2012382
https://doi.org/10.1016/j.parkreldis.2005.06.011
https://doi.org/10.1007/s10508-014-0444-6
https://doi.org/10.1007/s10072-022-06467-0
https://doi.org/10.1002/mdc3.12568
https://www.statista.com/statistics/1226451/lowest-divorce-rate-worldwide-by-country/
https://www.statista.com/statistics/1226451/lowest-divorce-rate-worldwide-by-country/
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1007/s41105-018-0185-3
https://doi.org/10.1007/s41105-018-0185-3
https://doi.org/10.37897/RJN.2019.4.5
https://doi.org/10.3329/bmrcb.v44i1.36799
https://doi.org/10.22038/ijorl.2021.50564.2688
https://doi.org/10.22038/ijorl.2021.50564.2688
https://doi.org/10.1016/j.ibneur.2024.01.006
https://doi.org/10.4274/tnd.58855
https://doi.org/10.1590/pboci.2021.026
https://doi.org/10.1590/pboci.2021.026
https://doi.org/10.1007/s12011-023-03750-9
https://doi.org/10.1080/09638288.2019.1638975
https://doi.org/10.1016/j.jns.2014.03.014
https://doi.org/10.1016/j.amjopharm.2010.07.002
https://doi.org/10.1016/0895-4356(92)90162-g
https://doi.org/10.3233/JPD-201962
https://doi.org/10.1002/mdc3.12508
https://doi.org/10.1002/mdc3.12508
https://doi.org/10.1002/mds.10527
https://doi.org/10.3390/brainsci12030383
https://doi.org/10.3390/brainsci12030383
https://doi.org/10.1038/sj.ejcn.1602788
https://doi.org/10.1159/000109781
https://doi.org/10.1017/cjn.2024.362
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


disease: a preliminary study. Rehabil Nurs. 2019;44:35–46. DOI: 10.1097/
rnj.0000000000000149.

32. Rod NH, Hansen J, Schernhammer E, Ritz B. Major life events and
risk of Parkinson’s disease. Mov Disord. 2010;25:1639–1645.
DOI: 10.1002/mds.22850.

33. Riazi A, Hobart JC, Lamping DL, et al. Using the SF-36measure to compare
the health impact of multiple sclerosis and Parkinson’s disease with normal
population health profiles. J Neurol Neurosurg Psychiatry. 2003;74:710–714.
DOI: 10.1136/jnnp.74.6.710.

34. Prado M Jr., Jamora RD. Cost of Parkinson’s disease among Filipino
patients seen at a public tertiary hospital in Metro Manila. J Clin Neurosci.
2020;74:41–46. DOI: 10.1016/j.jocn.2020.01.057.

35. O.”Connor EJ, McCabe MP, Firth L. The impact of neurological illness on
marital relationships. J Sex Marital Ther. 2008;34:115–132. DOI: 10.1080/
00926230701636189.

36. Myslobodsky M, Lalonde FM, Hicks L. Are patients with Parkinson’s
disease suicidal? J Geriatr Psychiatry Neurol. 2001;14:120–124.
DOI: 10.1177/089198870101400304.

37. Moreira RC, Zonta MB, Araujo APS, Israel VL, Teive HAG. Quality
of life in Parkinson’s disease patients: progression markers of mild
to moderate stages. Arq Neuropsiquiatr. 2017;75:497–502. DOI: 10.1590/
0004-282X20170091.

38. Lyra P, Botelho J, Machado V, et al. Self-reported periodontitis and C-
reactive protein in Parkinson’s disease: a cross-sectional study of two
American cohorts. NPJ Parkinsons Dis. 2022;8:40. DOI: 10.1038/s41531-
022-00302-1.

39. Liu Y, Lawton MA, Lo C, et al. Longitudinal changes in Parkinson’s
disease symptoms with and without rapid eye movement sleep behavior
disorder: the Oxford discovery cohort study. Mov Disord. 2021;36:2821–
2832. DOI: 10.1002/mds.28763.

40. Li W, Ng HL, Li W, et al. Treatment preferences at the end-of-life in
Parkinson’s disease patients. Mov Disord Clin Pract. 2016;3:483–489.
DOI: 10.1002/mdc3.12313.

41. Kyrozis A, Ghika A, Stathopoulos P, Vassilopoulos D, Trichopoulos D,
Trichopoulou A. Dietary and lifestyle variables in relation to incidence of
Parkinson’s disease in Greece. Eur J Epidemiol. 2013;28:67–77.
DOI: 10.1007/s10654-012-9760-0.

42. Koo BB, Chow CA, Shah DR, et al. Demoralization in Parkinson disease.
Neurology. 2018;90:e1613–e1617. DOI: 10.1212/WNL.0000000000005425.

