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KEYWORDS Abstract

Parkinson’s disease; Background: Systematic reviews (SR) of high methodological quality can provide the best evi-
Cross-sectional study; dence for clinical practice. However, the methodological quality of SRs on Parkinson’s disease
Meta-analysis; treatments has not been evaluated comprehensively. The study aims to assess the methodolog-
Bias; ical quality of a representative sample of SRs on Parkinson’s disease treatments.

Systematic reviews Methods: Four databases were searched to obtain potentially eligible SRs published between

January 2016 and December 2021. A pre-designed questionnaire was used to extract the biblio-
graphical characteristics of the included SRs. The AMSTAR-2 (Assessing the Methodological
Quality of Systematic Reviews) tool was used to assess the methodological quality of SRs. Factors
associated with methodological quality were assessed using multivariate regression analyses.
Results: A total of 119 eligible SRs were included and appraised. Only one SR (0.8%) was of
high overall methodological quality. Four (3.4%) and 7 (5.9%) SRs were of moderate and low
overall methodological quality, respectively. Among the appraised SRs, only 3 (2.5%) applied
a comprehensive literature search strategy, 11 (9.2%) provided a list of excluded studies with
justifications for exclusion, and 4 (3.4%) reported the sources of funding among the original
studies included in the SR. Cochrane SRs and SRs published in journals with higher impact
factors had relatively higher overall methodological quality.
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Introduction

Conclusions: This study demonstrated that SRs on Parkinson’s disease treatments are of low
methodological quality. To enhance the quality and hence the trustworthiness of SRs, the pro-
tocols of future reviews should be designed and registered a priori, and researchers should
conduct a comprehensive literature search, provide a list of excluded studies with justifications
for exclusion, and report sources of funding for the included original studies.

© 2024 Sociedad Espanola de Neurologia. Published by Elsevier Espafa, S.L.U. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).

Calidad metodolégica de las revisiones sistematicas sobre tratamientos para la
enfermedad de Parkinson: un estudio transversal

Resumen

Antecedentes: Las revisiones sistematicas (RS) de alta calidad metodoldgica pueden propor-
cionar la mejor evidencia para la practica clinica. Sin embargo, la calidad metodolégica de las
RS sobre tratamientos de la enfermedad de Parkinson no ha sido evaluada de forma exhaustiva.
El objetivo de este estudio es evaluar la calidad metodologica de una muestra representativa
de RS sobre tratamientos para la enfermedad de Parkinson.

Métodos: Se realizaron busquedas en 4 bases de datos para obtener RS potencialmente eleg-
ibles desde enero de 2016 hasta diciembre de 2021. Se utilizd un cuestionario predisefado
para extraer las caracteristicas bibliograficas de las RS incluidas. Se utilizé la herramienta
Assessing the Methodological Quality of Systematic Reviews (AMSTAR)-2 para evaluar la cali-
dad metodologica de las RS. Los factores asociados con la calidad metodoldgica se evaluaron
mediante analisis de regresion multivariable.

Resultados: Se incluyeron y evaluaron 119 RS elegibles. Solo una RS (0,8%) fue de alta calidad
metodologica global. Cuatro (3,4%) y 7 (5,9%) RS fueron de calidad metodologica general mod-
erada y baja, respectivamente. Entre las RS evaluadas, solo 3 (2,5%) aplicaron una estrategia de
busqueda bibliografica exhaustiva, 11 (9,2%) proporcionaron una lista de estudios excluidos con
justificaciones de la exclusion y 4 (3,4%) informaron de las fuentes de financiacion de los estu-
dios originales incluidos en las RS. Las RS Cochrane y las RS publicadas en revistas con factores
de impacto mas altos tuvieron una calidad metodologica global relativamente mas alta.
Conclusiones: Este estudio demostro que las RS sobre tratamientos de la enfermedad de Parkin-
son son de baja calidad metodoldgica. Para mejorar la calidad y, por tanto, la fiabilidad de las RS,
las revisiones futuras deberian disefar y registrar un protocolo a priori, realizar una busqueda
bibliografica exhaustiva, proporcionar una lista de los estudios excluidos con las justificaciones
de la exclusion e informar de las fuentes de financiacion de los estudios originales incluidos.
© 2024 Sociedad Espanola de Neurologia. Publicado por Elsevier Espana, S.L.U. Este es un
articulo Open Access bajo la CC BY-NC-ND licencia (http://creativecommons.org/licencias/by-
nc-nd/4.0/).

