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Study Design: Systematic review and meta-analysis. Objectives: To conduct a systematic review and meta-
analysis of randomized clinical trials (RCTs) in the orthopaedic manual therapy (OMT) literature from January 2010 
to June 2014 in order to determine if the CONSORT checklist and Cochrane Risk of Bias (RoB) assessment 
tools: (1) are reliable; (2) have improved the reporting and decreased the risk of bias in RCTs in the OMT literature; 
(3) differ based on journal impact factor (JIF); and (4) scores are associated with each other. Background: The 
CONSORT statement is used to improve the accuracy of reporting within RCTs. The Cochrane RoB tool was 
designed to assess the risk of bias within RCTs. To date, no evaluation of the quality of reporting and risk of bias 
in OMT RCTs has been published. Methods: Relevant RCTs were identified by a literature review from January 
2010 to June 2014. The identified RCTs were assessed by two individual reviewers utilizing the 2010 CONSORT 
checklist and the RoB tool. Agreement and a mean composite total score for each tool were attained in order 
to determine if the CONSORT and RoB tools were reliable and varied by year and impact factor. Results: A total 
of 72 RCTs in the OMT literature were identified. A number of categories within the CONSORT and RoB tools 
demonstrated prevalence-adjusted bias-adjusted kappa (PABAK) scores of less than 0.20 and from 0.20 to 0.40. 
The total CONSORT and RoB scores were correlated to each other (r = 0.73; 95% CI 0.60 to 0.82; p < 0.0001). 
There were no statistically significant differences in CONSORT or RoB scores by year. There was a statistically 
significant correlation between both CONSORT scores and JIF (r = 0.64, 95% CI 0.47 to 0.76; p < 0.0001), and 
between RoB scores and JIF (r = 0.42, 95% confidence interval 0.21–0.60; p < 0.001). There was not a statistically 
significant correlation between JIF and year of publication. Conclusion: Our findings suggest that the CONSORT 
and RoB have a number of items that are unclear and unreliable, and that the quality of reporting in OMT trials 
has not improved in recent years. Improvements in reporting are necessary to allow advances in OMT practice.

Level of Evidence: 1A
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Introduction
The CONSORT statement was born out of the recogni-
tion of inconsistencies of reporting in randomized con-
trolled trials (RCTs). The CONSORT statement first made 
an appearance in the Journal of the American Medical 
Association in 19961 and the guidelines have been updated 
in 20012 and in 20103. The purpose of the CONSORT 
statement was to facilitate complete and accurate report-
ing within RCTs in order to allow for critical appraisal 
and interpretation of findings.4 These recommendations 
involve a checklist, a flow diagram and descriptive text.4

The Cochrane Risk of Bias (RoB) tool was designed 
to assess the risk of bias with seven items covering six 
domains within RCTs.5 These domains include: generation 

of the allocation sequence, concealment of the allocation 
sequence, blinding, incomplete outcome data, selective 
outcome reporting and other biases.5 Unlike other assess-
ment tools, each domain is assessed by a narrative expla-
nation that is provided in order to asses each domain.5 
One of the purported features of the RoB tool is that it 
allows the RoB judgments to be displayed graphically 
across a number of studies that are included within a sys-
tematic review.5 Armijo-Olivo et al.6 found that the RoB 
tool demonstrated poor reliability when used to evaluate 
individual trials as well as meta-analyses. These findings 
were consistent with the low agreement that was found 
by Hartling and colleagues7 when using the RoB tool to 
evaluate systematic reviews.

A Cochrane review of the utilization of the CONSORT 
statement in reporting RCTs published in medical journals 
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was completed in 2012.4 This review found that the com-
pleteness of reporting of RCTs in the medical literature 
was still lacking in spite of the CONSORT statement being 
endorsed by the reviewed journals.4 To date, no evalua-
tion of the quality of orthopaedic manual therapy (OMT) 
RCTs has been published in journals requiring the use of 
CONSORT statement for RCTs.

The purposes of this study were to determine if: (1) 
the CONSORT checklist is reliable; (2) the RoB assess-
ment tool is reliable; (3) the CONSORT checklist and 
RoB assessment tool have improved the reporting and 
risk of bias in RCTs in the OMT literature from January 
2010 to June 2014; (4) the CONSORT checklist and RoB 
assessment tool scores are different based on rehabilita-
tion-related journal impact factor; and (5) the CONSORT 
checklist score is associated with the RoB assessment tool 
score. In addition, an item by item analysis was used to 
allow recommendations on individual items within each of 
these tools. These questions were assessed by conducting 
a systematic review of RCTs in OMT from January 2010 
to June 2014, and then grading each of the selected papers 
for their inclusion of the individual CONSORT checklist 
and RoB tool items.

