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Background: The number of randomized clinical trials (RCTs) for manual therapy (MT) has increased exponen
tially in recent years but the quality of reporting is heterogeneous.
Objective: To assess the quality of the reporting of results in RCTs manual therapy, both in the text and in the
graphs.
Study design: Methodological review.
Methods: We reviewed a random sample of 120 RCTs in MT published between 2000 and 2020 in indexed
journals. We identified the primary outcome for each trial, and evaluated the completeness and correctness of
reporting of results in the text and in the graphs.
Results: Forty per cent of the RCTs explicitly identified the primary outcome and 47.5% reported a sample size
calculation. In 46.7% of the trials, the reporting of between groups comparisons was complete (including effect
size and precision). Only 29.2% used the confidence interval as a measure of precision. Fifty-eight per cent of the
trials reported significant differences in the results, and 30.8% reported a value of clinical relevance for at least
one variable of the study. Forty-seven per cent reported the primary outcome graphically but only 19.6% of the
graphs were self explanatory and 66.1% had problems of visual clarity.
Conclusions: Our findings suggest that the reporting of the results in MT trials is generally incomplete and
graphics are often poor. These shortcomings could affect the interpretation of the results and their application in
clinical practice. Improvements are needed in the reporting of results in order to advance clinical practice and
research in manual therapy.
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Methods

Implications for practice

Search strategy

● Our findings suggest that the reporting of results in Manual
Therapy trials is generally incomplete and graphics lack
completeness and visual clarity.
● Our findings support the need to implement strategies to better
comply with reporting guidelines.
● Training in evidenced-based methods with a clear focus on
clinical relevance and applicability is needed in the field of
Manual Therapy.

We conducted a secondary analysis of a systematic methodological
evaluation of a random sample of 100 MT RCTs published between 2000
and 2015 in indexed journals [2]. Criteria for inclusion were that at least
one of the interventions (experimental or control) should include some
form of MT. Articles not written in English, with designs other than RCTs
and studies that referred to posters and oral communications, were
excluded. For the purposes of the present study, we extended our sample
with 20 additional trials published from 2015 to 2020 to assure the
validity of the results and to be representative of articles published up to
the present day. A previously validated search filter was used to identify
RCTs in the MT field [30]. More details on the search strategy can be
found elsewhere [2].
Assessment of reporting

Introduction

The reporting in the text
A data extraction form agreed upon by four authors (RNC, GA, JPB
and GU) was designed. The form was piloted and optimized by four
researchers (RNC, JPB, RC and JC) using a random sample of five
potentially eligible articles. Regarding the general extraction process,
for each article, we determined whether or not the primary outcome was
differentiated from the rest of the variables. If the primary outcome was
not explicitly declared, the outcome used to calculate the sample size
was considered. If neither of these was reported, we selected the first
outcome reported in the results section of the study. From this primary
outcome, we extracted data regarding: a) the type of outcome (variable);
b) the time point of outcome assessment; c) the statistical test used; d)
the measure of effect and precision obtained (within and between-group
differences); e) the way the result was reported (narratively or graphi
cally); and f) information related to losses to follow-up. We also deter
mined whether the articles explicitly defined the study hypothesis, if
they included details of sample size calculation, and if they applied a
minimal clinically important difference value (MCID). All data were
extracted by three reviewers (RN, RC and JC) and any disagreement was
resolved by a fourth reviewer (GA). The evaluation criteria for each
item, binary or categorical, are detailed.
In order to assess the evolution of the reporting of the results over
time and, due to the lack of a validated statement specifically focused on
the reporting of results [31,32], authors agreed on a minimum set of
seven categories deemed essential for a complete reporting of RCT re
sults: 1) Primary outcome is explicitly declared (and differentiated from
secondary outcomes); 2) Complete information on sample size calcula
tion (including alpha/beta values and standard deviation or minimum
detectable change); 3) Complete loss report (including numbers, reasons
and imputation criteria of missing values); 4) Intra-group effect measure
(experimental group); 5) Intra-group effect measure (control group); 6)
Complete comparative measure between groups (effect size and preci
sion); 7) Minimal clinically important difference value.

