
1Verhagen A, et al. BMJ Open 2022;12:e054875. doi:10.1136/bmjopen-2021-054875

Open access�

Comparison between 2000 and 2018 on 
the reporting of statistical significance 
and clinical relevance in physiotherapy 
clinical trials in six major physiotherapy 
journals: a meta-research design

Arianne Verhagen  ‍ ‍ ,1 Peter William Stubbs,1 Poonam Mehta,1 David Kennedy,1 
Anthony M Nasser,1 Camila Quel de Oliveira,1 Joshua W Pate,1 Ian W Skinner,1,2 
Alana B McCambridge1

To cite: Verhagen A, Stubbs PW, 
Mehta P, et al.  Comparison 
between 2000 and 2018 on 
the reporting of statistical 
significance and clinical 
relevance in physiotherapy 
clinical trials in six major 
physiotherapy journals: a meta-
research design. BMJ Open 
2022;12:e054875. doi:10.1136/
bmjopen-2021-054875

	► Prepublication history and 
additional supplemental material 
for this paper are available 
online. To view these files, 
please visit the journal online 
(http://dx.doi.org/10.1136/​
bmjopen-2021-054875).

Received 29 June 2021
Accepted 10 December 2021

1Discipline of Physiotherapy, 
Graduate School of Health, 
University of Technology Sydney, 
Sydney, New South Wales, 
Australia
2School of Allied Health, 
Department Exercise and 
Sports Sciences, Charles Sturt 
University, Port Macquarie, New 
South Wales, Australia

Correspondence to
Professor Arianne Verhagen;  
​arianne.​verhagen@​uts.​edu.​au

Original research

© Author(s) (or their 
employer(s)) 2021. Re-use 
permitted under CC BY-NC. No 
commercial re-use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Design  Meta-research.
Objective  To compare the prevalence of reporting 
p values, effect estimates and clinical relevance in 
physiotherapy randomised controlled trials (RCTs) 
published in the years 2000 and 2018.
Methods  We performed a meta-research study of 
physiotherapy RCTs obtained from six major physiotherapy 
peer-reviewed journals that were published in the years 
2000 and 2018. We searched the databases Embase, 
Medline and PubMed in May 2019, and extracted data on 
the study characteristics and whether articles reported on 
statistical significance, effect estimates and confidence 
intervals for baseline, between-group, and within-group 
differences, and clinical relevance. Data were presented 
using descriptive statistics and inferences were made 
based on proportions. A 20% difference between 2000 and 
2018 was regarded as a meaningful difference.
Results  We found 140 RCTs: 39 were published in 2000 
and 101 in 2018. Overall, there was a high prevalence 
(>90%) of reporting p values for the main (between-
group) analysis, with no difference between years. 
Statistical significance testing was frequently used for 
evaluating baseline differences, increasing from 28% 
in 2000 to 61.4% in 2018. The prevalence of reporting 
effect estimates, CIs and the mention of clinical relevance 
increased from 2000 to 2018 by 26.6%, 34% and 32.8% 
respectively. Despite an increase in use in 2018, over 40% 
of RCTs failed to report effect estimates, CIs and clinical 
relevance of results.
Conclusion  The prevalence of using p values remains 
high in physiotherapy research. Although the proportion 
of reporting effect estimates, CIs and clinical relevance is 
higher in 2018 compared to 2000, many publications still 
fail to report and interpret study findings in this way.

INTRODUCTION
As high-quality physiotherapy research needs 
to be clear, transparent, reproducible and 
well written to inform clinical practice, it 
is important for clinicians to be confident 

in the methodological quality of physio-
therapy research. Meta-research is a relatively 
new scientific discipline that explores how 
research is performed, reported, reproduced, 
evaluated and incentivised.1 2 As all scientific 
research is prone to bias, it is important that 
each profession critically evaluates its own 
research methods, standards of reporting and 
validity of the outcomes.3

Continuing discussions about the use (and 
misuse) of the p value prompted the Amer-
ican Statistical Association (ASA) to recom-
mend in 2016 that authors avoid statements 
on statistical significance and interpretation 
of outcomes using a p value as an arbitrary 
threshold.4–6 Traditionally, the p value has 
been used in randomised controlled trials 
(RCTs) in conjunction with the null hypoth-
esis testing to answer study questions related 
to the effectiveness of interventions by 
dichotomising results as significant or not 
significant.7 Although valuable if interpreted 
correctly, null hypothesis testing has its limita-
tions; it does not measure the probability 

Strengths and limitations of this study

	► This meta-research study will provide clear insight 
in the prevalence of (incorrect) use of p values, and 
the prevalence of the use of effect estimates and 
clinical relevancy of outcomes.