Systematic reviews (SR) can serve as one of the most reliable
sources of clinical evidence to inform practice.? Since only SRs
with adequate methodological quality can provide robust evidence

Parkinson’s disease is a progressive neurodegenerative condition
characterized by bradykinesia, resting tremor (4—6 Hz), rigidity, and
loss of postural reflexes. It is the second most common neurode-
generative disorder after Alzheimer disease.! The prevalence of
Parkinson’s disease increases with age. The global prevalence rate is
estimated to be 0.3% in 2014, compared to 1% among those aged > 65
years and 3% among those older than 80 years.! Most patients ini-
tially present tremor, stiffness, and slowed movement in only one
arm or one leg. Parkinson’s disease caused 3.2 million disability-
adjusted life-years lost and 211296 deaths in 2016.2 Most patients
will lose their capacity to work as the disease advances, forcing
them to deal with issues like lost pay and early retirement.?

for informing clinical practice, it is important for evidence-users
to assess the methodological quality of SRs before adopting the
findings in decision-making processes. Due to limitations in SR
methodology, treatment effects may be over- or underestimated,
resulting in misguided clinical decision-making.? The Assessing the
Methodological Quality of Systematic Reviews 2 (AMSTAR-2) tool is
an up-to-date, validated instrument for assessing the methodologi-
cal quality of SRs.® While a wide range of treatments are currently
prescribed in the management of Parkinson’s disease, the method-
ological quality of SRs supporting these prescribing decisions has not
been evaluated comprehensively using the current methodological
benchmarks of AMSTAR-2.
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This cross-sectional study aims to: (i) describe the bibliographi-
cal characteristics of SRs on treatments for Parkinson’s disease,
(ii) evaluate the methodological quality of SRs on treatments for
Parkinson’s disease using the AMSTAR-2 tool, and (iii) explore the
association between bibliographical characteristics and method-
ological quality.

Methods
Eligibility criteria

In order to be considered eligible, SRs had to ful-
fill the following criteria: (i) focusing on the effect of
treatments for Parkinson’s disease; (ii) including only ran-
domized controlled trials (RCTs); (iii) presenting at least
one meta-analysis; and (iv) being published in English.
All types of treatments, whether pharmacological or
non-pharmacological, were considered eligible. Narrative
reviews, network meta-analyses, overviews of SRs, proto-
cols of SRs, and animal studies were excluded. For SRs with
updated versions, the most recent version was included.

Literature search

We searched 4 databases (Cochrane Database of Systematic
Reviews, MEDLINE, Embase, and PsycINFO) for potentially
eligible SRs published between January 2016 and Decem-
ber 2021. SRs published before 2016 were excluded because
out-of-date SRs were considered to be less relevant in
decision-making.” Detailed search strategies are listed in
Appendix 1. Searches were limited to the English language.
Validated filters with maximized specificity for systematic
reviews were applied to searches on MEDLINE, Embase, and
PsycINFO.8-10

Literature selection and data extraction

All retrieved citations were imported into Endnote, ver-
sion X9. Titles and abstracts of retrieved citations were
screened against the eligibility criteria after deduplication.
Following that, the full texts of potentially eligible studies
were retrieved for additional evaluation. Uncertainties were
resolved by discussion with another senior reviewer (CZ).
A third reviewer was consulted if disagreements persisted
(VC). The bibliographical characteristics of the included
SRs were extracted based on a published, pre-designed
questionnaire.’"~"* Details can be found in Appendix 2.

Methodological quality assessment

The methodological quality of the included SRs was eval-
uated with the AMSTAR-2 tool.® The 16-item AMSTAR-2 is
a validated tool for assessing the methodological quality
of SRs. It has been applied to evaluate the methodolog-
ical quality of SRs in many different diseases, such as
chronic obstructive pulmonary disease,' osteoporosis,"
mental disorders,’® and hypertension.'> Among its 16 items,
7 (items 2, 4, 7, 9, 11, 13, and 15) were considered critical
items. The remaining 9 items were considered non-critical

(items 1, 3, 5, 6, 8, 10, 12, 14, and 16). Judgements were
classed as either ‘*Yes’’ or ‘'No’’ for items 1, 3, 5, 6,
and 10—16. For items 2, 4, and 7—9, an option of ‘‘Yes’’,
“‘Partial yes’’ or **No’’ could be selected. According to the
different judgements of these 16 items, SRs have different
numbers of critical flaws and non-critical weaknesses. The
overall methodological quality of SRs was classified into 4
levels (high, moderate, low, or critically low) based on the
number of critical flaws and non-critical weaknesses they
presented.®

The appraisal process was conducted by another author
(YZ) after discussion with 2 senior authors (CZ and VC). A
separate author (FH) randomly sampled 10% of the included
SRs and conducted an independent, blinded appraisal
using the AMSTAR-2 to assess accuracy. Discrepancies were
resolved by discussion between the 2 appraisers, and adjust-
ment of appraisal results were made to all included SRs using
a final, standardized rating procedure agreed by all authors
(Appendix 3).

Data analysis

Results on bibliographical characteristics and overall
methodological quality are presented descriptively as fre-
quencies with percentages, or as medians with ranges,
according to the data distribution. The Kruskal—Wallis test
was used to analyze overall methodological quality across
different bibliographical characteristics. P-values<.05 on
the Kruskal—Wallis test were considered to indicate statis-
tical significance.

