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Objective: To conduct a systematic review evaluating the 
reporting of blinding in randomized controlled trials pub-
lished in the field of Physical Medicine and Rehabilitation 
over two time periods.
Data sources: We searched MEDLINE via PubMed for all 
randomized controlled trials published in American Journal 
of Physical Medicine and Rehabilitation, Archives of Physi-
cal Medicine and Rehabilitation, Clinical Rehabilitation, 
Disability and Rehabilitation and (Scandinavian) Journal of 
Rehabilitation Medicine in the years 2000 and 2010.
Study selection: We initially identified 222 articles, and 139 
(62.6%) met our selection criteria.
Data extraction: Two independent investigators collected 
data regarding study characteristics and blinding from each 
article. Consistency of data extraction was evaluated.
Data synthesis: When comparing articles from 2010 and 
2000, the former showed significantly higher rates for re-
porting of blinding, explicitly describing key persons’ blind-
ing status, and discussing the absence of blinding as a study 
limitation. There was a trend for lower reporting among tri-
als with positive outcomes. No improvement was observed in 
other CONSORT-enforced parameters.
Conclusions: Although the reporting of blinding in Physical 
Medicine and Rehabilitation randomized controlled trials 
shows some improvement over the past decade, it still does 
not fulfill current recommendations. Given its critical role in 
determining internal validity, stricter enforcement of CON-
SORT guidelines is needed. 
Key words: blinding; clinical research; physical medicine; reha-
bilitation; randomized controlled trials as topic.
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INTRODUCTION

The term “blinding”, also referred to as “masking”, denotes the 
concealment of information about the assigned interventions or 
the true hypothesis of the study from key persons involved in 
a clinical trial, such as participants, healthcare providers, data 
collectors, outcome assessors and data analysts (1). Given that 
knowledge of a participant’s treatment group can modify key 
persons’ behavior and perceptions, thereby affecting outcomes, 
the main goal of blinding is to limit the possibility of introduc-
ing different sources of bias in a study (2–4). Effect estimates 
tend to be exaggerated when there is a lack of blinding (5–7), 
and this is particularly true when outcome measures involve 
some degree of subjectivity. In fact, a meta-epidemiological 
study by Wood et al. (8) covering 746 randomized controlled 
trials (RCTs) found that open-label trials tend to overestimate 
intervention effects by an average of 7% as compared with 
blind studies. Among those assessing subjective outcomes, 
treatment effects were found to be exaggerated by 25% . 

Clinical trials in Physical Medicine and Rehabilitation 
(PM&R) pose some particular difficulties as compared to 
those conducted in other fields of medicine, since success-
ful blinding is often hard to achieve (9, 10). Finding reliable 
“placebo” alternatives to physical therapy, exercise or certain 
devices may be challenging and sometimes even impossible 
(10, 11). Indeed, trials involving nonpharmacologic interven-
tions report less blinding of healthcare providers, patients 
and outcome assessors as compared to pharmacologic studies 
(12, 13). Consequently, detection bias associated with a lack 
of adequate patient blinding tends to be most prominent for 
nonpharmacologic interventions (7). 

Given the critical role of blinding in determining the likeli-
hood of bias in a study, its characteristics must be thoroughly 
described in order to allow the reader to assess the internal 
validity of a RCT (14). However, despite its importance, report-
ing of blinding is not routinely provided in clinical trials (15, 
16). Moreover, when blinding is reported, this is frequently 
done by using ambiguous terms such as “single-”, “double-” 
or “triple-blind” without further specifying which key persons 
were kept unaware of the assigned intervention (17–20). For 
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instance, in the field of general medicine, the blinding status 
of each of such groups was found to be explicitly reported in 
fewer than 25% of RCTs published in high-impact journals in 
2000 (18). In a review that looked at RCTs assessing surgical 
interventions, only 8.2% were found to adequately report the 
blinding status of participants, 17.1% explained the blinding 
status of outcome assessors and none specified the blinding 
status of healthcare providers (13).