	► We selected publications from six long-standing in-
fluential physiotherapy journals, assuming we select 
the best studies.

	► We defined a 20% difference as a meaningful 
difference.

	► We investigated reporting of p values and effect es-
timates regardless of whether it was a primary or 
secondary outcome.
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of the truth of the null hypothesis, it does not measure 
the size or magnitude of an effect, and its replicability is 
poor.4 8–11 The recommendation of the ASA is endorsed by 
many academic journals, nevertheless, authors continue 
to conclude whether an intervention is effective and 
should be used clinically by a dichotomous interpretation 
based on p values.

Well-conducted and large RCTs are considered high-
quality evidence and reporting of RCTs should be guided 
by the CONSORT statement (Consolidated Standards of 
Reporting Trials).12 There are several recommendations 
in the CONSORT-statement regarding the reporting and 
appropriate use of p values. For example, authors should 
not report results solely as p values and are encouraged 
to (also) use effect estimates and 95% CIs.12 The advan-
tage of effect estimates is their ability to demonstrate the 
strength and the direction of the effect, and the 95% CIs 
provide a range of values between which the estimated 
true effect estimate lies.11 13 14 Nevertheless, a dichoto-
mised interpretation of the CI should be discouraged; it 
allows for discussing the accuracy, precision and/or rele-
vance of the effect estimate. Clinical relevance is another 
parameter used to interpret the magnitude of the effect, 
and to deem if a finding is clinically meaningful. Clinical 
relevance (or a clinically meaningful/worthwhile change, 
a minimum important difference or a minimal clinical 
important difference (MCID)) is regarded the threshold 
value for which any change (or larger) in for instance 
pain or disability is considered meaningful to patients.15

According to the CONSORT statement, authors should 
also compare baseline participant characteristics.12 
However, it discourages statistical significance testing of 
baseline covariates between randomised groups, as by 
using a proper randomisation procedure all differences 
are based on chance. In addition, conclusions of an RCT 
should primarily be based on a between-group analysis by 
comparing post-intervention (and follow-up) outcomes 
between the groups or the between-group changes from 
baseline. Studies can additionally, with consideration, 
compare outcomes before and after the intervention 
using a ‘within-group’ analysis.

Previous meta-research within physiotherapy has inves-
tigated the use of randomisation, blinding or intention-
to-treat analysis16–18 and one study evaluated the reporting 
of 95% CIs only.19 To our knowledge, no study has exam-
ined the use of p values, effect estimates or measures of 
clinical relevance in the physiotherapy literature before 
and after the CONSORT statement was published in 
2010. When selecting treatments, physiotherapists must 
be aware that statistical significance does not equate to 
clinical relevance.20 Presenting effect estimates and preci-
sion of the effect (using 95% CIs) will also allow clinicians 
to consider how much a patient is likely to benefit from 
a given intervention compared with another (or no) 
intervention.

Therefore, the aim of this meta-research study was to 
investigate if the use of p values, effect estimates and 
clinical relevance differs between 2000 and 2018 in 

physiotherapy RCTs published in high-quality influential 
journals (top 25%). Our secondary aim was to evaluate 
whether there is an association between the methodolog-
ical quality of the studies and the incorrect use of p values 
(ie, baseline significance testing), and how clinical rele-
vance was determined. This is because we assume that 
authors of studies with a higher methodological quality 
follow the reporting guidelines better.

METHODS
Design
Meta-research study on the use of p values, effect esti-
mates (and 95% CI) and reporting and definition of clin-
ical relevance in physiotherapy RCTs published in the 
years 2000 and 2018. The current study is part of a suite 
of research studies using the same sample of selected 
RCTs and was registered internally within the University 
of Technology Sydney, Discipline of Physiotherapy.21

Search strategy
We searched the databases Embase, Medline and PubMed 
on the 24 May 2019 (see online supplemental appendix). 
The search strategy was developed to identify RCTs with 
at least one physiotherapy intervention arm published in 
six high-ranked physiotherapy journals, all supporting 
the CONSORT statement, restricted to publication years 
2000 or 2018. Journals included were: (Aus) Journal of 
Physiotherapy (J Physiother), Archives of Physical Medicine and 
Rehabilitation (Arch Phys Med Rehabil), Clinical Rehabilita-
tion (Clin Rehabil), Journal of Orthopedic and Sports Physical 
Therapy (J Orthop Sports Phys Ther), Physical Therapy (Phys 
Ther) and Spine. These journals were chosen based on 
SCImago Journal Rank (all Q1=top 25%) across both 
years, suggesting a substantial influence within the phys-
iotherapy profession. The search strategy was reviewed 
by a librarian. All articles retrieved in the search were 
imported into Covidence and duplicates were removed.