Methods
Our methodology is consistent with the Preferred 
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines statement (Figure 1).8 
Relevant RCTs were identified by a literature review utiliz-
ing PubMed, CINHAL and Google Scholar from January 
2010 to June 2014. The years of the search were selected 
based on the latest revision CONSORT statement and the 
endorsement of its use by journals that publish OMT trials. 
The search was narrowed by utilizing the search terms, 
“manual therapy” and “randomized”, to identify key terms 
within the title consistent with the 2010 CONSORT check-
lists. The abstracts were then screened to ensure that the 
study was a RCT. A professional librarian was consulted 
in order to ensure impartiality and accuracy of the search.

The definition of each individual CONSORT check-
list item was clarified between reviewers to allow for 
accurate reporting. The individual checklist items were 
determined to be present, absent or unclear based on the 
information reported. All RCT’s were identified based 
on the title and abstract of the manuscripts in accordance 
with the above described search strategy. The identified 
RCTs were assessed by two individual reviewers (SR and 
BS) without knowledge of each other’s work. Individual 
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Figure 1 Preferred reporting items for systematic reviews and meta-analyses (PRISMA) flow diagramstudies included in 
quantitative synthesis (meta-analysis; n = 72).
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Table 1 Scoring and consensus method for the CONSORT checklist and Cochrane risk of bias (RoB) tool

Item number CONSORT checklist requirements

1a Yes/no determination. The title of the RCTs was assessed by identifying if the term “randomized trial” is identified in the 
title

1b Was the summary broken down into sections? Yes/No. The abstract was assessed by ensuring that it contained all 
4 components as identified by the CONSORT statement, which included: “Trial Design”, “Methods”, “Results”, and 
“Conclusions”

2a Discussion, did background adequately explain the need for/purpose of the study? Yes/No. The background and  
objectives of the introduction were scored by ensuring the “scientific background and explanation of rationale”

2b After discussion, could we identify the specific research questions? Yes/No. “Specific objectives or hypotheses” were 
identified

3a If the study was a simple 2 group design, then designation of “randomized controlled trial” was deemed adequate. 
Other designs require more detail to meet the standard. The trial design was scored based on the “Description of trial 
design (such as parallel, factorial) including allocation ratio”

3b Simple yes/no determination; information present or not. “Important changes to methods after trial commencement 
(such as eligibility criteria), with reasons”

4a The study was deemed to meet this standard if the inclusion/exclusion criteria were included in a detailed fashion. The 
identification of the participants was scored by identifying “Eligibility criteria for participants”

4b Could we determine the geographic location and study setting from the text? Yes/No. The identification of the  
participants was scored by identifying settings and locations where the data were collected

5 If the study was pragmatic in nature, then “yes” was determined for this study. For other trials, a yes was given if there 
was enough detail to allow a similarly trained researcher to reproduce the trial. The interventions were scored by using 
the definition, “The interventions for each group with sufficient details to allow replication, including how and when they 
were actually administered”

6a Were the reported outcomes and their collection times listed in the methods section? The outcomes were scored using 
“Completely defined pre-specified primary and secondary outcome measures, including how and when they were 
assessed”

6b Simple yes/no determination; information present or not. The outcomes were scored using “Any changes to trial  
outcomes after the trial commenced, with reasons”

7a Simple yes/no determination; information present or not. Was the sample size calculation performed using an accepted 
method? Sample size was evaluated by identifying “How sample size was determined”

7b Simple yes/no determination; information present or not. “When applicable, explanation of any interim analyses and 
stopping guidelines”

8a Discussion regarding the specific method of randomization was required. Randomization was graded by identifying 
“Method used to generate the random allocation sequence”

8b If 2 groups only, then “subjects randomized by …” was acceptable. More complex studies required appropriate details 
regarding sampling methodology. Randomization was graded by identifying “Type of randomisation; details of any 
restriction (such as blocking and block size)”