Manual therapy (MT) is a physical treatment used to treat muscu
loskeletal pain and disability. It consists of a variety of manual ap
proaches that include joint mobilization, manipulation, massage and
soft tissue techniques [1]. The number of randomized controlled trials
(RCTs) for MT has increased exponentially in recent years but the
quality of methodology and reporting is heterogeneous [2,3]. Several
recent systematic reviews [4–12] show that results in MT RCTs are
inconclusive, raising the need for studies with better methodology and
reporting [13–18]. Comprehensive reporting enables optimal interpre
tation of the methods and results, facilitating assessment of the impli
cations for clinical practice [19,20]. Moreover, it allows other
researchers to learn from prior experiences, overcome previous limita
tions, and replicate the study to verify the findings when needed or
appropriate [21].
A set of guidelines are available to help researchers improve the
reporting of the studies. Since 1996, the Consolidated Standards for
Reporting Trials (CONSORT statement) have been providing a series of
useful resources to improve the quality of reports of clinical trials [22].
However, recent research shows that use of these reporting guidelines
has not been optimal [23], leading to poor interpretation and compro
mising the possibility of using these results in systematic reviews [24,
25]. Moreover, in the field of MT, evidence suggests that the quality of
reporting has not improved in recent years [2,26].
Results that provide information about the effects of interventions
are a key aspect of RCTs and correct reporting is therefore of utmost
importance. The data reported include both the numerical expression of
the results in the text (effect and precision measurements) and their
representation in graphs or figures. Figures play a key role in commu
nicating findings and facilitating their interpretation. Puhan et al. [27]
considered three main requirements for optimal understanding of a
graph: first, that data symbols must be clearly distinguishable to allow
visual detection, second, that data should be organized in such a way as
to facilitate the estimation of the important values and relationships in
the data, and third, that there must be a complete explanation of all the
elements of the graph and how the data was obtained. However, the
presentation or content of many published figures is deficient [28].
Considering that limitations in the reporting of results are associated
with biased estimates of treatment effects [29] and given the generally
limited quality of reporting in MT RCTs [2,26], the need arises to carry
out a complete analysis of the reporting of results and their graphic
representation in the MT literature. Therefore, the aim of this study was
to assess the quality of the reporting of results in RCTs manual therapy,
both in the text and in the graphs. For this purpose, we examined the
results sections and specific elements of the methods related to reporting
results, in a randomly selected sample of 120 MT studies published
between 2000 and 2020.

Graphic report
We identified all RCTs in our sample that presented the primary
outcome in a visual format. We identified the RCTs that graphically
presented the primary outcome. We determined the type of graph,
completeness, and visual clarity according to the recommendations of
previous studies [33]. For completeness, we determined whether the
graphics included the number of participants, graph and axis titles, axis
labels, the meaning of variance, and a self-explanatory presentation. For
visual clarity, we examined the graphics for numerical distortion, chart
junk, readability, and Others. Further details are provided in Appendix
1. All data were extracted by two reviewers (RNC and JPB) and any
disagreement was resolved by a third reviewer (GA).
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Statistical analysis

Table 2
Reporting specific information regarding results.

Descriptive statistics were performed using frequencies and per
centages for qualitative variables. We calculated agreement between
every possible pair of reviewers using Cohen’s kappa coefficient and the
result was interpreted according to the Landis scale [34]. Chi-square was
used to compare the reporting of results by years and one-way ANOVA
was used to compare the compliance percentage related to these seven
categories. All statistical analyses were performed with SPSS version
22.0 (IBM Corporation, Armonk, NY).

