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A B S T R A C T

Background: Conclusiveness of a systematic review is the ability to reach a definitive conclusion about the 
effectiveness of one treatment compared to another. The large proportion of systematic reviews that do not reach 
a definitive conclusion might discourage clinicians from engaging with and interpreting systematic reviews.
Objectives: To determine the percentage of conclusive Cochrane reviews in physical therapy and to investigate 
whether this percentage has increased over time.
Methods: In this meta-research study, we performed a systematic search of the Physiotherapy Evidence Database 
(PEDro) for Cochrane reviews. We extracted a random sample of 200 published systematic reviews, with 50 
reviews from each of the periods: 2001 to 2005, 2006 to 2010, 2011 to 2015, and 2016 to 2020. Two inde-
pendent assessors extracted information. The Grading of Recommendations Assessment, Development and 
Evaluation (GRADE) data for the primary outcomes was used to assess conclusiveness. Reviews were considered 
conclusive when at least one primary outcome provided high certainty of evidence.
Results: Outcomes with very low certainty of evidence represented 21 % of outcomes and increased from 14 % in 
2001–2005 to 34 % in 2016–2020. Outcomes with low certainty of evidence comprised 55 % of outcomes and 
remained consistent over time. Moderate- and high-certainty outcomes remained consistent, composing 22 % 
and 2 % of outcomes, respectively. The proportion of outcomes with high certainty of evidence never exceeded 4 
% per period. The percentage of conclusive reviews remained unchanged and consisted of 3 % of reviews in the 
sample; however, because the total number of reviews is increasing, there has been an accumulation in the 
number of conclusive reviews across the 20-year period.
Conclusions: The percentage of Cochrane reviews deemed conclusive remains small, although conclusive reviews 
are accumulating over time.

Introduction

High-quality systematic reviews are relevant to decision-making in 
healthcare and health policies.1 The Cochrane Collaboration has played 
a unique role in the development of methodology for systematic reviews 
throughout its history and is recognized as representing an international 
gold standard for high-quality systematic reviews.2,3 Cochrane system-
atic reviews tend to be of higher quality, are less vulnerable to bias, and 

acknowledge more limitations, promoting greater transparency in 
identifying and reporting potential biases within the reviewed evidence. 
In addition, these reviews are generally more conservative in how re-
sults are endorsed than non-Cochrane reviews.2-4

Although Cochrane reviews provide a more accurate estimate of the 
effects of an intervention, there is still a debate among scientists and 
clinicians regarding their conclusiveness. Conclusiveness of a systematic 
review has been defined as the ability to reach a practical, definitive 
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conclusion about the effectiveness of one treatment compared to 
another treatment or placebo.5 Previous studies showed that a consid-
erable proportion of Cochrane reviews are inconclusive and highlighted 
the need for further and better studies to reduce uncertainty.6,7 Incon-
clusiveness rates in Cochrane reviews may vary according to the field of 
study, from 20 % in pediatric gastroenterology8 to 55 % in palliative and 
supportive care for cancer.7 In physical therapy, 94.3 % of Cochrane 
reviews have been considered inconclusive.6 These results may be partly 
due to the challenges of conducting high-quality controlled trials in this 
field.9 Despite these difficulties, the number of physical therapy trials is 
accumulating exponentially and the quality of physical therapy trials is 
improving over time10 so the landscape in which Cochrane reviews are 
conducted continues to evolve.

Cochrane reviews focus on synthesizing high-quality evidence, and 
although they are not intended to provide specific recommendations for 
clinical practice, clinicians often perceive a lack of clinical conclusive-
ness in systematic reviews, or even the absence of straightforward rec-
ommendations (i.e., reviews that do not offer a conclusion due to 
insufficient evidence). This can be a barrier to clinicians attempting to 
apply evidence generated by Cochrane reviews.11-13 The large propor-
tion of systematic reviews that do not reach a practical, definitive 
conclusion might discourage some clinicians from developing skills for 
interpreting systematic reviews. Therefore, it becomes relevant to 
investigate the prevalence of conclusiveness of systematic reviews and 
whether it is improving over time.