Ordinal logistic regression was used to analyze the
association between bibliographical characteristics and the
overall methodological quality of SRs. P-values>.1 on the
Pearson chi-squared and deviance test indicate good model
fit.

Associations between bibliographical characteristics and
individual AMSTAR-2 items were further analyzed using
binary logistic regression (for items 1, 3, 5, 6, and 10—16)
or multinomial logistic regression (for items 2, 4, and
7-9). For binary logistic regression, P-values>.1 on the
Hosmer—Lemeshow test indicate good model fit. For multi-
nomial logistic regression, P-values<.05 on the likelihood
ratio test reflect good model fit. In all logistic regression
analyses, the independent variables included 7 bibliogra-
phical characteristics: being a Cochrane review, being an
updated review, publication year, number of review authors,
type of treatments, location of the corresponding author,
and journal impact factor (IF) before the year the SR was
published. An adjusted odd ratio (AOR) with 95% confidence
interval (95% Cl) was calculated to measure the magnitude of
the association between bibliographical characteristics and
quality. All analyses were carried out using the Statistical
Package for Social Sciences (SPSS), version 27.

Results

Literature selection

The literature search yielded a total of 4294 citations. After dedu-
plication, the titles and abstracts of 2810 studies were screened.
The full texts of 634 citations were further assessed for eligibil-
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Excluded after screening (n = 2176)

Not focused on treatments for Parkinson’s disease (n = 924)

other than Parkinson’s disease (n = 992)

Not a systematic review (n = 132)
Network meta-analyses (n = 36)
Overview of systematic reviews (n = 9)
Protocols of systematic reviews (n = 35)

Excluded after assessment (n = 515)
Full text published in language other than English (n = 3)
Including designs beyond randomized controlled trials (n = 102)

Diseases other than Parkinson’s disease (n = 63)
Not focused on treatments for Parkinson’s disease (n = 44)

_5 Records identified through databases search (n = 4294)
® Cochrane Database of Systematic Reviews (n = 167)
£ MEDLINE (n = 1234)
< Embase (n = 2279)
ke} PsycINFO (n =614)
—»| Duplicates removed (n = 1484)

()]
£ A 4
|
B Screening of titles and abstracts (n = 2810)
3

Animal studies (n = 48)

»| Di

2
3 \4
LI_QJ, Screening of full texts (n = 634)

Conference abstracts (n = 114)

Dissertations (n = 8)

—

No meta-analysis (n = 181)
©
()
©
=3
5 A
[ =
- Final meta-analyses included in this study (n = 119)

Figure 1

ity. The excluded SRs and the rationale for exclusion are shown in
Appendix 4. Finally, a total of 119 SRs were included and appraised.
Details of the literature selection process are presented in Fig. 1.
The included SRs are listed in Appendix 5.

Bibliographical characteristics of the included systematic
reviews

The 119 SRs included 1648 primary studies with a total of 137789
participants. Three (2.5%) SRs were Cochrane reviews and 7 (5.9%)
were an update of a previous SR. The median publication year was
2020. The IF of the published journals ranged from 0 to 8.679, with
a median of 2.776. The number of review authors of the SRs ranged
from 1 to 15, with a median of 6. Seventy-eight (65.5%) corre-
sponding authors were from Asia, 26 (21.9%) were from Europe,
10 (8.4%) were from the Americas, 4 (3.4%) were from Africa, and
one (0.8%) was from Oceania. More than half (59.7%) focused on
pharmacological treatments.

Thirty-seven (31.1%) SRs were funded by institutions or organi-
zations in Asia, while 37 (31.1%) received no funding, and 29 (24.4%)
did not report whether they received funding. All SRs included only
RCTs. Only 77 (64.7%) reported adverse treatment effects. One hun-
dred and sixteen (97.5%) SRs included a PRISMA-like flow diagram,
and 115 (97.5%) reported at least one tool for assessing the method-
ological quality of primary studies.

Flowchart of literature selection for systematic reviews on treatments for Parkinson’s disease.

All SRs included literature searches on English-language
databases, yet only 43 (36.1%) conducted searches on non-English
databases. More than half (58.0%) included primary studies in
English and other languages. Twenty-one SRs (17.6%) did not report
whether language restrictions were applied during literature selec-
tion. Only 2 SRs (1.7%) did not report any details of the literature
search. Over half of the SRs (64.7%) used the Cochrane Risk of Bias
Tool for critical appraisal, followed by the PEDro Scale (16.0%) and
the Jadad Scale (6.7%). Details on bibliographical characteristics
are shown in Table 1.