Lost to follow up and withdrawals (n = 120)
Enough information to assess this
Insufficient information to assess this
Reasons for losses (n ¼ 100)
Described
Not specified
Not applicable (no losses)
Measurement of intra-group effect (n ¼ 120)
Measure of effect (change) is reported
Only data from each time point is reported
Comparative measure (n ¼ 120)
Effect measure and precision
Precision only (P value)
Effect measure only
No measure of effect nor precision
Reported precision measure (n ¼ 120)
P-value
95% confidence interval
None
Statistically significant result (n ¼ 120)
Yes
No
Clinical relevance value (n ¼ 120)
Yes
No
Deductible from sample size
Clinical relevance result (n ¼ 120)
Yes
No or not specified

Results
The 120 trials included a total of 12954 participants (median = 60,
range 6–1340) and they assessed the impact of six modalities of manual
therapies: soft tissue techniques (29%); spinal manipulation techniques
(23%); joint mobilization (21%); chiropractic treatments (12%);
acupressure-reflexology (9%) and osteopathic manipulative treatment
(6%). The most frequent type of trials included in the study were those
related to spinal problems such as low back pain (21%) and neck pain
(16%), followed by trials conducted in healthy or asymptomatic subjects
(12.5%). Of the 120 articles analysed, 81% corresponded to singlecentre studies and 19% to multi-centre studies. Treatment consisted of
more than one session in 70% of the studies. Considering all categories,
the agreement between pairs of reviewers in the pilot stage ranged from
Table 1
Reporting of descriptive information in relation to the study methods.
Hypothesis (n = 120)
Explicitly stated
Implicit
Not specified
Primary variable (n ¼ 120)
Explicitly declared
Deductible from sample size
Undeclared
Variable type (n ¼ 120)
Continuous
Dichotomous
Ordinal
Follow-up (n ¼ 120)
Short term (≤3 months)
Long term (>3 months)
Statistical analysis (n ¼ 120)
ANOVA
Mixed repeated measures model
Mean difference
T test
Chi-Square
Risk Ratio, Odds Ratio or Hazard Ratio
ANCOVA
Mann – Whitney-U test
Regression models
Other
Undeclared
Sample size calculation (n ¼ 120)
Yes
No
Specific sample size calculation information (n ¼ 120)
Alpha value
Beta value
Minimal change to be achieved with the intervention
Standard deviation in continuous variables
Expected rate or mean in the control group
Delta margin (for non-inferiority studies)
Imputation criteria (n ¼ 100)
Yes, defined criteria
Not specified
Analysis per protocol
Not applicable (no losses)

46% [36.0 to 56.3]
23% [15.2 to 32.5]
31% [22.1 to 41.0]
56.7% [47.3 to 65.7]
43.3% [34.3 to 52.7]
46.7% [37.5 to 56.0]
47.5% [38.3 to 56.8]
0.8% [0 to 4.6]
5% [1.9 to 10.6]
88.3% [81.2 to 93.5]
29.2% [21.2 to 38.2]
5.8% [2.4 to 11.6]
58.3% [49.0 to 67.3]
41.7% [32.7 to 51.0]
30.8% [22.7 to 39.9]
58.3% [49.0 to 67.3]
10.8% [5.9 to 17.8]
32.5% [24.2 to 41.7]
67.5% [58.3 to 75.8]

Data expressed as a percentage (%) and 95% confidence interval.

0.737 to 0.853, which is interpreted as substantial to almost perfect
agreement.

35.8% [27.3 to 45.1]
40% [31.2 to 49.3]
24.4% [16.8 to 32.8]

Analysis of the reporting of results in the text and tables

40% [19.3 to 53.3]
10% [5.2 to 16.8]
50% [40.7 to 59.3]

Table 1 provides a detailed description of the study methods and
Table 2 shows specific information regarding the reporting of results.
Forty per cent of the RCTs explicitly identified the primary outcome and
47.5% reported a sample size calculation. In 46.7% of the trials, the
reporting of between groups comparisons was complete (including ef
fect size and precision). Only 29.2% used the confidence interval as a
measure of precision. Fifty-eight per cent of the trials reported signifi
cant differences in the results, and 30.8% reported a clinical relevance
value for at least one variable of the study. Table 3 shows a comparison
of seven key elements of the reporting results over time. The compliance
percentage related to these seven categories is represented graphically
in Fig. 1 (see Table 4).