9 Specific details of sequence allocation were required. Allocation concealment was identified through “Mechanism used 
to implement the random allocation sequence (such as sequentially numbered containers), describing any steps taken 
to conceal the sequence until interventions were assigned”

10 Specific details regarding the study personnel generating sequence and enrolling subjects was required. Implementation 
of randomization was assessed by “Who generated the random allocation sequence, who enrolled participants, and 
who assigned participants to interventions”

11a Specific details regarding who was blinded, and their specific role in the study, were required. Blinding “If done, who 
was blinded after assignment to interventions (for example, participants, care providers, those assessing outcomes) and 
how”

11b For comparative trials with multiple actual interventions, the details of the interventions adequate to reproduce them 
were considered adequate. For placebo trials, the description of the similarity of the placebo to treatment was required. 
“If relevant, description of the similarity of interventions”

12a Simple yes/no determination; information present or not. Statistical methods used were graded by “Statistical methods 
used to compare groups for primary and secondary outcomes”

12b If a study was registered, did they perform the predetermined measures, and did they identify any additional analysis 
performed? If not registered, then the trial scored “no” as there is no way to determine exploratory analysis. “Methods 
for additional analyses, such as subgroup analyses and adjusted analyses”

13a Was the “n” per group detailed in results or participant flow diagram, or could the “n”; per group be gleaned by reading 
the text? If not, then No. Results were assessed by identifying “For each group, the numbers of participants who were 
randomly assigned, received intended treatment, and were analysed for the primary outcome”

13b If both “n” per group and details of reasons for loss were included, then yes. If did not meet both criteria, then No.  
“For each group, losses and exclusions after randomisation, together with reasons”

14a Simple yes/no determination; information present or not. Recruitment “Dates defining the periods of recruitment and 
follow-up”

14b If either detailed explanation of interim stopping guidelines or the study met full a priori sample size, then yes. If the 
study did not meet sample calculations, and no explanation given, then No. “Why the trial ended or was stopped”

15 Simple yes/no determination; information present or not. Baseline data were assessed for “A table showing baseline 
demographic and clinical characteristics for each group”

16 Simple yes/no determination; information present or not. “For each group, number of participants (denominator)  
included in each analysis and whether the analysis was by original assigned groups”

17a* If sample reported either Cohen’s d or 95% CI for outcomes, then yes. All others, No. “For each primary and secondary 
outcome, results for each group, and the estimated effect size and its precision (such as 95% confidence interval)”

17b* Yes was given for those studies reporting absolute and relative values, or not using binary outcome measures. No was 
given to studies using binary outcomes but not reporting relative values. “For each primary and secondary outcome, 
results for each group, and the estimated effect size and its precision (such as 95% confidence interval)”
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or present. These scores were then assessed and collapsed 
as described for the CONSORT scoring. Seven individual 
items were assessed as outlined above with a minimal 
possible score of 0 and a total maximal score of 7.

Once the scores on the CONSORT and RoB were deter-
mined, a composite mean total score was calculated by 
year from January 2010 to June 2014 in order to determine 
if the scores had improved as a result of the progressive 
endorsement of the use of the CONSORT statement by 
journals publishing RCTs in OMT and to determine if the 
risk of bias had also improved. In addition, journals were 
assessed by impact factor as defined by Thomson Reuters 
in order to determine if the quality of reporting and risk of 
bias varied based on this variable.

Data management inferential statistical analyses and 
graphing were performed with Microsoft Excel 2010, 
IBM SPSS Statistics for Windows, Version 22.0 (IBM 
Corp., Armonk, NY), MedCalc version 15.8 (Medcalc 
Software,Ostend, Belguim), GraphPad InStat version 3.06 
for Windows (GraphPad Software, San Diego California), 
SigmaPlot version 12.5 (Systat Software, Inc., San Jose 
California), and the online Kappa calculator at graphpad.
com/quickcals/kappa1/.