43. Knekt P, Kilkkinen A, Rissanen H, Marniemi J, Saaksjarvi K, Heliovaara M.
Serum vitamin D and the risk of Parkinson disease. Arch Neurol.
2010;67:808–811. DOI: 10.1001/archneurol.2010.120.

44. Keshtkarjahromi M, Abraham DS, Gruber-Baldini AL, et al. Confirming
Parkinson disease diagnosis: patterns of diagnostic changes by movement
disorder specialists. Parkinsons Dis. 2022;2022:1–6. DOI: 10.1155/2022/
5535826.

45. Kadastik-Eerme L, Rosenthal M, Paju T, Muldmaa M, Taba P. Health-
related quality of life in Parkinson’s disease: a cross-sectional study focusing
on non-motor symptoms. Health Qual Life Outcomes. 2015;13:83. DOI: 10.
1186/s12955-015-0281-x.

46. Gomez-Esteban JC, Tijero B, Somme J, et al. Application of depression
criteria (DSM-IV) in patients with Parkinson’s disease. Clin Neurol
Neurosurg. 2009;111:665–9. DOI: 10.1016/j.clineuro.2009.05.014.

47. Ghourchian S, Gruber-Baldini AL, Shakya S, et al. Spirituality in Parkinson’s
disease within a sample from the USA. J Relig Health. 2023;62:4177–4191.
DOI: 10.1007/s10943-023-01817-4.

48. Feldmann F, Zipprich HM,Witte OW, Prell T. Self-reported nonadherence
predicts changes of medication after discharge from hospital in people
with Parkinson’s disease. Parkinsons Dis. 2020;2020:1–8. DOI: 10.1155/
2020/4315489.

49. Feeney M, Duda J, Hiller A, et al. Understanding health care needs among
veterans with Parkinson’s disease: a survey study. Front Neurol.
2022;13:924999. DOI: 10.3389/fneur.2022.924999.

50. Fang F, Xu Q, Park Y, et al. Depression and the subsequent risk of
Parkinson’s disease in the NIH-AARP diet and health study. Mov Disord.
2010;25:1157–1162. DOI: 10.1002/mds.23092.

51. Cui SS, Du JJ, Fu R, et al. Prevalence and risk factors for depression and
anxiety in Chinese patients with Parkinson disease. BMC Geriatr.
2017;17:270. DOI: 10.1186/s12877-017-0666-2.

52. Cubo E, Luo S, Martinez-Martin P, et al. Expanded and independent
Spanish validation of the MDS-non motor rating scale. Mov Disord Clin
Pract. 2023;10:586–595. DOI: 10.1002/mdc3.13658.

53. Chekani F, Bali V, Aparasu RR. Functional status of elderly nursing home
residents with Parkinson’s disease. J Parkinsons Dis 2016;6:617–624.
DOI: 10.3233/JPD-160822.

54. Celikel E, Ozel-Kizil ET, Akbostanci MC, Cevik A. Assessment of
sexual dysfunction in patients with Parkinson’s disease: a case-control
study. Eur J Neurol. 2008;15:1168–1172. DOI: 10.1111/j.1468-1331.2008.
02278.x.

55. Cassidy I, Doody O, Meskell P. Exploring factors that influence HRQoL for
people living with Parkinson’s in one region of Ireland: a cross-sectional
study. BMC Geriatr. 2022;22:994. DOI: 10.1186/s12877-022-03612-4.

56. Cao Y, Li G, Xue J, et al. Depression and related factors in patients with
Parkinson’s disease at high altitude. Neuropsychiatr Dis Treat.
2021;17:1353–1362. DOI: 10.2147/NDT.S300596.

57. Candel-Parra E, Corcoles-Jimenez MP, Delicado-Useros V, Hernandez-
Martinez A, Molina-Alarcon M. Evolution of quality of life in persons with
Parkinson’s disease: a prospective cohort study. J Clin Med.
2021;10:1824.

58. Broen MPG, Leentjens AFG, Hinkle JT, et al. Clinical markers of anxiety
subtypes in Parkinson disease. J Geriatr Psychiatry Neurol. 2018;31:55–62.
DOI: 10.1177/0891988718757369.

59. Barekatain M, Rajabi F, Ebrahimi A, Maracy MR, Akbaripour S.
Comparison of design fluency test results among patients with
Parkinson’s disease, frontotemporal dementia, and the control group.
Adv Biomed Res. 2021;10:13. DOI: 10.4103/abr.abr_148_20.