91.7% [85.2 to 95.9]
5.8% [2.4 to 11.6]
2.5% [0.5 to 7]
70% [61.0 to 78.0]
30% [22.0 to 39.0]
35.8% [27.3 to 45.1]
5.8% [2.4 to 11.6]
1.7% [0.2 to 5.9]
18.3% [11.9 to 26.4]
5.8% [2.4 to 11.6]
2.5% [0.5 to 7]
10.8% [5.9 to 17.8]
5% [1.9 to 10.6]
6.7% [2.9 to 12.7]
4.2% [1.3 to 9.5]
3.3% [0.9 to 8.3]

Analysis of the graphic report of the results
Forty-seven per cent of the clinical trials reported the results for the
primary outcome graphically. The types of graphs used were repeated
measures (62.5%), comparative histograms (26.8%), box-plots (7.1%)
and forest plots (3.6%). None of the figures were complete according to
the previously established criteria [33]. Only 19.6% of the graphs were
self explanatory. The number of subjects represented in the graph was
missing in 92.9% of trials, the title of the graphs was incomplete in
83.9%, and 66.1% had problems with visual clarity. Details of the
graphic report are shown in Table 3.

47.5% [38.3 to 56.8]
52.5% [43.2 to 61.7]
38.3% [29.6 to 47.6]
45.8% [36.7 to 55.2]
37.5% [28.8 to 46.8]
12.5% [7.1 to 19.8]
4.2% [1.3 to 9.5]
0%
24% [16.0
22% [14.3
23% [15.2
31% [22.1

83.3% [75.4 to 89.5]
16.7% [10.5 to 24.6]

Discussion

to 33.6]
to 31.4]
to 32.5]
to 41.0]

To the best of our knowledge, this is the first study to provide a
picture of the reporting quality of MT results over a considerable period
of time. Our results suggest that the reporting of results is generally
incomplete, despite some positive trends identified in the recent

Data expressed as a percentage (%) and 95% confidence interval.
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Table 3
Comparison of the reporting of results by years.
Categories

2000–2004 (n = 24)

2005–2009 (n = 31)

2010–2014 (n = 45)

2015–2019 (n = 20)

p-value

Primary variable is explicitly declared
Sample size calculation (complete information)a
Complete loss reportb
Intra-group effect measure (experimental group)
Intra-group effect measure (control group)
Complete comparative measure between groupsc
Clinical relevance threshold

11 (45.8%)
7 (29.2%)
11 (45.8%)
13 (54.2%)
12 (50%)
6 (25%)
7 (29.2%)

12 (38.7%)
10 (32.3%)
15 (48.4%)
21 (67.7%)
20 (64.5%)
7 (22.6%)
8 (25.8%)

19
15
27
21
17
13
19

6 (30%)
19 (50%)
13 (65%)
13 (65%)
12 (60%)
9 (45%)
3 (15%)

0.732
0.476
0.453
0.261
0.108
0.350
0.139

(42.2%)
(33.3%)
(60%)
(46.7%)
(37.8%)
(28.9%)
(42.2%)

Data are expressed in percentages (%).
a
including alpha/beta values and standard deviation or minimum detectable change).
b
including numbers, reasons and imputation criteria for missing data.
c
including effect size and precision measure.
Table 4
Evaluation of the graphic report (n = 56).
Completeness
Number of subjects is discernible for each graph element
Title
x axis, y axis titles
x axis, y axis labels
Variance meaning defined
Self-explanatory

7.1 [1.9 to 17.3]
16.1 [7.6 to 28.3]
80.4 [67.6 to 89.8]
82.1 [69.6 to 91.1]
35.7 [23.4 to 49.6]
19.6 [10.2 to 32.4]

Visual clarity (Absence of the following)
Numerical distortion
Chart junk
Readability issues
Others

87.5
73.2
53.6
89.3

[75.9 to 94.8]
[59.7 to 84.2]
[39.7 to 67.0]
[78.1 to 96.0]

Data expressed as percentages (%) and 95% confidence interval. Evaluation
criteria: Number of subjects is discernible for each graph element; Title
(explicitly detailed); x axis, y axis titles (explicitly detailed); x axis, y axis labels
(i.e. for tick marks or categories, label and units clear); Variance meaning
defined (e.g., standard error or 95% CI); Self-explanatory (all defined data ele
ments, including legend); Numerical distortion (scale problems or improperly
scaled axes or improperly ranged axes); Chart junk (cross-hatching patterns or
dark/thick/unnecessary gird lines or text labels in non-horizontal orientation);
Readability issues (error bars too cluttered or superimposition of data elements
or display too small to see symbols or numerical/textual redundancy); Others
(improperly connected points, labels too small to read or unclear to which graph
item label refers).