Results
Literature review
A professional librarian was consulted to perform a com-
plete and unbiased search of the literature regarding ran-
domized trials in manual therapy from January 2010 to 
June 2014. The librarian conducted a search using the 
following databases: Pubmed, CINHAL complete and 
Google scholar. The Pubmed MeSH term, “musculoskel-
etal manipulations”, was utilized since this is the medical 

items were scored as absent, unclear if present or pres-
ent. This work was then sent to a third reviewer to assess 
agreement. Agreement was determined by original scoring 
(absent, unclear if present or present), as well as by col-
lapsing the scoring of absent and unclear into one varia-
ble, absent. Final agreement was determined through the 
grading of absent or present. Following review by the third 
reviewer, the two initial reviewers were made aware of the 
discrepancies and subsequently reviewed and discussed 
each point of disagreement in an effort to reach consen-
sus regarding the quality of each article (Table 1). Once 
agreement was determined, the two individual reviewers 
again provided the results of the individual reviews to the 
third reviewer. All reviewers had greater than 11 years of 
clinical experience, hold advanced certifications in ortho-
paedics and manual therapy and have attained terminal 
doctoral degrees.

The RCTs were scored using the 2010 CONSORT 
checklist. Thirty-seven individual items were assessed 
as outlined by the CONSORT checklist with a minimal 
possible score of 0 and a total maximal score if all items 
were included of 37. The reporting of the individual items 
is assessed as described in Table 1.

Risk of Bias was assessed utilizing the seven-item, 
six-domain RoB tool described by the Cochrane 
Collaboration.9 The seven items included in the six 
domains are: sequence generation, allocation concealment, 
blinding of participants and personnel, blinding of out-
come assessors, incomplete outcome data, selective out-
come reporting and other biases. In addition, the clarifying 
guidelines reported by Armijo-Olivo et al.6 were incor-
porated. Consistent with the grading of the CONSORT 
individual items were scored as absent, unclear if present 

*If present, the effect size was recorded. If absent, an attempt was made to calculate the effect size based on the data presented in the 
manuscript. If the effect size was not reported and could not be calculated it was left blank.

Item number CONSORT checklist requirements

18 If trial is registered, were outcomes the same as those in protocol? No was given to studies either (a) not registered, 
(b) including additional analysis, and (c) registered retrospectively. “Results of any other analyses performed, including 
subgroup analyses and adjusted analyses, distinguishing pre-specified from exploratory”

19 Simple yes/no determination; information present or not. “All important harms or unintended effects in each group”
20 Discussion of limitations, where yes was deemed to be relevant and applicable, while no represented either not present 

or not adequately addressed. “Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, multi-
plicity of analyses”

21 Yes was given if reporting was appropriate to findings, no for studies not deemed appropriate to findings. “Generalizabil-
ity (external validity, applicability) of the trial findings”

22 Yes was given if reporting was appropriate to findings, no for studies not deemed appropriate to findings. “Interpretation 
consistent with results, balancing benefits and harms, and considering other relevant evidence”

23 Simple yes/no determination; information present or not. “Registration number and name of trial registry”
24 Yes = authors able to find trial registration; no = unable to locate trial registration. “Where the full trial protocol can be 

accessed, if available”
25 Simple yes/no determination; information present or not. “Sources of funding and other support (such as supply of 

drugs), role of funders”
Cochrane risk of bias (RoB) tool requirement

1 Was the sequence generation adequately reported, and could it be determined as meeting the low risk criteria?
2 Could the allocation method be determined? If so, was it low risk?
3 Could it be determined who was blinded? If blinded outcomes assessor reported, then trial given a “yes”
4 Did the authors report their handling of missing data, and if so, was the method appropriate?
5 Did the study report the pre-registered outcomes? A no was given if the study (a) reported extra outcomes beyond 

protocol, (b) was not registered, or (c) was registered retrospectively 
6 If any points 1–5 had received a “no”, then category 6 was determined to be “no”. Additionally, if any sources of bias 

were noted in reporting, then “no” as well
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CONSORT categories (median = 79%, range = 18–97%), 
and 66 ± 16% for all RoB categories (median = 69%, 
range = 36–85%). Mean Kappa inter-rater reliability scores 
for CONSORT categories was 0.33 ± 0.27 (median = 0.24, 
range = -0.04 to 0.89), which can be considered to be a 
collective “fair” degree of reliability.13 For RoB categories, 
mean Kappa inter-rater reliability scores were 0.30 ± 0.22 
(median = 0.30, range = 0.04–0.66), which likewise is a 
“fair” degree of reliability.13

There were many instances of low kappa scores sec-
ondary to the manner by which agreements between the 
two raters accumulated, with a disproportionate number of 
“Present”, “Unclear if Present” or “Absent” designations 
for selected items; in other words, there was prevalence 
and/or bias for many categories.12 For this reason, a prev-
alence-adjusted bias-adjusted kappa (PABAK) assess-
ment in the reliability analysis was performed.10 PABAK 
scores for the CONSORT categories averaged 0.58 ± 0.34 
(median = 0.69, range = -0.23 to 0.96), which can be con-
sidered to be a “moderate” to “substantial” levels of relia-
bility.13 PABAK scores for the six RoB categories averaged 
0.49 ± 0.24 (median = 0.53, range = 0.04–0.77), which can 
be considered to be “moderate” level of reliability.