Methodological quality

Performance on the 16 AMSTAR-2 domains

The included SRs performed poorly across most of the non-critical
domains. Only 2 non-critical items were satisfied by more than
80% of SRs: ninety-six (80.7%) included PICO components (popula-
tion, intervention, control group, and outcome) in their research
questions and inclusion criteria (item 1); and 106 (89.1%) reported
potential sources of conflict of interest, including funding they
received for conducting the review (item 16).

The performances of included SRs across 3 critical domains were
disappointing, with less than 20% satisfying the criteria. Twenty
(16.8%) SRs contained an explicit statement that the review meth-
ods were established prior to the conduct of the review and justified
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Table 1  Bibliographical characteristics of the 119 included systematic reviews on treatments for Parkinson’s disease.

Bibliographical characteristic Results®
Cochrane review 3 (2.5)
Update of a previous SR 7 (5.9)

Publication year, median (range)
Publication journal impact factor, median (range)
Number of review authors, median (range)

Location of corresponding author
Europe
America
Asia
Oceania
Africa

Type of treatment
Pharmacological
Non-pharmacological
Both

Number of included primary studies
Total
Median (range)

Number of participants included in primary studies
Total
Median (range)

SRs reporting adverse treatment effects

Funding location of the SR
Europe
America
Asia
Oceania
Not reported
No funding support

SRs that searched English databases
SRs that searched non-English databases

Reported years covered by literature search
Yes, reported both starting and ending years
Partially, only reported ending years
Not mentioned

Search terms
Topics/free text/keywords/MeSH
Full Boolean
Readers are referred elsewhere for full search strategy
No search terms

Language of included primary studies in SRs
English only
English and other languages
Not reported

Tools for assessing quality of primary studies
Cochrane Risk of Bias Tool
Jadad scale
EPHPP
PEDro Scale
Other tools
More than one tool
No quality assessment

Included a PRISMA-like flow diagram

2020 (2016—2021)
2.776 (0—8.679)
6 (1—15)

26 (21.9)
10 (8.4)

78 (65.5)
1(0.8)
4 (3.4)

71 (59.7)
47 (39.5)
1(0.8)

1648
10 (2—191)

137789
680 (67—7998)

77 (64.7)

11 (9.2)
4 (3.4)
37 (31.1)
1(0.8)
29 (24.4)
37 (31.1)

119 (100)
43 (36.1)

67 (56.3)
39 (32.8)
13 (10.9)

44 (37.0)
72 (60.5)
1(0.8)
2 (1.7)

29 (24.4)
69 (58.0)
21 (17.6)

77 (64.7)
8 (6.7)
1(0.8)

19 (16.0)
3(2.5)
7 (5.9)
4 (3.4)

116 (97.5)

EPHPP: effective public health practice project: quality assessment tool for quantitative studies; MeSH: Medical Subject Headings;

PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-analyses; SR: systematic review.

@ Values are expressed as n (%) or median (range). Percentages were calculated using the total number of the categories as the

denominator.
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Table 2 Performance on the AMSTAR-2 items for the 119 included systematic reviews on treatments for Parkinson’s disease.

AMSTAR-2 items Yes (%) Partial yes (%) No (%)

1. Did the research questions and inclusion criteria for the review include 96 (80.7) NA 23 (19.3)
the components of PICO?

2. Did the report of the review contain an explicit statement that the 20 (16.8) 7 (5.9) 92 (77.3)
review methods were established prior to the conduct of the review and
did the report justify any significant deviations from the protocol??

3. Did the review authors explain their selection of the study designs for 5 (4.2) NA 114 (95.8)
inclusion in the review?

4. Did the review authors use a comprehensive literature search strategy?? 3 (2.5) 112 (94.1) 4 (3.4)

5. Did the review authors perform study selection in duplicate? 93 (78.2) NA 26 (21.8)

6. Did the review authors perform data extraction in duplicate? 90 (75.6) NA 29 (24.4)

7. Did the review authors provide a list of excluded studies and justify the 11 (9.2) 3 (2.5) 105 (88.3)
exclusions??

8. Did the review authors describe the included studies in adequate detail? 18 (15.1) 96 (80.7) 5 (4.2)

9. Did the review authors use a satisfactory technique for assessing RoB in 78 (65.6) 28 (23.5) 13 (10.9)
individual studies that were included in the review??

10. Did the review authors report on the sources of funding for the studies 4 (3.4) NA 115 (96.6)
included in the review?

11. If meta-analysis was performed did the review authors use appropriate 49 (41.2) NA 70 (58.8)
methods for statistical combination of results??

12. If meta-analysis was performed, did the review authors assess the 40 (33.6) NA 79 (66.4)
potential impact of RoB in individual studies on the results of the
meta-analysis or other evidence synthesis?

13. Did the review authors account for RoB in individual studies when 77 (64.7) NA 42 (35.3)
interpreting/discussing the results of the review??