To our knowledge, only one study investigated the conclusiveness of 
Cochrane systematic reviews in physical therapy.6 Despite the high 
prevalence of inconclusive Cochrane reviews, the search period was 
limited to reviews published between 2008 and 2017. In addition, the 
authors considered a review to be conclusive about the primary outcome 
if one intervention was superior to the alternative (control), or if the 
interventions were equivalent. We would argue that this definition is not 
accurate and does not account for contemporary methods to rate the 
overall certainty of evidence, such as the Grading of Recommendations 
Assessment, Development and Evaluation (GRADE) approach.14 There-
fore, the aims of this meta-research study were to investigate: (I) the 
proportion of conclusive Cochrane reviews in physical therapy and 
whether the level of conclusiveness has changed over time, and (II) the 
proportion of reviews reporting “need for further studies” and whether 
this proportion has changed over time.

Methods

Information source and search strategy

We performed a systematic search in the Physiotherapy Evidence 
Database (PEDro) for Cochrane reviews. To be indexed on PEDro, a 
systematic review must (i) contain a methods section that describes the 
search strategy and inclusion criteria; (ii) include at least one trial, re-
view, or guideline (or explicitly search for but not find a trial, review, or 
guideline) that satisfies the criteria for inclusion in PEDro; and (iii) be a 
full paper (not an abstract) in a peer-reviewed journal. Two PEDro staff 
independently assess each new monthly issue of the Cochrane Database 
of Systematic Reviews for systematic reviews relevant to the field of 
physical therapy. This procedure allows all relevant Cochrane system-
atic reviews to be indexed on PEDro as soon as they are published.

We chose to use PEDro because this database exclusively indexes 
systematic reviews and trials relevant to physical therapy, ensuring the 
comprehensive inclusion of Cochrane reviews directly applicable to the 
physical therapy field and our research question.

We extracted a random sample of 200 published Cochrane system-
atic reviews, with 50 reviews from each of four periods: 2001 to 2005, 
2006 to 2010, 2011 to 2015, and 2016 to 2020. The random sampling 
was performed using Microsoft Excel software (Microsoft Office 2007, 
Microsoft Corporation, Redmond, Washington), which allowed us to 
include representative samples at regular time points for analyzing 

changes in the proportion of conclusive reviews over time.
The selection of the years was made following pilot searches con-

ducted at the beginning of the project, which revealed a very limited 
number of physical therapy-relevant reviews published before 2001. 
Therefore, we divided the 20-year period into four equal intervals 
(2001–2005, 2006–2010, 2011–2015, and 2016–2020) to ensure con-
sistency and systematic sampling.

The sample size of 200 reviews was based on similar meta-research 
studies examining studies indexed on PEDro.15-17 These random sam-
ples have been deemed representative and can be extrapolated to draw 
implications about the larger cohorts of studies from which they were 
randomly sampled.

Selection of reviews

Any Cochrane review indexed on the PEDro database was considered 
eligible for this study. Cochrane reviews that have been withdrawn and 
Cochrane review protocols were not considered for this study. Cochrane 
reviews that included zero studies were excluded.

Data extraction

Two independent assessors extracted the following data from the 
included reviews: year of publication, country of first author, Cochrane 
Review Group, participants, intervention, comparators, primary out-
comes, number of included randomized controlled trials, total cumula-
tive number of patients enrolled, and the reporting of need for further 
studies. Reviews were categorized into subdisciplines based on those 
listed in PEDro using a combination of review titles and Cochrane Re-
view Group affiliation. Participants were classified by the presence of 
acute or chronic conditions, or age if deemed healthy by the review. 
Participants grouped into the “other” category spanned multiple age 
groups and/or fell into a category that did not distinguish between 
healthy and unhealthy individuals (e.g., “pregnant women”). Interven-
tion categories were created if they appeared more than once in the 
sample.

Assessors identified all primary outcomes in each review. For the first 
three primary outcomes listed, assessors extracted the results of the 
GRADE approach.