Stage 2 analysis: inter-rater agreement and 
reliability of independent ratings with two 
designations (present, absent)
The ratings assessment involved equating the “Unclear if 
Present” designation with the “Absent” designation. As 
such, there were two rater designations in this analysis: 
“Present” and “Absent”, which allowed tallying category 
scores for the CONSORT and RoB guidelines (1 point for 
each category if deemed present in a research report) to 
yield CONSORT and RoB scores for each research report. 
Rater 1 CONSORT and RoB scores averaged 19.2 ± 6.0 
(out of maximum of 37) and 2.99 ± 1.72 (out of maxi-
mum of 6), respectively, whereas Rater 2 scores averaged 
26.6 ± 5.8 and 1.78 ± 1.26, respectively.

Agreement and reliability findings for the “Present” and 
“Absent” designations are summarized in Tables 2 and 3. 
Per cent agreement for raters on CONSORT categories 
was 78 ± 18% (median = 82%, range = 33–97%), with 
Kappa scores of 0.40 ± 0.29 (median = 0.32, range = -0.03 
to 0.94) and PABAK scores of 0.56 ± 0.36 (median = 0.64, 
range = -0.33 to 0.94). For RoB categories, per cent 
agreement for raters was 73 ± 15% (median = 75%, 
range = 46–86%), with Kappa scores of 0.30 ± 0.25 
(median = 0.28, range = -0.03 to 0.68) and PABAK scores 
of 0.46 ± 0.31 (median = 0.50, range = -0.08 to 0.72).

A number of categories within the CONSORT and RoB 
tools demonstrated PABAK scores indicative of slight (less 
than 0.20) to fair (0.2–0.40) degrees of reliability.11 For 
CONSORT, the corresponding categories were 3a, 5, 8b, 
10, 11a, 11b, 12b, 14b, 17a, 18 and 21; the RoB categories 
were “Allocation Concealment”, “Blinding of Participants 
and Personnel” and “Incomplete Outcome Data.”

subject heading which contains the term “manual ther-
apy”. The search was performed with the following fil-
ters: “randomized”, “clinical trial”, language: English, full 
text, human subjects, NOT “soft tissue” and NOT “applied 
kinesiology”. The date of the search was 06/23/2014: This 
search resulted in 243 articles. After titles’ screening, it 
was determined that 104 articles were possibly appro-
priate for this review. The CINHAL search of “manual 
therapy” with the filters, “randomized”, English language, 
human subject, peer reviewed, full text, NOT “myofas-
cial release” and NOT “massage” resulted in 54 articles; 
after screening for duplication and appropriateness for this 
study, three additional articles were added to the review. 
An identical search of Google Scholar resulted in 47 total 
articles, after screening for duplication and appropriate-
ness for this study, two additional articles were included 
in the review. The three search engines resulted in a total 
of 344 potential articles. Following screening by title, 109 
articles were selected to screen by their abstract. After 
screening the abstracts, a total of 98 articles were included 
for review of the full text. Additionally, a hand review was 
undertaken to ensure that the scope was as comprehen-
sive as possible. Using the ULRICH subject database, a 
search of “manual therapy” and “randomized trial” was 
performed. This yielded a possible total of 425 potential 
journals, limited to 37 titles following removal of dupli-
cate titles, journals not available in English and those not 
appropriate to the topic. A hand search of the journals that 
were not duplicated in our previous searches yielded a 
total of 9 additional articles since 2010, 5 of which were 
retained after screening of the abstracts for a total of 103 
possible titles. A total of 30 articles were excluded during 
the review of full text as they did not meet the inclusion 
criteria (Figure 1), with the subsequent review covering a 
total of 72 articles. (Appendix 1)