14. Did the review authors provide a satisfactory explanation for, and 92 (77.3) NA 27 (22.7)
discussion of, any heterogeneity observed in the results of the review?

15. If they performed quantitative synthesis did the review authors carry 54 (45.4) NA 65 (54.6)
out an adequate investigation of publication bias (small study bias) and
discuss its likely impact on the results of the review?®

16. Did the review authors report any potential sources of conflict of 106 (89.1) NA 13 (10.9)

interest, including any funding they received for conducting the review?

AMSTAR-2: A Measurement Tool to Assess Systematic Reviews 2; NA: not applicable; PICO: patients, intervention, comparison, and

outcomes; RoB: risk of bias.
@ Critical domain.

any significant deviations from the protocol (item 2). Eleven (9.2%)
SRs provided a list of excluded studies and justified the exclu-
sions (item 7). Only 3 (2.5%) SRs applied a comprehensive literature
search strategy (item 4).

The remaining 4 critical domains had relatively better perfor-
mances, with more than 40% of SRs considered as meeting the
requirements. Seventy-eight (65.6%) SRs used a satisfactory tech-
nique for assessing the risk of bias in individual studies (item 9).
Seventy-seven (64.7%) SRs accounted for the risk of bias in individ-
ual studies when interpreting or discussing the results (item 13).
Forty-nine (55.4%) SRs used appropriate methods for the statistical
combination of results (item 11). Fifty-four (45.4%) SRs conducted
an adequate investigation of publication bias and discussed the asso-
ciated impact (item 15). Details of the methodological quality of
included SRs are shown in Table 2.

Overall methodological quality
Of the 119 included SRs, only one (0.8%) presented high overall
methodological quality. Four (3.4%) and 7 (5.9%) presented mod-
erate and low overall methodological quality, respectively. The
remaining 107 (89.9%) SRs were of critically low overall method-
ological quality.

In terms of overall methodological quality, Kruskal—Wallis tests
showed that Cochrane reviews (P<.001) performed better than

their counterparts. The Spearman rank correlation coefficient also
showed that SRs published in higher IF journals (rs=0.27; P=.003)
presented higher overall methodological quality. No significant asso-
ciations were identified between overall methodological quality
and being an update of a previous SR, publication year, location
of the corresponding author, type of treatment, searching non-
English databases, reporting of adverse effects, funding location,
year of coverage, reporting of search terms, publication language
restriction, risk-of-bias assessment tools used, or the inclusion of a
PRISMA-like flow diagram. Details are shown in Table 3.

Results from ordinal logistic regression analysis of the associa-
tion between bibliographical characteristics of SRs and the overall
methodological quality of SRs are shown in Appendix 6. The P-value
of the Pearson Chi-square test was <.1, indicating that the model
fit is poor.

Factors associated with adherence to individual AMSTAR-2 items
Binary logistic regression analyses showed that SRs published in
journals with a higher IF presented better performance in adopt-
ing appropriate methods for the statistical combination of results
in the meta-analysis (item 11: AOR: 1.29; 95% Cl, 1.06—1.81).
SRs on pharmacological treatments showed poorer performance
than SRs on non-pharmacological treatments in presenting the
research question with PICO components (item 1: AOR: 0.31; 95% Cl,
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Table 3  Overall methodological quality of the 119 included systematic reviews on treatments for Parkinson’s disease, according
to different bibliographical characteristics.

Characteristics High Moderate Low Critically low P

Total 1(0.8) 4 (3.4) 7 (5.9) 107 (89.9)

Cochrane review <.001*
Yes 1(33.3) 2 (66.7) 0 (0.0) 0 (0.0)

No 0 (0.0) 2 (1.7) 7 (6.0) 107 (92.2)

Update of a previous SR .619
Yes 1(14.3) 0 (0.0) 0 (0.0) 6 (85.7)

No 0 (0.0) 4 (3.6) 7 (6.3) 101 (90.2)

Publication year .765
2016—2018 1(2.2) 1(2.2) 3 (6.7) 40 (88.9)

2019—2021 0 (0.0) 3 (4.1) 4 (5.4) 67 (90.5)

Location of corresponding author .281

Europe 1(3.8) 3 (11.5) 1(3.8) 21 (80.8)
America 0 (0.0) 1 (10.0) 0 (0.0) 9 (90)
Asia 0 (0.0) 0 (0.0) 5 (6.4) 73 (93.6)
Oceania 0 (0.0) 0 (0.0) 0 (0.0) 1 (100.0)

Africa 0 (0.0) 0 (0.0) 1 (25.0) 3 (75.0)

Type of treatment .502
Pharmacological 1(1.4) 3 (4.2) 5 (7.0) 62 (87.3)
Non-pharmacological 0 (0.0) 1(2.1) 2 (4.3) 44 (93.6)

Both 0 (0.0) 0 (0.0 0 (0.0) 1 (100.0)