GRADE approach

The GRADE approach has been used in recent Cochrane reviews to 
rate the certainty of the evidence for an individual outcome.18 The 
certainty of evidence reflects the extent of our confidence that the es-
timates of the effect are correct (or that the true effect lies within a 
particular range or on one side of a threshold). According to the GRADE 
approach, evidence from randomized trials is considered to generate 
high certainty of evidence. This initial GRADE is modified using five key 
criteria: risk of bias, indirectness, imprecision, inconsistency, and pub-
lication bias. A specific outcome is graded at a final rating of “high”, 
“moderate”, “low”, or “very low” certainty of evidence depending on 
whether these criteria are achieved.18,19

In this context, high certainty of evidence means we are very confi-
dent that the true effect lies close to the estimate. Moderate certainty 
suggests we are moderately confident in the effect estimate, but there is 
a possibility that it is substantially different. Low certainty means our 
confidence in the estimate is limited, implying the true effect may differ 
substantially from the estimate. Very low certainty indicates we have 
very little confidence in the estimate, suggesting that the true effect is 
likely to be substantially different.19,20

Two independent assessors performed the GRADE approach for the 
primary outcomes. If the review had already presented GRADE results, 
these results were used. In cases of disagreement, a third assessor was 
consulted. The certainty of evidence was downgraded by one level for 
each of the following criteria:
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- Risk of bias: We downgraded the certainty of evidence by one level 
when 25 % of the participants were from studies judged as having high 
risk of bias (i.e., one of the following criteria judged as having “high” or 
“unclear” risk of bias: random allocation, allocation concealment, 
blinding procedures, and adequate follow-up).21,22

- Inconsistency: We downgraded the certainty of evidence by one 
level when the heterogeneity of pooled estimates was higher than 
moderate (I2 

> 40 %) or ≤75 % of participants from studies with find-
ings in the same direction.23

- Indirectness: We downgraded the certainty of evidence by one level 
when > 25 % of the participants included in the meta-analysis were from 
studies where representativeness was low, including population (i.e., 
when participants were considered outside of those defined in the in-
clusion criteria or were limited to particular participants or settings), 
intervention (i.e., studies only assessed particular versions of the inter-
vention, e.g., a particular dosing or interventions implemented only by 
expert, highly trained specialists), comparators (i.e., comparisons that 
were not highly applicable or comparators that were less effective than 
standard treatment in most settings), and outcome measures (i.e., out-
comes that were not the most informative way of measuring effects of 
the interventions, e.g. using surrogate outcomes or reporting only 
endpoints).24

- Imprecision: We downgraded the certainty of evidence by one level 
when the total of events was lower than 300 for dichotomous data and 
the total number of participants was lower than 400 for continuous 
data.20

- Publication bias: Assessment was performed only if funnel plots 
were available. The certainty of the evidence was downgraded by one 
level when visual inspection of the funnel plots suggested publication 
bias.24

When a review presented only one randomized study (with < 300 
participants), we considered it inconsistent and imprecise, and provided 
low certainty of evidence. This was further downgraded to very low 
certainty of evidence if there were also limitations in the design of the 
trial.

Conclusiveness

A Cochrane review was considered conclusive if it presented high 
certainty of evidence for at least one primary outcome. Otherwise, if the 
certainty of evidence was rated as moderate, low, or very low, the re-
view was classified as inconclusive. When a review reported more than 
one primary outcome, GRADE assessment for the first three primary 
outcomes were analyzed and the highest certainty of evidence was used. 
When a review reported more than one comparator intervention, we 
prioritized them in the following order: placebo intervention, waiting 
list, minimal intervention (e.g., education), usual care, and an alterna-
tive intervention.

Data analysis

We computed the proportion of reviews classified in each category of 
GRADE certainty of evidence and classified the reviews as conclusive or 
inconclusive across all four periods (i.e. 2001–2005, 2006–2010, 
2011–2015 and 2016–2020). Analysis of all extracted data was 
completed using Microsoft Excel 2007 (Microsoft Corporation, Red-
mond, Washington). Results are expressed as median (interquartile 
range) or frequency (percentage).