Fig. 1. Compliance (%) was defined by seven categories: a) Primary outcome is
explicitly declared; b) Complete information on sample size calculation; c)
Complete loss report; d) Intra-group effect measure (experimental group); e)
Intra-group effect measure (control group); f) Complete comparative measure
between groups; g) Minimal clinically important difference value. Data are
expressed as mean and 95% confidence interval.

literature.
These findings, specifically focused on results-related items on MT
trials, are in accordance with similar studies in other healthcare disci
plines [35–42] and add to the necessity for a more clear guidance on
how to report the results of an RCT [31,43,44]. Fortunately, these
shortcomings have fostered promising initiatives like the current
development of the Instrument for reporting Planned Endpoints in
Clinical Trials (InsPECT) [32]. Once available, the InsPECT instrument
could be used by individuals responsible for the design, implementation,
and reporting of clinical trials and also help scientific journal editors to
improve the peer review process of RCTs (https://www.inspect-stat
ement.org).
Despite our findings, we want to highlight some positive trends
registered in the most recent literature. This includes a more complete
reporting on comparative measures between groups, a more complete
loss report and sample size calculation. Notwithstanding, in the
following discussion, we focus on the incomplete and missing items in
order to highlight their relevance and offer some guidance and recom
mendations for improving future research.

recommended that the primary outcome should be specifically reported
and differentiated from secondary outcomes [22]. The primary outcome
measure is set at the moment the study is designed and the protocol is
drafted. Outcomes are based directly on the primary aim of the study
[45] and sample size is calculated from the primary outcome. Clearly
stating the primary outcome prevents investigators from cherry-picking
significant results and presenting these as the main findings of the study.
To avoid this reporting bias, it is strongly recommended to prospectively
register the study protocol on a public trial registry.
Sample size, statistical significance and clinical relevance
The under-reported description of how sample size was determined
in our study (35.8%) appears to be a common finding in trials in Physical
Medicine and Rehabilitation [46,47], limiting readers’ ability to prop
erly interpret the results. The literature shows that MT trials are typi
cally based on small sample size [48] and trials that perform an a priori
sample size calculation have considerably larger median sample sizes
than those that do not [49]. In addition, complete reporting on how
sample size was calculated prevents the exclusive reliance on statistical
power and also addresses key elements such as the importance of the

Primary and secondary outcomes
In our sample, fewer than 50% of the articles explicitly stated the
primary outcome of the study. CONSORT guidelines have long
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selected outcome and the MCID to be detected [8,50,51].
In our sample, only 30.8% of the trials specified MCID either
explicitly or within the sample size calculation, and within the 58.3% of
trials reporting statistically significant results, only 35.7% were clini
cally relevant. Due to the nature of MT interventions, clinical trials often
aim to show effectiveness by applying a pragmatic approach to the study
design. In this scenario, the reporting of a MCID provides a valuable
reference to evaluate the potential impact of the findings on clinical
practice [52].

Graphical report
One of the main shortcomings in RCTs in general is the graphic
presentation of results [68,69]. Figures are commonly used tools to
present data for scientific communication [70]. The visual impact helps
to transmit findings to the reader [71], aiding in their interpretation and
making a lasting impression of the results [70]. Pocock et al. [28]
observed that the main types of figures used in clinical trials are: flow
diagrams, Kaplan Meier diagrams, Forest diagrams, and repeated mea
surements over time. It is not surprising that the most common type of
graph in our sample was the repeated measure graph. This is because
continuous variables are those most frequently used in MT studies.
The majority of graphs published in top medical journals fail to
display complete data [33]. Furthermore, areas of low performance are
similar regardless of the study field. Our results represent a first
approach to evaluating these characteristics in the field of MT and they
show the same shortcomings. In conclusion, our findings support the
need to implement strategies that have proven to be effective in the use
of reporting guidelines [72–74]. At the same time, training in
evidence-based methods should be promoted among researchers in the
MT field, focusing clearly on clinical relevance and applicability.