Study selection
Two independent assessors first screened each article by 
title and abstract, and then by the full texts. If required, 
a third assessor resolved conflicts. Articles were eligible 
if they were an RCT that used at least one physiotherapy 
intervention. The World Confederation of Physiotherapy 
(WCPT) Policy statement was used to determine whether 
the intervention was within the international scope of 
physiotherapy.22 Studies were excluded if they were 
conference proceedings, editorials, reviews, published 
protocols, cost-effectiveness analyses or secondary anal-
yses of RCTs only, not performed on humans, or the full 
text could not be obtained.

Data extraction
Data extraction
The following information was extracted from each 
included study: descriptive information (such as subdisci-
pline of physiotherapy practice, study population, sample 
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size at randomisation and analysis); use of p values, effect 
estimates and 95% CIs reported for baseline, between-
group and within-group analysis; whether clinical rele-
vance was mentioned (as well as synonyms, such as 
clinically important difference/change, minimal clinical 
differences, clinical significance, clinically worthwhile 
difference, etc); and how clinical relevance was defined. 
Data was extracted from each article by two independent 
assessors with conflicts resolved by a third assessor.

Assessment of methodological quality
For all included studies, the methodological quality assess-
ment was performed using the PEDro scale obtained from 
the PEDro-database (Physiotherapy Evidence Database) 
or independently assessed by two assessors, when the 
score was not available. Conflicts in scoring were resolved 
by a third assessor. PEDro scale is considered to have good 
inter-rater reliability and convergent validity.23 24

Statistical analysis
First, we calculated frequencies and proportions for 
reporting of p values, effect estimates, 95% CIs and clin-
ical relevance. A priori, we defined that a difference 
of ≥20% between 2000 and 2018 was regarded as a mean-
ingful difference.25 For our secondary aim, we calculated 
the correlation (Pearson/Spearman correlation coeffi-
cient) between the PEDro score and a) the use of statis-
tical significance testing at baseline and b) the mention 
of clinical relevance. We performed the analysis for the 
secondary aim in the trials of 2018 only as this dataset is 
the most recent representation of the literature. Correla-
tion coefficients <0.20 were interpreted as no correlation, 
between 0.2–0.4 as low, 0.4–0.6 as moderate, 0.6–.8 as 
high and above 0.8 as an almost perfect correlation.26 27 
Statistical analyses were performed using SPSS IBM V.20.

Patient and public involvement
No patients involved

RESULTS
Search results
The search returned 1211 references, and after screening, 
140 articles were included in the analysis (figure 1). Of 
the 140 studies, 39 were published in 2000 and 101 in 
2018 (table 1).

The number of published RCTs with at least one phys-
iotherapy intervention was higher in 2018 compared with 
2000 in Clin Rehabil, J Physiother, J Orthop Sports Phys Ther 
and Arch Phys Med Rehabil, while the number of published 
RCTs were similar in Spine and Phys Ther (table 2). The 
RCTs were mainly performed in Europe/UK (n=51), 
USA/Canada (n=34), Australia/New Zealand (n=17) and 
Brazil (n=13).

Characteristics of included studies
Patient populations
Most studies were performed in musculoskeletal (50.7%) 
and neurological populations (30.7%) (table  2). Other 

subdisciplines of physiotherapy were woman’s health, 
oncology and gerontology. The most common patient 
population in musculoskeletal studies were patients with 
low back pain (n=19) or neck pain (n=10). The most 
common patient populations in neurological studies 
were in stroke (n=22) and Parkinson’s disease (n=7). Two 
journals (Spine and J Orthop Sports Phys Ther) published 
RCTs on musculoskeletal conditions only in both years, 
while the J Physiother did not publish any RCTs on muscu-
loskeletal conditions in 2018.