Results

Characteristics of the included reviews are provided in Table 1. 
Overall, the most frequent subdisciplines were cardiothoracic (n = 33, 
16.5 %), neurology (n = 33, 16.5 %), musculoskeletal (n = 28, 14 %). 
and “other” (n = 36, 18 %). Reviews categorized as “other” consisted of 
subdisciplines that did not fall into those listed in the PEDro database, 

such as gastrointestinal or vascular conditions. Europe was the most 
frequent continent of origin, representing 56.5 % (n = 113) of reviews in 
the sample. 113 reviews (56.5 %) examined participants with chronic 
conditions, followed by 54 (27 %) reviews examining participants with 
acute conditions. Notably, only one study (< 1 %) examined explicitly 
healthy individuals. Rehabilitation therapies (n = 46, 23 %), exercise (n 
= 40, 20 %), and medical devices (n = 37, 18.5 %) were the most 
common interventions, and study interventions were most often exam-
ined against multiple comparators (n = 106, 53 %), an alternative 

Table 1 
Descriptive characteristics of included reviews (n = 200).

Extracted data 2001–2005 2006–2010 2011–2015 2016–2020
Subdiscipline, n (%)    
Cardiothoracic 8 (16) 7 (14) 11 (22) 7 (14)
Continence/ 

women’s health
4 (8) 3 (6) 6 (12) 4 (8)

Ergonomic/ 
occupational 
health

0 (0) 1 (2) 1 (2) 2 (4)

Geriatrics 2 (4) 3 (6) 3 (6) 1 (2)
Musculoskeletal 8 (16) 4 (8) 7 (14) 9 (18)
Neurology 5 (10) 16 (32) 6 (12) 6 (12)
Oncology 0 (0) 2 (4) 0 (0) 3 (6)
Orthopedics 6 (12) 3 (6) 6 (12) 1 (2)
Pediatrics 9 (18) 2 (4) 2 (4) 5 (10)
Sports 0 (0) 0 (0) 0 (0) 1 (2)
Other 8 (16) 9 (18) 8 (16) 11 (22)
Continent, n (%)    
Asia 2 (4) 1 (2) 6 (12) 3 (6)
Europe 24 (48) 37 (74) 26 (52) 26 (52)
North America 16 (32) 5 (10) 6 (12) 4 (8)
Oceania 8 (16) 6 (12) 8 (16) 14 (28)
South America 0 (0) 1 (2) 4 (8) 3 (6)
Participants, n (%)    
Acute condition(s) 11 (22) 15 (30) 16 (32) 12 (24)
Chronic condition 

(s)
31 (62) 25 (50) 25 (50) 32 (64)

Healthy adults (age 
≥25y)

1 (2) 0 (0) 0 (0) 0 (0)

Other 7 (14) 10 (20) 9 (18) 6 (12)
Intervention, n (%)    
Conservative 

management
2 (4) 1 (2) 2 (4) 0 (0)

Device 9 (18) 9 (18) 12 (24) 7 (14)
Education 4 (8) 3 (6) 3 (6) 1 (2)
Exercise 5 (10) 11 (22) 10 (20) 14 (28)
Hospital 

intervention
1 (2) 1 (2) 1 (2) 2 (4)

Mixed intervention 3 (6) 6 (12) 3 (6) 7 (14)
Multiple 

interventions
4 (8) 7 (14) 3 (6) 8 (16)

Rehabilitation 
therapy

17 (34) 9 (18) 12 (24) 8 (16)

Self-management 1 (2) 1 (2) 1 (2) 1 (2)
Other 4 (8) 2 (4) 3 (6) 2 (4)
Comparators, n (%)    
Alternative 

intervention(s)
12 (24) 11 (22) 8 (16) 12 (24)

Multiple 
comparators

20 (40) 26 (52) 29 (58) 31 (62)

No intervention 6 (12) 7 (14) 7 (14) 3 (6)
Placebo 1 (2) 0 (0) 0 (0) 0 (0)
Standard treatment 4 (8) 2 (4) 2 (4) 3 (6)
Usual care 7 (14) 4 (8) 4 (8) 1 (2)
Identified primary 

outcomes, n (%)
25 (50) 37 (74) 47 (94) 50 (100)

Number of primary 
outcomes, median 
[IQR]

5 [2 to 7] 3 [1 to 5] 3 [2 to 5] 2 [2 to 4]

Number of trials, 
median [IQR]

8 [5 to 18] 11 [4 to 23] 10 [5 to 18] 14 [8 to 28]

Number of 
participants, 
median [IQR]

561 [222 to 
2662]

1085 [225 
to 2382]

836 [186 to 
1673]

1389 [427 
to 2397]

IQR = interquartile range.
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intervention (n = 43, 21.5 %). or no intervention (n = 23, 11.5 %). The 
number of reviews that clearly specified primary outcomes composed 
79.5 % (n = 159) of the sample. This number increased over time, as all 
reviews from 2016 to 2020 (n = 50) specified primary outcomes 
compared to half of studies from 2001 to 2005 (n = 25). Alongside this 
increase, the number of primary outcomes per review trended down-
wards, with a median of five (IQR 2 to 7) in 2001–2005 to only two (IQR 
2 to 4) in 2016–2020.