60. Augustine EF, Perez A, Dhall R, et al. Sex differences in clinical features of
early, treated Parkinson’s disease. PLoS One. 2015;10:e0133002.
DOI: 10.1371/journal.pone.0133002.

61. Andreadou E, Anagnostouli M, Vasdekis V, et al. The impact of
comorbidity and other clinical and sociodemographic factors on health-
related quality of life in Greek patients with Parkinson’s disease.AgingMent
Health. 2011;15:913–921. DOI: 10.1080/13607863.2011.569477.

62. Almeida LRS, PiemonteMEP, Cavalcanti HM, Canning CG, Paul SS. A self-
reported clinical tool predicts falls in people with Parkinson’s disease.
Mov Disord Clin Pract. 2021;8:427–434. DOI: 10.1002/mdc3.13170.

63. Alfonso D, Cabrera LY, Sidiropoulos C, Wang F, Sarva H. How Parkinson’s
patients in the USA perceive deep brain stimulation in the 21st century:
results of a nationwide survey. J Clin Neurosci. 2022;95:20–26.
DOI: 10.1016/j.jocn.2021.11.017.

64. Al-Khammash N, Al-Jabri N, Albishi A, et al. Quality of life in patients with
Parkinson’s disease: a cross-sectional study. Cureus. 2023;15:e33989.
DOI: 10.7759/cureus.33989.

65. Imaizumi Y, Kaneko R. Rising mortality from Parkinson’s disease in Japan,
1950-1992. Acta Neurol Scand. 1995;91:169–176. DOI: 10.1111/j.1600-
0404.1995.tb00428.x.

66. Wong KW, Wong WL, Feng HN. Demographic profile of seniors in
Singapore, 2022; Vol. Issue (1). ∼https://www.singstat.gov.sg/-/media/files/
publications/population/ssn122-pg6-9.ashx#:∼:text=Marital%20Status,at
%20over%2080%20per%20cent.

67. Flood S, King M, Rodgers R, et al. IPUMS USA: version 15.0 American
community survey, decennial census, 2024. https://www.ipums.org/
projects/ipums-usa.

68. Jones G. Changing marriage patterns in Asia. SSRN Electronic Journal.
2010;01; DOI: 10.2139/ssrn.1716533,

69. Tsiang JTH, Woo BKP. Chapter 17 - the stigma of Parkinson’s disease:
development and implications. In: Martin CR, Preedy VR, editors. Diagnosis
and management in Parkinson’s disease. Academic Press; 2020, pp. 283–94.

70. Oesterdiekhoff G. Family patterns in the western and the eastern world.
Qeios. 2024; DOI: 10.32388/9E8XH1.

71. Thomas S, SrinivasanK,Heylen E, EkstrandML. Correlates of social support in
individuals with a diagnosis of common mental disorders and non

Le Journal Canadien des Sciences Neurologiques 11

https://doi.org/10.1017/cjn.2024.362
Downloaded from https://www.cambridge.org/core. IP address: 18.188.148.202, on 25 Apr 2025 at 20:45:05, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.

https://doi.org/10.1097/rnj.0000000000000149
https://doi.org/10.1097/rnj.0000000000000149
https://doi.org/10.1002/mds.22850
https://doi.org/10.1136/jnnp.74.6.710
https://doi.org/10.1016/j.jocn.2020.01.057
https://doi.org/10.1080/00926230701636189
https://doi.org/10.1080/00926230701636189
https://doi.org/10.1177/089198870101400304
https://doi.org/10.1590/0004-282X20170091
https://doi.org/10.1590/0004-282X20170091
https://doi.org/10.1038/s41531-022-00302-1
https://doi.org/10.1038/s41531-022-00302-1
https://doi.org/10.1002/mds.28763
https://doi.org/10.1002/mdc3.12313
https://doi.org/10.1007/s10654-012-9760-0
https://doi.org/10.1212/WNL.0000000000005425
https://doi.org/10.1001/archneurol.2010.120
https://doi.org/10.1155/2022/5535826
https://doi.org/10.1155/2022/5535826
https://doi.org/10.1186/s12955-015-0281-x
https://doi.org/10.1186/s12955-015-0281-x
https://doi.org/10.1016/j.clineuro.2009.05.014
https://doi.org/10.1007/s10943-023-01817-4
https://doi.org/10.1155/2020/4315489
https://doi.org/10.1155/2020/4315489
https://doi.org/10.3389/fneur.2022.924999
https://doi.org/10.1002/mds.23092
https://doi.org/10.1186/s12877-017-0666-2
https://doi.org/10.1002/mdc3.13658
https://doi.org/10.3233/JPD-160822
https://doi.org/10.1111/j.1468-1331.2008.02278.x
https://doi.org/10.1111/j.1468-1331.2008.02278.x
https://doi.org/10.1186/s12877-022-03612-4
https://doi.org/10.2147/NDT.S300596
https://doi.org/10.1177/0891988718757369
https://doi.org/10.4103/abr.abr_148_20
https://doi.org/10.1371/journal.pone.0133002
https://doi.org/10.1080/13607863.2011.569477
https://doi.org/10.1002/mdc3.13170
https://doi.org/10.1016/j.jocn.2021.11.017
https://doi.org/10.7759/cureus.33989
https://doi.org/10.1111/j.1600-0404.1995.tb00428.x
https://doi.org/10.1111/j.1600-0404.1995.tb00428.x
https://www.singstat.gov.sg/-/media/files/publications/population/ssn122-pg6-9.ashx#::text=Marital%20Status,at%20over%2080%20per%20cent
https://www.singstat.gov.sg/-/media/files/publications/population/ssn122-pg6-9.ashx#::text=Marital%20Status,at%20over%2080%20per%20cent
https://www.singstat.gov.sg/-/media/files/publications/population/ssn122-pg6-9.ashx#::text=Marital%20Status,at%20over%2080%20per%20cent
https://www.singstat.gov.sg/-/media/files/publications/population/ssn122-pg6-9.ashx#::text=Marital%20Status,at%20over%2080%20per%20cent
https://www.ipums.org/projects/ipums-usa
https://www.ipums.org/projects/ipums-usa
https://doi.org/10.2139/ssrn.1716533
https://doi.org/10.32388/9E8XH1
https://doi.org/10.1017/cjn.2024.362
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