Since physicians and textbooks have been shown to differ 
markedly in their definitions of terms such as “single-” or 
“double -blind” (21), the Consolidated Standards of Reporting 
Trials (CONSORT) Statement recommends abandoning them, 
and advocates for detailed reporting of blinding-related para-
meters. This includes defining who was blinded, the mechanism 
of blinding, and the similarity of characteristics of treatments. 
If any key trial persons are not blinded, authors should explain 
why this occurred (1).

To the best of our knowledge, no previous systematic re-
views have been conducted in order to assess the reporting of 
blinding in PM&R RCTs and its changes over time. Thus, the 
purpose of this review was to examine this parameter among 
5 prominent journals in the field (22), and to correlate it with 
RCT characteristics and results. Specifically, we aimed to de-
termine: a) how frequently blinding is reported in studies, and 
the terms authors use to describe it; b) the factors related with 
a higher reporting of blinding; c) the extent to which authors 
explain which key persons were kept blinded; d) whether blind 
studies follow the recommendations of CONSORT in terms 
of describing the characteristics of blinding; e) if reporting 
rates for blinding differ between CONSORT-endorsing and 
non-endorsing journals; and f) whether there have been any 
changes in these parameters over the past decade. Our metho-
dology follows the guidelines of the PRISMA Statement (23). 

METHODS
Eligibility criteria
We reviewed all RCTs published either online or in print in American 
Journal of Physical Medicine and Rehabilitation, Archives of Physi-
cal Medicine and Rehabilitation, Clinical Rehabilitation, Disability 
and Rehabilitation and Journal of Rehabilitation Medicine (formerly 
Scandinavian Journal of Rehabilitation Medicine) in the years 2000 
and 2010. Currently, all these journals have a 5-year impact factor 
greater than 2.0 according to Thomson-Reuters’ Journal Citation Re-
ports. RCTs were defined as “prospective studies assessing healthcare 
interventions in human participants who were randomly allocated to 
study groups” (19). We therefore excluded non-experimental trials, 
pilot studies, case reports and series, published reports of follow-up 
studies, secondary analyses of other trials, retrospective studies, sys-
tematic reviews and meta-analyses. 

Our original goal was to analyze all RCTs published in the above-
mentioned journals in the years 1990, 2000 and 2010. However, given 
the small number of publications from 1990 that fulfilled our selection 
criteria, inferential statistics were used for comparing the years 2000 
and 2010 only.

Data sources and search strategy
We used the keywords shown in Fig. 1 to search MEDLINE via PubMed. 
We used the Medical Subject Headings (MeSH) terms “clinical trial*” or 
“random*” and other subheadings in order to find all the RCTs published 

in the aforementioned journals in 1990, 2000 and 2010. This search 
strategy was conducted in May 2011 and was modified from that used 
by Abdul Latif et al. (24) in their recent study on sample size calculation.

Study selection 
A total of 222 articles from these 3 time periods were found after the 
initial search. We retrieved full reports of all of them for detailed as-
sessment by two reviewers, who scrutinized their titles, abstracts and 
methods sections in order to identify intervention studies. Articles were 
then selected based on our eligibility criteria. After this process, 139 
were included for inferential statistical analysis, as shown in Fig. 1. 

Data extraction
A preformatted database was used for data extraction. This database 
was generated based on a review of the literature and was previously 
discussed and tested by the researchers. From each article, information 
on variables of interest was independently extracted and entered into 
the database by two of the authors. 

General characteristics of the studies were recorded. Articles were 
first examined to assess whether blinding was either mentioned or used. 
Next, we evaluated whether the authors explicitly reported which key 
persons were kept blinded, as opposed to the use of terms such as “sin-
gle-” or “double-blind”. Additionally, the similarity of characteristics 
of treatments, the steps taken to maintain blinding and a description of 
the timing of unblinding were also analyzed. If the success of blinding 
was tested, we recorded the methods used by the authors. If blinding 
was not used, we assessed if an explanation was provided as to why this 
occurred, and whether lack of blinding was discussed as a study limita-
tion. Table I lists the variables extracted from each article. 