The percentages of primary outcomes with each GRADE rating by 
comparison are shown in Fig. 1. Overall, 480 primary outcomes were 
evaluated, as reviews often presented more than one primary outcome. 
Low certainty of evidence was the most frequent level of GRADE and 
composed 55 % (n = 262) of all outcomes. This was followed by mod-
erate (22 %, n = 106), very low (21 %, n = 102), and high certainty (2 %, 
n = 10). Outcomes with very low certainty of evidence appeared to in-
crease by 20 % over the 20-year period, from 14 % (n = 17) in 
2001–2005 to 34 % (n = 40) in 2016–2020. Low-certainty outcomes 
remained consistent in proportion over time, fluctuating between 38 % 
and 62 % (n = 45 to 77) per period. Moderate-certainty outcomes also 
remained unchanged over time and ranged from 15 % to 27 % (n = 18 to 
31). The percentage of high-certainty outcomes was also consistent, and 
its portion was never larger than 4 % (n = 5) per period.

The category and frequency of downgrades for each outcome ac-
cording to the GRADE criteria are described in Table 2. Overall, 875 
downgrades were given, with a mean of 1.8 downgrades per outcome. 
Risk of bias was the most common reason for an outcome downgrade, 
representing 45 % (n = 394 of all downgrades), followed by imprecision 
(38 %, n = 335), and inconsistency (11 %, n = 100). The number of 
downgrades given for indirectness appeared to increase by 8 %, from 
one (< 1 %) in 2001–2005 to 20 (9 %) in 2016–2020. The remaining 
downgrade criteria did not exhibit noticeable changes over time.

Fig. 2 describes the percentage of conclusive reviews (A) and the 
reporting of need for further studies (B). Total percentage of conclusive 
studies represented 3 % (n = 6) of the entire sample. Only one review 
was deemed conclusive during each of the first three time periods ( % 
per period), eventually rising to three reviews (6%) in 2016–2020. Re-
views reporting no need for further studies also remained few, with a 
range of three to seven studies (6 to 14%) per period. Regarding the 
complete sample (i.e., n = 200), studies that reported no further need 
composed 9% (n = 18) overall. Neither conclusiveness nor need for 
further studies appeared to change over time.

Despite the low percentage of conclusive reviews, there has been 
accumulation in the absolute number of conclusive reviews across the 
20-year period, since a conclusive review is unlikely to later become 
inconclusive. Given that we sampled 200 reviews, we estimated the 
accumulation rate of conclusive Cochrane reviews based on the total 
number of published reviews available in PEDro per year (Fig. 3).

Discussion

Our findings indicate that conclusive Cochrane reviews in physical 
therapy comprised a very small percentage of the sample, which did not 
change from 2001 to 2020. Additionally, the reporting of a need for 
further studies also remained consistent throughout the period, with 
most reviews indicating further research is needed to support a defini-
tive recommendation.

One potential reason for the percentage of conclusiveness being 
small may be the large number of outcomes downgraded for risk of bias. 
The high prevalence of this downgrade criterion has been shown in 
other studies that evaluated risk of bias of systematic reviews in physical 
therapy.6,9,25 Compared to other fields of medicine, addressing risk of 
bias in randomized trials in the physical therapy field can be chal-
lenging,25 particularly when considering limitations for blinding and 
development of sham therapies.9,25 According to GRADE, conclusive-
ness will be limited when risk of bias is present, as a risk of bias limits the 
certainty of the evidence. Because achieving the risk of bias criterion 
leads to a downgrade, this means that in some cases, an outcome with 
moderate certainty of evidence may lend itself more confidence when 
acknowledging the inability of the intervention or therapist to be blin-
ded. This acknowledgement is particularly applicable to reviews 

Fig. 1. GRADE distribution for primary outcomes reported from reviews in each five-year period.