SRs reporting adverse treatment effects .309
Yes 1(1.3) 3(3.9) 2 (2.6) 71 (92.2)

No 0 (0.0) 1(2.4 5(11.9) 36 (85.7)

Funding location of the SR 141

Europe 1(9.1) 1(9.1) 1(9.1) 8 (72.7)
America 0 (0.0) 1 (25.0) 0 (0.0) 3 (75.0)
Asia 0 (0.0) 0 (0.0) 1(2.7) 36 (97.3)
Oceania 0 (0.0) 0 (0.0) 0 (0.0) 1 (100.0)
Not reported 0 (0.0) 0 (0.0) 2 (6.9) 27 (93.1)

No funding support 0 (0.0) 2 (5.4) 3 (8.1) 32 (86.5)

SRs that searched non-English databases .357
Yes 0 (0.0) 0 (0.0) 3(7.0) 40 (93.0)

No 1(1.3) 4 (5.3) 4 (5.3) 67 (88.2)

Reported years covered by literature search 112
Yes 1(1.5) 4 (6.0) 5 (7.5) 57 (85.1)

Partial yes 0 (0.0) 0 (0.0) 2 (5.1) 37 (94.9)
No 0 (0.0) 0 (0.0) 0 (0.0) 13 (100.0)

Search terms .139

Topic/free text/keyword/MeSH 0 (0.0) 0 (0.0) 1(2.3) 43 (97.7)
Full Boolean 1(1.4) 4 (5.6) 6 (8.3) 61 (84.7)
Readers are referred elsewhere for full search strategy 0 (0.0) 0 (0.0) 0 (0.0) 1 (100.0)

No search term 0 (0.0) 0 (0.0) 0 (0.0) 2 (100.0)

Language of included primary studies in SRs .784
English only 0 (0.0) 1(3.4) 1(3.4) 27 (93.1)

English and other languages 1(1.4) 2 (2.9) 5(7.2) 61 (88.4)
Not reported 0 (0.0) 1(4.8 1(4.8) 19 (90.5)

Tools for assessing quality of primary studies .381

Cochrane risk of bias 1(1.3) 2 (2.6) 4 (5.2) 70 (90.9)
Jadad scale 0 (0.0) 0 (0.0) 0 (0.0) 8 (100.0)
PEDro scale 0 (0.0) 2 (10.5) 2 (10.5) 15 (78.9)
Other tools 0 (0.0) 0 (0.0) 1 (25.0) 3 (75.0)
More than one tool 0 (0.0) 0 (0.0) 0 (0.0) 7 (100.0)

No quality assessment 0 (0.0) 0 (0.0) 0 (0.0) 4 (100.0)

Included a PRISMA-like flow diagram .559
Yes 1 (0.9) 4 (3.4) 7 (6.0) 104 (89.7)

No 0 (0.0) 0 (0.0) 0 (0.0) 3 (100.0)

MeSH: Medical Subject Headings; PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-analyses; SR: systematic review.
" P-value in the Kruskal—Wallis test was <.05.
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Table 4a
reviews on treatments for Parkinson’s disease.

Association between bibliographical characteristics and performance on individual AMSTAR-2 items of systematic

AMSTAR-2 item (dependent variable)

Predictors AOR (95% Cl) P

a) Binary logistic regression analyses*
1. Did the research questions and inclusion criteria for the
review include the components of PICO?

5. Did the review authors perform study selection in duplicate?
6. Did the review authors perform data extraction in duplicate?

11. If meta-analysis was performed did the review authors use
appropriate methods for statistical combination of results?

13. Did the review authors account for RoB in individual studies

when interpreting/discussing the results of the review?

Pharmacological treatment®  0.31 (0.10—0.98) .046
Pharmacological treatment®
Corresponding author was
from Asia®

Journal impact factor
Corresponding author was
from Asia®

Number of review authors

0.13 (0.04-0.40)  <.001
3.25 (1.10-9.64)  .034

1.29 (1.06—1.81)  .018
0.22 (0.08-0.66)  .007

1.22 (1.03—1.45) .024

AMSTAR-2: Assessing the Methodological Quality of Systematic Reviews; AOR: adjusted odds ratio; Cl: confidence interval; PICO: patients,

intervention, comparison, and outcomes; RoB: risk of bias.

a Systematic reviews of non-pharmacological treatment were used as the reference.
b Systematic reviews with corresponding authors from Europe were used as the reference.
* The P-values of all Hosmer—Lemeshow tests were >.1, indicating good model fit for all binary logistic regression analyses.