Interventions
Of the 140 studies, most evaluated two interventions 
(n=115), while some evaluated three (n=21), or four or 
more interventions (n=4). Exercises or rehabilitation 
interventions (n=76; 54.2%) were the most common 
intervention evaluated followed by electrotherapy inter-
ventions (n=15, 10.7%). Most of the control interventions 
were exercise (n=32), followed by usual care (n=29), no 
treatment (n=26) or sham (n=16).

Sample size
The sample size in the studies ranged from 10 to 457 
participants. The mean (SD) sample size in all studies was 
73.8 (62.2) at randomisation and 67.2 (58.6) in the anal-
ysis (table 1). Between 2000 and 2018 the mean sample 
size across all journals was comparable, with a mean of 

Figure 1  Study flow chart. RCT, randomised controlled trial.
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73–75 participants, but the difference between journals 
was large (table 1).

In 2000, Spine published studies with an overall larger 
sample size (mean >125 participants) compared with the 
other journals (mean <65 participants). The sample size 
in the J Physiother and Phys They differed from 32 and 34, 
respectively, in 2000, to over 100 participants, on average 
in 2018 (table 2).

Methodological quality
Of the 140 articles, 15 (11%) had no PEDro-score and were 
rated by the researchers. Overall, the mean PEDro score 
was 6.6 (range from 3 to 10). The PEDro score differed 
slightly between 2000 and 2018, with a mean PEDro score 
of 5.8 in 2000 and 6.9 in 2018 (table 1). The mean PEDro 
score in Spine did not differ between the years, while the 
PEDro score was higher in 2018, compared with 2000, in 

all other journals; with all included RCTs in the J Physio-
ther in 2018 scoring 8/10 (table 2).

Reporting prevalence
Most studies (n=128; 91.4%) used p values to compare 
outcomes between groups (table 1); one study (published 
in 2018) reported within-group differences only, nine 
studies reported only effect estimates and one study 
(published in 2000) did not report p values or effect esti-
mates. Complete reporting (presenting p values, effect 
estimates and 95% CI on between group difference, and 
refraining from baseline sign testing), was observed in 5 
studies (12.8%) in 2000 and 20 studies (19.8%) in 2018.

p values
The prevalence of p values to determine between-group 
differences did not differ between 2000 and 2018 (92.3% 

Table 1  Characteristics of included studies published in the years 2000 and 2018

2000, n=39 2018, n=101 Total, n=140

Journals, n (%)

 � Arch Phys Med Rehabil 11 (28.2) 30 (29.6) 41 (29.3)

 � (A)J Physiother 2 (5.1) 7 (6.9) 9 (6.4)

 � Clin Rehabil 5 (12.8) 45 (44.6) 50 (35.7)

 � J Orthop Sports Phys Ther 4 (10.2) 6 (5.9) 10 (7.1)

 � Phys Ther 6 15.4) 6 (5.9) 12 (8.6)

 � Spine 11 (28.2) 7 (6.9) 18 (12.9)

Subdiscipline, n (%)

 � Musculoskeletal 26 (66.7) 45 (44.6) 71 (50.7)

 � Neurological 7 (17.9) 36 (35.6) 43 (30.7)

 � Cardiorespiratory 2 (5.1) 9 (8.9) 11 (7.9)

 � Other 4 (10.2) 11 (11) 15 (10.7)

PEDro score (0–10), mean (SD); (range) 5.8 (1.4); (3–8) 6.9 (1.3); (4–10) 6.6 (1.4); (3–10)

Sample size, mean (SD) 74.5 (88.3) 73.6 (49.1) 73.8 (62.2)

Use of p value, n (%)

 � Significance testing at baseline 13 (33.3%) 62 (61.4%) 75 (53.6%)

 � P value for between-group analysis 36 (92.3%) 92 (91.1%) 128 (91.4%)

 � P value for within-group analysis 19 (48.7%) 56 (55.4%) 75 (53.6%)

Effect estimates, n (%)

 � Effect estimates for between-group analysis 12 (30.8) 58 (57.4) 70 (50)

 � Effect estimates for within-group analysis 4 (10.6) 29 (28.7) 33 (23.6)

 � Confidence intervals for between-group analysis 8 (20.5) 55 (54.5) 63 (45)

 � Confidence intervals for within-group analysis 3 (7.7%) 28 (27.7%) 31 (22.1%)

Clinical relevance, n (%)

 � Mentioned 10/39 (25.6) 59/101 (58.4) 69/140 (49.3)