communicable medical diseases in rural South India. Soc Psychiatry Psychiatr
Epidemiol. 2021;56:1623–1631. DOI: 10.1007/s00127-020-01997-4.

72. Shin H, Lee J-Y, Youn J, Kim JS, Cho JW. Factors contributing to Spousal
and offspring caregiver burden in Parkinson’s disease. Eur Neurol.
2012;67:292–296. DOI: 10.1159/000335577.

73. Ivankova V, Kotulic R, Gonos J, Rigelsky M. Health care financing systems
and their effectiveness: an empirical study of OECD countries. Int J Environ
Res Public Health. 2019;16:3839. DOI: 10.3390/ijerph16203839.

74. World Health Organization. Global health expenditure database. World
HealthOrganization, 2024.Available at: https://apps.who.int/nha/database.

75. Soilemezi D, Palmar-Santos A, Navarta-Sanchez MV, et al. Understanding
support systems for Parkinson’s disease management in community

settings: a cross-national qualitative study. Health Expect. 2023;26:670–82.
DOI: 10.1111/hex.13691.

76. Bayram E, Liu H, Luo S, et al. Ethnoracial differences for caregiving burden
in Parkinson’s disease. Parkinsonism Relat Disord. 2024;118:105927.
DOI: 10.1016/j.parkreldis.2023.105927.

77. World Health Organization. Global health observatory: medical doctors
(per 10 000 population). Global Health Observatory, 2023. https://www.who.
int/data/gho/data/indicators/indicator-details/GHO/medical-doctors-(per-10-
000-population).

78. Tavakol Z, Moghadam ZB, Nasrabadi AN, Salehiniya H, Rezaei E. A
review of the factors associated with marital satisfaction. Galen Med J.
2017;6:e641–e641.

12 The Canadian Journal of Neurological Sciences

https://doi.org/10.1017/cjn.2024.362
Downloaded from https://www.cambridge.org/core. IP address: 18.188.148.202, on 25 Apr 2025 at 20:45:05, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.

https://doi.org/10.1007/s00127-020-01997-4
https://doi.org/10.1159/000335577
https://doi.org/10.3390/ijerph16203839
https://apps.who.int/nha/database
https://doi.org/10.1111/hex.13691
https://doi.org/10.1016/j.parkreldis.2023.105927
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/medical-doctors-(per-10-000-population)
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/medical-doctors-(per-10-000-population)
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/medical-doctors-(per-10-000-population)
https://doi.org/10.1017/cjn.2024.362
https://www.cambridge.org/core
https://www.cambridge.org/core/terms

	Marital Status and Parkinson Disease in Eastern Compared to Western Countries: A Systematic Review and Meta-Analysis
	Introduction
	Methods
	Information source and search strategy
	Study selection
	Data extraction
	Quality assessment
	Marital status
	Data analysis

	Results
	Overview
	Characteristics of included studies
	Prevalence of being unmarried in participants with PD
	Risk ratio of being unmarried in participants with PD and controls
	Geographical region
	Onset of PD


	Discussion
	Conclusion
	References