0.10—0.98) and study selection in duplicate (item 5: AOR: 0.13; 95%
Cl, 0.04—0.40). SRs with corresponding authors from Asia showed
better performance than those from Europe in data extraction
in duplicate (item 6: AOR: 3.25; 95% CI, 1.10—9.64), but poorer
performance in adopting appropriate methods for statistical com-
bination of results in the meta-analysis (item 11: AOR: 0.22; 95%
Cl, 0.08—0.66). SRs with more review authors were more likely to
account for the risk of bias when interpreting results (item 13: AOR:
1.22; 95% ClI, 1.03—1.45). The P-values of all Hosmer—Lemeshow
tests were >.1, indicating good model fit for all binary logistic
regression analyses. Details are shown in Table 4a.

Multinomial logistic regression analyses showed that SRs pub-
lished in journals with a higher IF had a higher probability of
explicitly stating that the review methods were established prior
to the conduct of the review, and justifying any significant devi-
ations from the protocol (item 2: AOR: 1.87; 95% Cl, 1.27—2.77).
SRs on pharmacological treatments were less likely to satisfy the
following criteria when compared to those on non-pharmacological
treatments: (i) containing an explicit statement that the review
methods were established prior to the conduct of the review and
justifying any significant deviations from the protocol (item 2: AOR:
1.87; 95% Cl, 1.27—2.77), and (ii) describing the included studies
in adequate detail (item 8: AOR: 0.03; 95% Cl, 0.001—0.69). The P-
values for all likelihood ratio tests were <.05, indicating good model
fit for all multinomial logistic regression analyses. Details are shown
in Table 4b. Results from the remaining binary logistic regression
analyses (items 3, 10, 12, 14, 15, and 16) and multinomial logistic
regression analyses (items 4, 7, and 9) are not reported due to poor
model fit.

Discussion

Summary of results

In this cross-sectional study, the methodological quality of 119 SRs
on Parkinson’s disease treatments published between 2016 and 2021
was evaluated. The majority of the appraised SRs (89.9%) were
judged to be of critically low quality, indicating that the method-
ological quality of current SRs on Parkinson’s disease treatments is
unsatisfactory. Three critical domains (items 2, 4, and 7) and 3 non-
critical domains (items 3, 8, and 10) were fulfilled by fewer than
20% of SRs.

Cochrane reviews and SRs published in journals with higher IF
were associated with higher overall methodological quality. The first
phenomenon may be attributable to the high editorial requirement
of the Cochrane Collaboration, which consists of peer-reviewing of
SR protocols.'® This process serves as a gatekeeper, ensuring the
rigor of Cochrane reviews. The second observation on the positive
association between IF and rigor echoes previous findings,'” but
meanwhile SRs published in journals with higher IFs had poor per-
formance in describing the included studies in adequate detail (item
8). This is probably due to journals’ word limits, as well as the lack
of availability of online appendices. Compared to corresponding
authors from European institutions, SRs with corresponding authors
from Asia performed better for data extraction in duplicate (item
6) but poorer for using appropriate statistical methods (item 11).
Regardless of location, efforts are still needed to improve the
methodological rigor of future SRs on treatments for Parkinson’s
disease.

Compared to similar studies, the proportion of Parkinson’s dis-
ease SRs with high or moderate overall methodological quality
(4.2%) is similar to those on osteoporosis treatments (4.0%),"" but is
substantially lower than SRs on asthmatic treatments (15.4%)'® and
osteoarthritis interventions (9.0%)." In terms of performance for
critical items, SRs on treatments for Parkinson’s disease are infe-
rior to SRs on asthma, osteoporosis, and osteoarthritis interventions
in (i) providing a list of excluded studies with justifications (item
7), and (ii) using appropriate methods for statistical combination of
results (item 11).

According to the Cochrane Handbook, all SRs should attempt to
report evidence on harm.2’ A thorough synthesis of evidence on
adverse effects is particularly important in contexts in which the
risk/benefit ratio can have a major influence on clinical or policy
decision-making.” However, in our study, treatment adverse effects
were not reported by one-third of the included SRs. The lack of
attempt to summarize evidence of harm may be attributed to poor
reporting among primary studies. The use of unstandardized adverse
effects terminology poses a major challenge for systematic review-
ers in appropriately synthesizing adverse event data.Z’ For example,
the number and type of possible adverse effects, as well as how
adverse events are defined, ascertained, analyzed, and reported,
can vary greatly between primary studies.?? Addressing the root
cause of suboptimal adverse events description among RCTs is a
prerequisite for improving the lack of harm reporting in SRs.
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.026
.567
.026
.628

P

Partial yes®

AOR (95% Cl)

1.74 (1.07—2.84)
0.55 (0.07—4.20)
0.55 (0.32—0.93)
0.55 (0.05—6.29)

.002
.036
221
.029

P

Yes?

AOR (95% Cl)
1.87 (1.27-2.77)
0.15 (0.03—0.88)
0.68 (0.37—1.26)
0.03 (0.001—-0.69)

Pharmacological treatment®
Pharmacological treatment®

Journal impact factor
Journal impact factor

Predictors

Table 4b  Association between bibliographical characteristics and performance on individual AMSTAR-2 items of systematic reviews on treatments for Parkinson’s disease.
a8 Each AMSTAR-2 item could be judged as ‘‘Yes,’’ ‘‘Partial yes,”’” and “*No.’’ In multinomial logistic regression analyses, the reference category of dependent variable is ‘‘No.’’