 � Used for sample size calculation 1/10 24/59 25/69

 � Specified a value for their outcome 3/10 23/59 26/69

 � Mentioned in discussion 9/10 49/59 58/69

(A)J Physiother, (Australian) Journal of Physiotherapy; Arch Phys Med Rehabil, Archives of Physical Medicine and Rehabilitation; Clin Rehabil, 
Clinical rehabilitation; J Orthop Sports Phys Ther, Journal of Orthopaedic and Sports Physical Therapy; Phys Ther, Physical Therapy.
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and 91.1%, respectively, table  1). Of all studies that 
presented between-group p values (n=130), 68 (52.3%) 
reported that the p value was statistically significant, 
meaning <0.05, with a small difference between 2000 
and 2018 (45.9% and 55.4%,respectively). Of all studies 
reporting a non-significant difference regarding the 
primary outcome (n=62), 21 (33.3%) still reported posi-
tive findings in favour of the intervention, often based on 
the within-group differences or secondary outcomes. The 
number of studies that reported significance testing for 
baseline differences differed by 28.1%: 33.3% (95% CI 
19% to 50%) in 2000 and 61.4% (95% CI 51% to 71%) 
in 2018.

The proportion of studies that reported (additional) 
within-group differences was 48.7% (95% CI 32% 
to 65%) in 2000 and 55.4% (95% CI 45% to 65%) in 
2018 (table  1). The J Physiother was the only journal 
where baseline statistical significance testing was not 
performed in 2018. The prevalence of p values for 
between-group and within-group differences decreased 
in J Physiother and J Orthop Sports Phys Ther by more than 
20% (table 2).

Effect estimates
Half of all studies (n=70, 50%) presented their results 
using an effect estimate (table 1). The reporting of effect 
estimates for between-group analysis differed with 26.6% 
(30.8% (95% CI 17% to 48%) in 2000 and 57.4% (95% 
CI 47% to 67%) in 2018). The use of 95% CIs differed 
with 34% (20.5% (95% CI 9% to 36%) in 2000 and 54.5% 
(95% CI 44% to 64%) in 2018). Of the nine studies that 
reported only effect estimates (ie, without p values), 
seven were published in 2018. Overall, there was a mean-
ingful difference (>20%) in the use of effect estimates 
(and 95% CIs) between 2000 and 2018, mainly due to 
the increases of >20% in Spine, J Physiother and Phys Ther 
journals.

Clinical relevance
Almost half of all studies (n=69; 49.3%) mentioned clin-
ical relevance in their paper. In 25 studies, clinical rele-
vance was related to the sample size calculation, but most 
of the studies mentioned clinical relevance (solely) in 
the discussion (table 1). In 2018, only 23 studies (22.8%) 
defined clinically relevance and related it to the outcome. 
The overall mention of clinical relevance differed with 
32.8% (25.6% (95% CI 13% to 42%) in 2000 and 58.4% 
(95% CI 48% to 68%) in 2018). Four journals showed a 
meaningful difference across years in mentioning clinical 
relevance (table 2).

The description of clinical relevance varied across 
studies, with 31 out of 69 (45%) studies clearly stating 
an MCID, mostly related to the sample size calculation, 
while others used the terms ‘clinical change’, ‘minimal 
change’, ‘clinical meaningful change’, ‘clinically rele-
vant difference’ or ‘significant clinical change’ without 
specific reference to outcome data or cut-offs.

Methodological quality
The Pearson correlation coefficient between PEDro score 
and the use of statistical significance testing at baseline 
was −0.2 (Spearman: −0.23) in the studies in 2018 (see 
figure 2). We found a low correlation between method-
ological quality and incorrect significance testing (base-
line differences). This means that studies with a higher 
methodological quality were slightly less likely to present 
statistical significance testing at baseline. The Pearson 
correlation coefficient between the PEDro score and 
the mention of clinical relevance was 0.13 (Spearman: 
0.14) in the studies in 2018. This means that there was no 
correlation between methodological quality and mention 
of clinical relevance.