Stage 1 analysis: inter-rater agreement and 
reliability of independent ratings with three 
designations (“Present”,” Unclear if Present” 
or “Absent”)
The analysis of the 72 published research reports involved 
the two independent raters assigning a designation of 
either “Present”, “Unclear if Present” or “Absent” to each 
of the 37 CONSORT categories and the 6 RoB categories 
for each report. For CONSORT guideline categories, 62% 
of the designations by the two raters were “Present”, 23% 
were “Unclear if Present” and 15% were “Absent.” For 
RoB, the designations were 40, 54 and 6%, respectively. 
The distribution of CONSORT designations for Rater 1 
was 52% as “Present”, 31% as “Unclear if Present” and 
17% as “Absent”, whereas the corresponding distribution 
for Rater 2 was 71, 15 and 13%. For RoB, the Rater 1 dis-
tributions were 50, 49 and 2% for these categories, and dis-
tributions for Rater 2 were 29, 61 and 10%, respectively.

Rater agreement on the “Present”, “Unclear if Present” 
or “Absent” designations was 72 ± 23% (mean ± S.D.) for all 
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category): 6b, 7b, 12b, 17b and 18. For RoB, the “Selective 
Outcome Reporting” and “Other Potential Threats to 
Validity” categories were notable for low scores, averag-
ing 0.07 and 0.00, respectively.

Correlations of CONSORT and RoB scores
The scores for the CONSORT and RoB categories were 
summed to yield a CONSORT score and RoB score 
for each of the 72 research articles. These scores were 
correlated to each other in a statistically significant 
manner: r = 0.73; 95% confidence interval 0.60–0.82; 
p < 0.0001.

CONSORT and RoB scores for research reports 
published from 2010 to 2014
The research reports that were evaluated in this study were 
published between January 2010 and June 2014, inclusive. 
The research reports’ CONSORT and RoB scores were 
analysed for changes over this five-year time period; see 
Figures 2 and 3. An ANOVA revealed no statistically sig-
nificant differences in CONSORT scores with respect to 
year of publication: F (4,67) = 1.11; p = 0.36; since this 

Stage 3 analysis: unified rater ratings with two 
designations (present and absent)
The next step in the inter-rater analysis involved the 
raters conferring with each other about their independ-
ent Stage 2 (“Present” and “Absent”) designations and 
seeking to find agreement for all items. When agreement 
was not attained, a third rater served as the deciding vote, 
yielding a singular set of designations for CONSORT 
and RoB categories for the 72 research reports. The sta-
tistical analysis described below pertains to this Stage 
3 data-set.

Summary of unified CONSORT and RoB scores
The unification of the two rater scores into a singular set 
of “Present” and “Absent” designations yielded a mean 
CONSORT score of 24.6 ± 6.2 out of a maximum of 37 
(median = 26.0, range = 6–35). RoB scores (maximum 
of 6) averaged 2.69 ± 1.32 (median = 3.00, range 0–5). 
Averages for CONSORT categories ranged from 0.03 
(mostly “Absent”) to 1.00 (all “Present”), with the fol-
lowing categories notable for averages less than 0.2 (i.e. 
80% of research articles rated as being “Absent” for the 

Table 2 Rater assessment of research reports based on the CONSORT guidelines.

Item number

CONSORT inter-rater agreement and reliability CONSORT compliance
% Agreement 

(present or 
absent) Kappa (95% CI)

Prevalence 
index Bias index

PABAK (95% 
CI)

% Present 
rater 1

% Present 
rater 2

1a 96 0.82 (0.62, 1.00) 0.74 0.01 0.92 (0.82, 1.00) 86 88
1b 93 0.81 (0.66, 0.97) 0.51 0.07 0.86 (0.74, 0.98) 72 79
2a 96 Undefined 0.96 0.04 0.92 (0.82, 1.00) 96 100
2b 85 0.13 (−0.10, 0.37) 0.82 0.15 0.69 (0.53, 0.86) 83 99
3a 36 Undefined 0.36 0.64 −0.28 (−0.50, 