AMSTAR-2: Assessing the Methodological Quality of Systematic Reviews; AOR: adjusted odds ratio; Cl: confidence interval.
b Systematic reviews of non-pharmacological treatment were used as the reference.

2. Did the report of the review contain an explicit statement that the review

methods were established prior to the conduct of the review and did the
report justify any significant deviations from the protocol?
8. Did the review authors describe the included studies in adequate detail?

b) Multinomial logistic regression analyses*

AMSTAR-2 item (dependent variable)

Recommendations for future systematic reviews

Establishing and registering protocols a priori

Systematic reviewers should develop and register their protocols a
priori; however, in this study only 16.8% of SRs met this requirement.
By improving the transparency of SR topics and methods via proto-
cols, unnecessary duplication of SRs can be avoided.” With detailed
SR protocols published in open-access journals, potential errors
may be identified through peer review, and be resolved before the
review is conducted. In addition, discrepancies between the pro-
tocol and the final SR publication may be evaluated, reducing the
possibility of selective outcome reporting and other methodological
deviations.?"22

Conducting a comprehensive literature search

In this study, only 2.5% of SRs fulfilled the criterion of conducting
a comprehensive literature search. The majority of SRs concen-
trated solely on database searches, omitting reference lists, trial
registries, gray literature, and consultation with subject matter
experts. Consequently, relevant unpublished articles may have been
overlooked. It is well known that such a lack of comprehensiveness
may cause publication bias, skewing estimates of effectiveness.?> A
previous study showed that an incomprehensive literature search,
especially one lacking a search of the gray literature, canresultinan
overestimation of treatment effect of nearly 12%.24 It is also worth
noting that only 36.1% of SRs searched non-English databases. Mean-
while, language-related selection criteria for primary studies were
not reported in 55.7% of SRs, raising uncertainty as to whether non-
English publications were considered eligible. Potential language
bias may result in over- or underestimation of pooled treatment
effects.?

Providing a list of excluded studies with justifications for
exclusion

To ensure the transparency and reproducibility of an SR, a list of
potentially relevant but excluded primary studies, with justifica-
tions for exclusion, should be provided.?6:?7 In this study, only 9.2%
of the included SRs adhered to this recommendation. As the study
selection process inevitably involves some degree of subjectivity,
reviewers should explicitly state the reasons for exclusion. This
practice will assist readers in understanding whether such exclu-
sion would impact the generalizability of the SR results, and in
locating excluded studies that may inform their current clinical
decision-making process.®

Transparent reporting on the sources of funding for the
included studies

The results and conclusions of sponsored clinical trials and SRs may
be biased toward the sponsored interventions, especially among
studies of pharmacological interventions.2830 Conflicts of interest
in an SR are typically caused by 2 potential sources: the included
primary studies, and the SR itself. These 2 sources are distinguished
as 2 separate items in the AMSTAR-2 tool (items 10 and 16).° The
SRs appraised in this study generally performed well in declaring
any conflicts of interest of the SR itself (89.1% satisfied item 16).
However, only 3.4% reported sources of funding among the included
primary studies (item 10).

In this study, when compared to SRs on non-pharmacological
treatments, SRs on pharmacological treatments performed worse
on comprehensively reporting research questions and inclusion cri-
teria (item 1), establishing protocols a priori (item 2), conducting
study selection in duplicate (item 5), and in describing the included
trials in adequate detail (item 8). Similar to the well acknowledged
observations on RCTs,3' the trustworthiness of pharmacological
treatments SRs may be jeopardized due to methodological flaws,
despite the availability of funding support from commercial sources.

The P-values of all likelihood ratio tests were <.05, indicating good model fit for all multinomial logistic regression analyses.

*
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Limitations

This cross-sectional study only evaluated SRs published in English,
which may limit the representativeness of our sample. Our eval-
uation was only based on the information reported in published
texts. Therefore, the appraisal results depend mainly on how com-
prehensively the SRs reported their methodology. Reporting quality
of SRs is often limited by journals’ restrictions on article length,
poor adherence to reporting guidelines such as PRISMA, and the
lack of availability of online appendices. These factors may con-
tribute to unclear reporting among SR publications, compromising
the accuracy of our assessment of methodological quality.3?

Conclusions

This study showed that the methodological quality of SRs on treat-
ments for Parkinson’s disease treatments is far from satisfactory. To
enhance their methodological quality, future SRs should establish
and register protocols a priori, conduct comprehensive literature
searches, provide a list of excluded studies with justifications for
exclusion, and report sources of funding among the included primary
studies.
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