DISCUSSION
Main findings
Overall, we found that in the sample of physiotherapy 
journals investigated there was a high prevalence (>90%) 
of reporting p values for the primary (between-group) 
analysis in both 2000 and 2018. Statistical significance 
testing for baseline differences differed between 28% in 
2000 and 61.4% in 2018. Studies with higher method-
ological quality in 2018 tend to do slightly less statistical 
significance testing at baseline. Approximately half of all 
studies use statistical testing for within-group changes and 
there were no differences across years. The prevalence of 
reporting effect estimates, and the mention of clinical 
relevance differed >20% between 2000 and 2018, with its 
reporting in almost 60% of all trials in 2018. However, 
many studies did not equate their study outcome to a 
known MCID. Although the CONSORT statement has 
been endorsed by these six major physiotherapy journals, 
in this study, only two journals (J Physiother, Phys Ther) 
successfully adhered to the reporting guidelines for effect 
estimates in 2018.

Figure 2  Boxplot on association between methodological 
quality (PEDro score) and statistical significance testing for 
baseline variables. PEDro, Physiotherapy Evidence Database.
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Comparison with other studies
A previous study evaluating overall quality of methods 
in biomedical RCTs, including randomisation, blinding 
and selective reporting, concluded that 59.3% of RCTs 
used inadequate methods (meaning scoring high risk 
of bias on one or more of the six Cochrane risk of bias 
items) and 35% of RCTs were poorly reported (meaning 
providing not enough information in the methods to 
decide on adequate or inadequate methods).28 Compa-
rable findings have been found in physiotherapy RCTs in 
the PEDro database23 and evaluation of manual therapy 
trials.29 30 While reporting of effect estimates in our 
selection of high-quality physiotherapy literature differs 
between 2000 and 2018, still most papers did not adhere 
to the reporting recommendations provided by the ASA 
and CONSORT-statements with regards to statistical 
significance testing and reliance on p values to interpret 
results. Over a period of 18 years, presentation of effect 
estimates, and 95% CIs increased. Our results are consis-
tent with another study that only evaluated the reporting 
of 95% CIs and found that these were reported in approx-
imately 29% of physiotherapy trials, with a steady increase 
in the use over time from 2% in 1986 to 42% in 2016.19 
However, in 2018, 42.6% of studies in our study still do not 
report the effect estimate, and solely present results using 
p values. With an average increase of 2%, a one hundred 
per cent compliance to the recommendations will only be 
achieved in 2049. Reporting of effect estimates (and CIs) 
are required if clinicians are to understand the magni-
tude and uncertainty of the treatment effect.

Although the reason for performing a RCT is to 
compare differences between randomised groups, about 
half of all studies also presented the results of within-
group analyses. Often participants in RCTs improve 
over time due to, for example, natural recovery or to the 
Hawthorne effect.31 Therefore, it remains unclear why so 
many authors choose to test within-group differences in 
an RCT, and why journal editors permit authors to do so 
when it is conceivable that a reader may misinterpret the 
result.

The CONSORT statement also recommends comparing 
baseline differences between groups, however statistical 
testing for baseline differences between randomised 
groups is not recommended.12 32 The rationale is that 
when the randomisation procedure is performed well, 
all differences at baseline are due to chance. Hypothesis 
testing at baseline means that we test the probability of 
a difference by chance, when we know these differences 
occur by chance and are therefore considered inappro-
priate and illogical.32 33 We found that statistical signifi-
cance testing for baseline differences had increased from 
2000 to 2018, with over 60% of studies reporting p values 
for baseline comparisons. Our results are higher than 
those in a previous study published in 2010 which found 
38% of RCTs reported p values for baseline differences 
in 114 RCTs published in leading medical journals.32 A 
reason for this difference might be that the selection of 
the 114 RCTs came from four leading medical journals 

with higher impact factors than our six journals, and 
assuming their risk of bias was lower (though not assessed 
in that article) than in our sample. Another reason might 
be that statistical testing of baseline data in clinical trials 
is common practice and authors might just replicate the 
analysis of other authors.33 34 In addition, reviewers (and 
maybe even editors) may suggest authors to present statis-
tical baseline testing for this reason.

The prevalence of significance testing for baseline 
differences and within-group changes is concerning, as 
it shows that authors do not completely understand the 
reason for randomisation in RCTs.

Clinical relevance of outcomes is important when inter-
preting if the effects of an intervention are meaningful 
to patients.35 Although the mention of clinical relevance 
increased over time, in 2018 only a small proportion 
of studies (n=23, 22.8%) related clinically relevance to 
their outcome, and most studies it was mentioned it in 
the discussion section only. Also, a wide variety of termi-
nology was used, and the terms ‘change’ and ‘difference’ 
were used interchangeably in most studies. Recently, 
experts clarified the difference between these concepts 
more clearly.36 They state that MCID are cross-sectional 
between-group differences, such as the difference between 
two intervention groups after treatment that are regarded 
clinically relevant, while minimal important changes are 
longitudinal within-person changes in scores.36 The lack 
of known clinically important values, particularly MCID 
for use in RCTs may be a barrier for researchers to report 
and interpret their findings in relation to clinical rele-
vance. Future research that aims to determine MCIDs for 
core outcomes measures are warranted.