−0.06)
36 100

3b 89 0.16 (−0.16, 0.49) 0.86 0.08 0.78 (0.63, 0.92) 3 11
4a 97 Undefined 0.97 0.03 0.94 (0.87, 1.00) 97 100
4b 81 0.49 (0.26, 0.71) 0.50 0.08 0.61 (0.43, 0.79) 71 79
5 63 0.23 (0.09, 0.38) 0.40 0.38 0.25 (0.03, 0.47) 51 89
6a 89 0.18 (−0.13, 0.49) 0.86 0.11 0.78 (0.63, 0.92) 88 99
6b 94 −0.02 (−0.05, 0.01) 0.94 0.03 0.89 (0.78, 1.00) 1 4
7a 88 0.74 (0.58, 0.90) 0.24 0.10 0.75 (0.60, 0.90) 57 67
7b 92 0.53 (0.22, 0.85) 0.81 0.08 0.83 (0.71, 0.96) 6 14
8a 82 0.55 (0.34, 0.76) 0.46 0.10 0.64 (0.46, 0.82) 68 78
8b 49 0.14 (0.02, 0.26) 0.21 0.49 −0.03 (−0.26, 

0.20)
36 85

9 76 0.51 (0.32, 0.70) 0.26 0.18 0.53 (0.33, 0.72) 54 72
10 67 0.38 (0.22, 0.55) 0.11 0.31 0.33 (0.12, 0.55) 29 60
11a 69 0.32 (0.11, 0.53) 0.36 0.17 0.39 (0.18, 0.60) 60 76
11b 67 0.23 (0.00, 0.05) 0.11 0.31 0.33 (−0.79, 

−0.43)
11 92

12a 94 Undefined 0.94 0.06 0.89 (0.78, 1.00) 94 100
12b 43 0.1 (−0.02, 0.22) 0.04 0.51 −0.14 (−0.37, 

0.09)
22 74

13a 89 0.27 (−0.09, 0.64) 0.83 0.03 0.78 (0.63, 0.92) 90 93
13b 82 0.52 (0.31, 0.74) 0.51 0.15 0.64 (0.46, 0.82) 68 83
14a 92 0.83 (0.70, 0.96) 0.11 0.06 0.83 (0.71, 0.96) 53 58
14b 44 0.07 (−0.04, 0.19) 0.22 0.50 −0.11 (−0.34, 

0.12)
14 64

15 90 0.64 (0.40, 0.88) 0.68 0.07 0.81 (0.67, 0.94) 81 88
16 79 0.19 (−0.07, 0.44) 0.71 0.13 0.58 (0.40, 0.77) 79 92
17a 61 0.3 (0.13, 0.46) 0.06 0.33 0.22 (0.00, 0.45) 31 64
17b 81 −0.03 (−0.08, 0.02) 0.81 0.17 0.61 (0.43, 0.79) 1 18
18 33 0.03 (−0.05, 0.10) 0.19 0.64 −0.33 (−0.55, 

−0.12)
8 72

19 93 0.86 (0.74, 0.98) 0.10 0.04 0.86 (0.74, 0.98) 53 57
20 89 0.55 (0.28, 0.81) 0.72 0.11 0.78 (0.63, 0.92) 81 92
21 68 0.18 (0.02, 0.34) 0.57 0.32 0.36 (0.15, 0.58) 63 94
22 76 0.29 (0.08, 0.50) 0.63 0.24 0.53 (0.33, 0.72) 69 93
23 97 0.94 (0.86, 1.00) 0.25 0.03 0.94 (0.87, 1.00) 39 36
24 78 0.42 (0.20, 0.65) 0.50 0.14 0.56 (0.36, 0.75) 18 32
25 93 0.86 (0.74, 0.98) 0.04 0.04 0.86 (0.74, 0.98) 50 54
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interval 0.47–0.76; p < 0.0001), and between RoB scores 
and JIF (r = 0.42, 95% confidence interval 0.21–0.60; 
p < 0.001). (Note: There was not a statistically signif-
icant correlation between JIF and Year of Publication 
[r = 0.12, p = 0.30; JIF outlier excluded], so JIF was not 
a confound in the one-factor ANOVAs discussed above 
that used CONSORT and RoB as dependent variables and 
Year of Publication as the independent variable; in other 
words, there was no need to perform ANCOVAs with JIF 
as a co-variate.)

Discussion
The importance of accuracy in reporting and minimizing 
bias in research publications is related to the ability to 
report the research with sufficient detail to allow research-
ers to learn from the mistakes of their colleagues and to 
replicate positive findings. This basic premise of the sci-
entific method has been recognized for hundreds of years 
in the basic sciences,12 yet has not been fully embraced in 
the medical and health sciences literature until relatively 
recently.4,13–22

This is the first study to assess the quality of reporting 
and bias of published RCTs in the OMT peer-reviewed 
literature. The suboptimal levels of reporting and risk of 
bias found in OMT RCTs in this study have also been 
observed in RCTs published in medical journals across 
many disciplines.5,7,13–22 These findings suggest that the 
current use of the CONSORT and RoB is less than optimal.