Effect estimates and precision
Complete reporting of effect size and its precision both within and
between-groups is important to correctly interpret the results and to
provide a broader understanding of the effect of an intervention [43].
However, while all trials in our sample reported intra-group effects in
some way, only 46.7% accurately reported effect size and its precision in
between-group differences. This lack of information raises important
clinical considerations in fields such as MT where nonspecific effects
play an important role in the overall effect [53–55]. In this regard, in the
JOSPT series “Linking evidence with practice” Steve Kamper recently
stated: “The former [within-group] includes natural recovery, regression to
the mean, nonspecific effects, and treatment effects. The latter
[between-group] is the treatment effect” [56]. Therefore, especially in
explanatory trials, the inclusion of both estimates must be seen as good
reporting practice.
Another important aspect relates to the completeness of reporting
the effects of outcomes. Forty-eight per cent only reported the p-value
for the between-group comparison. The p-value was used in 88.3% of
the cases but the confidence interval was reported in only 29.2%
(Table 2). However, a positive trend towards an improvement has been
noticed in most recent MT trials (Table 3). Although p values are easily
calculated, they often lead to misunderstandings [57–59]. Furthermore,
they are also often used incorrectly [60] and may overestimate treat
ment effects [61]. The reporting of p values alone does not therefore
provide a complete interpretation of results [62]. Using confidence in
tervals as a precision estimate may lead to a better clinical interpretation
of the literature in rehabilitation and could also help to establish con
fidence in the real magnitude of the observed effect [50,63]. In order to
improve statistical interpretation and reporting, Greenland et al. pub
lished a set of useful guidelines [59].

Strengths and limitations
The main strength of this review relates to the large data set used in
the analysis. However, the lack of formal validity tests for our sampling
method could have introduced potential biases, especially concerning
changes over time. Furthermore, the random sampling method used
might have led to some particular MT disciplines being less represented
than others. However, our results should be interpreted as a general
picture of the quality of MT results reporting over a considerable period
of time instead of a particular discipline-based analysis.
Another potential limitation relates to the tool used for data
extraction. As a non-validated tool, some inconsistencies could have
occurred during the data extraction. Notwithstanding, several actions
were implemented to reduce this possibility. First, the data extraction
form was designed through agreement between all the research team
that includes experts both in the field of research methodology and in
MT. Second, we piloted the form on a sample of 5 RCTs, reaching a high
agreement between the reviewers. In any case, the aim of the study was
not to develop an instrument to evaluate the reporting of results but
rather to draw attention to the relevance of complete and sound
reporting. Finally, the subanalysis made to explore potential differences
over time should be considered cautiously. This assessment was based
on the reporting of seven items deemed to be essential by the research
team. Although the majority of these items were extracted from
reporting guidelines, some of them were selected ad-hoc according to the
authors judgement.

Loss to follow-up and missing data
Complete assessment of all participants in an RCT is crucial for a
sound interpretation of results. However, a number of participants will
be lost to follow up or not analysed for some reason at the end of the
study, potentially leading to attrition bias. Furthermore, data that are
missing can affect the power of the study [64]. In 83.3% of the articles in
our sample, enough information was reported to assess whether a loss to
follow-up occurred. The number of randomly allocated participants and
information on missing data, dropouts, and losses to follow-up are
generally well reported in MT trials [2] and our results show again a
positive trend in most recent RCTs. However, on further analysing this
information, we found that the reasons for loss to follow-up were not
reported in 23% of the cases and the imputation criteria of missing data
in the analysis were not described in 22% of the cases. Assessment of
clinical outcomes and treatment efficacy depends on reliable follow-up
information [65]. As recommended in the CONSORT guidelines and
extensions, authors should include a patient flow diagram with the
number of patients lost to follow-up, the reasons for loss to follow-up,
and the number of patients analysed [66,67]. In this scenario, the au
thors should clearly state the method for handling missing data and the
statistical model used to analyse the trial. The review published by
Armijo-Olivo et al. offers a very useful guide on how to deal with missing
data in clinical research [64].