Strengths and limitations
There are several limitations to our study. First, the scope 
of physiotherapy practice is broad and may vary between 
countries. It is therefore possible that we may have missed 
some relevant publications or included publications that 
in other countries would not be defined as providing 
‘physiotherapy’ intervention. As we have used the WCPT 
definitions as selection criteria we assume this will not 
potentially bias our results. Second, we selected publi-
cations from six long-standing influential physiotherapy 
journals. We assumed that these journals would publish 
the best RCTs, meaning that our findings might be more 
positive (meaning a higher percentage of improvement 
in 2018) than if a sample was taken from the overall phys-
iotherapy literature. Third, as the included RCTs from 
the six journals predominantly investigated musculo-
skeletal interventions, we cannot assume that our find-
ings are representative of all physiotherapy research and 
subspecialties. Fourth, we defined a 20% difference as a 
meaningful difference based on a previous study.25 Unfor-
tunately, we did not define what percentage of the liter-
ature should ideally report effect estimates or mention 
clinical relevance. In retrospect, that was pertinent to 
define. Fifth, as the number of published RCTs in 2018 was 
over twice as much as in 2000, this imbalance might have 
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influenced our results, as results from a smaller number 
of studies are often a bit less precise. Lastly, we investi-
gated reporting of p values and effect estimates regard-
less of whether it was a primary or secondary outcome. 
However, we do not expect that our findings would differ 
majorly when only measured for the primary outcome.

Future directions
Research is one of the pillars of evidence-based practice 
and plays a fundamental role in guiding treatment selec-
tion. Physiotherapy is a profession that strives to work 
towards an evidence-based model, with numerous initia-
tives such as the PEDro database to assist consumers of phys-
iotherapy research.36 Unfortunately, the methodological 
quality of the RCTs in the PEDro database remains subop-
timal.23 Our findings confirm that the statistical reporting 
and use of clinical relevance in physiotherapy RCTs is 
also suboptimal. To further help authors, a consensus-
based reporting checklist for primary outcomes in RCTs 
is currently under development: InsPECT (Instrument 
for reporting Planned Endpoints in Clinical Trials) state-
ment, specifically focussing on reporting of outcomes in 
a transparent way.37

Researchers have an ethical obligation to accurately 
report findings to allow for evidence-based decision 
making.8 38 By 2018, authors should have been aware of 
reporting guidelines such as the CONSORT statement and 
been obligated to adhere to publication guidelines.38 The 
findings of our study show that there are some improve-
ments in the physiotherapy literature, but there is still 
need for improvement concerning statistical reporting 
and reporting of clinical relevance. Overall, stronger 
incentives (or penalties) may be required to improve the 
quality and reporting of physiotherapy research.

Performing underpowered studies is regarded as 
research waste.39 40 The typical standardised effect estimate 
in physiotherapy trials is around 0.3.41 This is considered 
a small to medium effect estimate.42 The sample size that 
on average should be sufficient to detect an effect esti-
mate of 0.3 (in low back pain RCTs) is about 175 partic-
ipants.43 Almost all studies in our analysis had sample 
sizes that were too small to detect an effect estimate of 
0.3. Nevertheless, about half the studies that presented 
between group p values, reported statistical significance 
(using p<0.05). The mean sample size did not increase 
over time, although there was some variation between 
journals. This finding is a concern because sample sizes of 
physiotherapy RCTs remain small and therefore are likely 
underpowered.44 We strongly recommend future studies 
to be of sufficient power.

CONCLUSION
The prevalence of the reporting of p values remains 
high in physiotherapy research published in high ranked 
physiotherapy journals and the reporting of statistical 
significance testing for baseline differences was higher 
in 2018 compared with 2000. The prevalence of the 

reporting of effect estimates (and CIs) was >20% higher 
in 2018 compared with 2000 but was still reported in less 
than 60% of all publications. Our findings suggest that 
although reporting seems to have improved, there is still 
under-reporting of effect estimates.
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