Beyond the quality of reporting and risk of bias, our 
results showed that items 3a (trial design), 5 (details about 
intervention allowing study replication), 8b (type of rand-
omization), 10 (random allocation sequence generation), 
11a and 11b (blinding information), 12b (methods of addi-
tional analyses), 14b (reason why the trial was stopped), 
17a (effect size reporting of outcomes), 18 (subgroup anal-
yses reporting) and 21 (external validity of trial findings) 
on the CONSORT statement displayed poor reliability 

data-set did not pass the normality test, a non-paramet-
ric Kruskal–Wallis ANOVA was run: H = 4.46; p = 0.35. 
Likewise, RoB scores showed no differences across years: 
F (4,67) = 0.83; p = 0.51; since this data-set did not pass 
the normality test, a Kruskal–Wallis ANOVA was run: 
H = 2.43; p = 0.66.

Correlation of CONSORT and RoB scores with 
journal impact factor scores
Journal Impact Factor (JIF) values for the 72 research 
reports averaged 2.04 ± 2.04 (median = 1.90). There was 
one outlier in JIF scores in the data-set of 72 research 
article with a JIF of 16.1; this outlier datum value was not 
included in the correlation analysis of JIF with CONSORT 
and RoB scores. For the remaining 71 articles, there 
was a statistically significant correlation between both 
CONSORT scores and JIF (r = 0.64, 95% confidence 

Table 3 Rater assessment of research reports based on the risk of bias guidelines.

Risk of bias 
item

Risk of bias inter-rater agreement and reliability Risk of bias compliance

% Agreement 
(present or 

absent)
Kappa (95% 

CI)
Prevalence 

index Bias index
PABAK (95% 

CI)
% Present 

rater 1
% Present 

rater 2

Sequence 
generation

86 0.68 (0.51, 
0.86)

0.36 0.08 0.72 (0.56, 
0.88)

72 64

Allocation 
concealment

69 0.44 (0.28, 
0.60)

0.03 0.31 0.39 (0.18, 
0.60)

67 36

Blinding of 
participants, 
personnel 
and outcome 
assessors

46 0.16 (0.06, 
0.26)

0.04 0.54 −0.08 (−0.31, 
0.15)

75 21

incomplete 
outcome data

69 0.39 (0.18, 
0.60)

0.03 0.00 0.39 (0.18, 
0.60)

51 51

Selective out-
come reporting

81 0.16 (−0.07, 
0.40)

0.75 0.17 0.61 (0.43, 
0.79)

21 4

Other poten-
tial threats to 
validity

86 −0.03 (−0.07, 
0.02)

0.86 0.11 0.72 (0.56, 
0.88)

13 1

Figure 2 CONSORT scores from Stage 3 of analysis (as 
described in Results section) of the 72 rated research reports, 
summarized by publication year. Mean ± Standard Deviation. 
N  =  number of research reports in given year. There were 
no statistically significant differences in CONSORT scores 
across publication years.
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with 95% confidence intervals may be subject to the pref-
erences and biases of the editor and reviewers during the 
review process making it difficult to compare RCTs in the 
OMT literature.

Limitations
The major limitation of this study is the generalizability 
of our findings. In order to attain a reasonable number 
of research articles to allow a practical literature review 
and statistical analysis, we limited our literature search to 
RCTs focusing on OMT directed at articular structures. 
We therefore cannot generalize our findings to all journals 
and research topics that utilize the CONSORT and RoB.

Conclusions
The accuracy of reporting and minimizing bias in research 
publications is critical to the advancement of OMT prac-
tice. If research articles are not published in sufficient 
detail to allow for replication and to assess bias, research-
ers will be unable to build upon the established foundation 
of literature. Our findings suggest that the CONSORT and 
RoB have a number of items that are unclear and unre-
liable. Without a strong, reliable foundation of detailed 
reporting in the literature, progress may not be possible. If 
the quality of reporting and risk of bias have not improved 
over time, it may be time to reassess the process. Peer-
reviewed journals claiming to adhere to the CONSORT 
statement should ensure that authors are required to submit 
evidence of the reporting of each CONSORT item within 
their manuscript.
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