Conclusions
Our findings suggest that the reporting of results in studies of MT is
generally incomplete, limiting comprehensive interpretation. The main
deficiencies are related to the identification of the primary outcome, the
reporting of sample size calculation, effect estimates and precision, and
missing data. Our results also show that the graphic presentation of
results often lacks completeness and visual clarity. Improvements in the
reporting of results are necessary to generate advances in the practice
and research of MT interventions.
Author contributions
RNC, GA, JPB and GU were all involved in the conception and design
of the study. RNC, RC, JC and GA were responsible for recruitment and
data collection. RNC, GA, JPB, RC, JC, XB and GU contributed to the
writing and revision of the manuscript and approved the final version of
5
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Appendix 1. Data extraction form
Is the study hypothesis specified?
Yes, explicitly
No, but it is implicit
Not specified (cannot be determined)
If the hypothesis can be determined, it is:
Superiority
Non-inferiority
Is a primary variable described?
Yes (explicitly specified)
No (but it can be identified from the sample size calculation)
No
Variable type (n ¼ 100)
Continuous
Dichotomous
Ordinal category
Follow-up (n ¼ 100)
Short term (≤ 3 months)
Long term (> 3 months)
Statistical analysis (n ¼ 100)
ANOVA
Mixed repeated measures model
Mean difference
T test
Chi-Square
Risk Ratio, Odds Ratio or Hazard Ratio
ANCOVA
Mann–Whitney U test
Regression models
Other
Was the result for the main variable presented graphically?
Yes
No
Was a sample size calculation performed?
Yes
No
What information is given to evaluate how this calculation was made?
Alpha value
Beta value
Minimal change to be achieved with the intervention
Standard deviation in continuous variables
Expected rate or mean in the control group
Delta margin (for non-inferiority studies)
Is there sufficient information to determine whether there was a loss of subjects during the study?
Yes
No
In the event that some subjects were lost to follow-up, did they appear quantified (n◦ ) in the article?
Yes
No
Not applicable (no losses)
If some subjects were lost to follow-up, were reasons described?
Yes
No
Not applicable (no losses)
If some subjects were lost to follow up, were the criteria for imputation of these missing data described?
Yes, analysis by protocol
Yes, other reasons
No
Not applicable (no losses)
Is the measure of the intra-group effect reported?
Measure of effect is reported
Only data from each evaluation is reported
(continued on next page)
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(continued )
Is a Comparative Effect Measurement reported?
No effect or precision measure (p-value)
No measure of effect, but p-value
Effect measure without p-value
Measure of effect and p-value
According to the authors, were the results favourable? (significant difference)
Yes
No
Regarding the results, is a value of clinical relevance specified?
Yes, explicitly
Yes, a magnitude of change is mentioned in the sample calculation
No
Based on the previous question: was the result clinically relevant?
Yes
No
A threshold of clinical relevance is not specified
Regarding completeness of graphics. Are the following characteristics met? (Yes or no)
Number of subjects is discernible for each graph element
Title (explicitly detailed) x axis, y axis titles (explicitly detailed)
x axis, y axis labels (i.e., for tick marks or categories, label and units clear)
Variance meaning defined (e.g., standard error or 95% CI)
Self-explanatory (all defined data elements, including legend)
Regarding the visual clarity of graphics, are the following characteristics absent (Yes or no)
Numerical distortion (scale problems or improperly scaled axes or improperly ranged axes)
Chart junk (cross-hatching patterns or dark/thick/unnecessary gird lines or text labels in nonhorizontal orientation)
Readability issues (error bars too cluttered or superimposition of data elements or display too small to see symbols or numeric/
textual redundancy)
Others (improperly connected points, labels too small to read or unclear to which graph item label refers).
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