Table 2 
Frequency of outcome downgrades by criterion, n (%).

Criteria 2001–2005 n 
= 220

2006–2010 n 
= 208

2011–2015 n 
= 235

2016–2020 n 
= 212

Risk of bias 109 (50) 99 (48) 101 (43) 85 (40)
Inconsistency 20 (9) 27 (13) 28 (12) 25 (12)
Indirectness 1 (< 1) 5 (2) 10 (4) 20 (9)
Imprecision 90 (41) 74 (36) 94 (40) 77 (36)
Publication 

bias
0 (0) 3 (1) 2 (1) 5 (2)

Note: Up to three primary outcomes were evaluated per review.
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examining, for example, manual therapy or exercise as an intervention. 
Exercise was the second-most common intervention used in our sample 
therapies and is one of the cornerstones of physical therapy practice.

Our GRADE results lead to a larger discussion for researchers and 

clinicians in the physical therapy field,26 that it is important not to 
disregard exercise outcomes that appear to have moderate certainty on 
systematic reviews, as the downgrade may only be attributed to risk of 
bias, because exercise interventions will always face an obstacle to 

Fig. 2. Percentage of reviews that (A) were deemed conclusive or not, and (B) reported needing further studies or not.

Fig. 3. Extrapolated estimate of the cumulative number of conclusive Cochrane reviews on PEDro published from 2001 to 2020.
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blinding. It is important that clinicians pay attention to the reasoning 
behind each given GRADE and interpret the results of the systematic 
review in this context.

One potential reason for the percentage of conclusiveness not 
improving may be the steady rise in new review topics being introduced 
by the Cochrane collaboration each year. In the physical therapy field, 
approximately 40 new topics are added each year. Increasing the 
number of physical therapy Cochrane reviews might naturally decrease 
the proportion of those deemed conclusive. However, because a 
conclusive review is unlikely to later become inconclusive, it is assumed 
that conclusive reviews will continue to accumulate.

Another reason for high inconclusiveness may also be the increase in 
indirectness downgrades. A study was considered indirect if it demon-
strated 25% or more heterogeneity in one or more study design areas. 
The rise in indirectness downgrades may be attributed to the increase in 
available data overall, as more studies are conducted over time. While 
not every study will focus on the same population or intervention, re-
searchers may have pooled these together in their analyses, contributing 
to inconsistencies in the findings and therefore a downgrade in certainty 
of evidence. For instance, 53% of reviews in our sample analyzed in-
terventions against multiple comparators, creating heterogeneity in the 
results. Consistent with our findings, a previous study that evaluated 
systematic reviews in musculoskeletal physical therapy found over half 
of included reviews contained trials that failed to meet the external 
validity standard according to the PEDro scale.27 Because indirectness 
symbolizes a lack of specificity and applicability, this creates problems 
in forming conclusions when results are derived from overlapping 
populations or interventions.

The increase in indirectness downgrades may also be attributed to 
improved competency in assessing the less commonly achieved criteria 
(e.g. indirectness, inconsistency, publication bias). Guidelines published 
in the Journal of Clinical Epidemiology20,28 have provided greater clarity 
on correctly identifying the presence of each GRADE criterion. The 
increased awareness may have improved assessors’ recognition, leading 
to greater downgrades given for less obvious criteria, such as 
indirectness.

Study limitations

Some limitations of this study are that we only extracted Cochrane 
reviews that were available in PEDro, as they were most relevant to the 
physical therapy field compared to reviews in other databases. There-
fore, our findings might not be applicable to non-Cochrane reviews. We 
also opted to draw a random sample from each of the four time periods. 
For future studies, it is suggested that reviews with subsequent updates 
may be analyzed, assessing the conclusiveness of evidence of the same 
review across time.

Conclusion

Conclusiveness of Cochrane systematic reviews in physical therapy is 
low, and the percentage of conclusive reviews has not changed over 
time, although conclusive reviews are accumulating. Only 3% of studies 
were deemed conclusive based on the certainty of evidence and 91% of 
studies reported a need for further research. The findings of this study 
are important for both researchers and clinicians. Further efforts to 
improve physical therapy clinical trials are needed to improve 
conclusiveness.
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