Fig 1. Selection process flow diagram.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Terms used for searching MEDLINE via PubMed  
 
clinical[Title/Abstract] AND trial[Title/Abstract] OR clinical trials[MeSH Terms] OR clinical 
trial[Publication Type] OR random*[Title/Abstract] OR random allocation[MeSH Terms] OR 
therapeutic use[MeSH Subheading] OR "therapy "[Subheading:NoExp] OR "rehabilitation 
"[Subheading] OR "drug therapy "[Subheading] AND "Archives of Physical Medicine and 
Rehabilitation"[Jour] OR "American journal of physical medicine & rehabilitation /Association 
of Academic Physiatrists"[Jour] OR J Rehabil Med[jour] OR Scand J Rehabil Med[jour] OR 
"Clin Rehabil"[Jour] OR "Disabil Rehabil"[Jour] AND Therapy/Narrow[filter] AND 
"year/01/01"[Publication Date]: "year/12/31"[Publication Date]) AND "0"[Publication Date]: 
"3000"[Publication Date] 
 

Records identified through 
database search (n=222) 
 

1990: n=15  
2000: n=59  

  2010: n=148 
 

Articles assessed for  
eligibility (n=222) 
 

1990: n=15  
2000: n=59  

  2010: n=148 
 

Full-text articles excluded (n=70) 
Non-experimental trials, pilot studies, case 
reports and series, published reports of follow-
up studies, secondary analyses of other trials, 
retrospective studies, systematic reviews and 
meta-analyses. 

 

Articles from which data were 
extracted  (n=152) 

  1990: n=13 
2000: n=39 

         2010: n=100

Articles included for 
inferential statistical analysis  
(n=139) 
 
         2000: n=39 
         2010: n=100 
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After examining the “Instructions for authors” section in each jour-
nal’s website, we found that, as of October 2011, Archives of Physical 
Medicine and Rehabilitation, Clinical Rehabilitation and Journal of 
Rehabilitation Medicine request that all RCTs submitted to them follow 
CONSORT guidelines. American Journal of Physical Medicine and 
Rehabilitation and Disability and Rehabilitation do not endorse them.

Agreement between reviewers
Each of the first two authors independently reviewed 50% of the 222 
articles originally retrieved. During this process, 70 articles were not 
considered eligible for the aforementioned reasons, and information was 
extracted from the remaining 152 that met our eligibility criteria, includ-
ing papers from 1990. Then, in order to evaluate the uniformity of data 
collection, the first author randomly examined 25% of the articled articles 
reviewed by the second author, and vice versa. Any discrepancies between 
the two reviewers were resolved through consensus after re-checking the 
original manuscript and, if necessary, consulting the corresponding author. 
For each of the variables analyzed, interobserver agreement was not lower 
than 0.8, as measured by Cohen’s kappa coefficient. 

Statistical analyses
Descriptive statistics were used for reporting characteristics of trials 
from which information was extracted. Given that all the independ-
ent variables analyzed were categorical, two-sided Fisher’s exact 
tests were conducted in order to compare differences between studies 
published in 2000 and 2010, and between trials that reported versus 
those that did not report blinding. For all analyses, two-tailed p-values 
< 0.05 were considered statistically significant. 

Because we were limited by the number of articles published in 
these journals over these two time periods, we conducted a post-hoc 
power analysis and found that a sample of 139 articles (39 from 2000 
and 100 from 2010) has a power of 92.5% to detect a 30.0% differ-
ence in reporting rates at an alpha value of 0.05. Statistical analyses 
were performed using STATA 10 (StataCorp. 2007. Stata Statistical 
Software: Release 10. College Station, TX: StataCorp LP).

RESULTS

Description of study characteristics
We extracted information from a total of 152 full reports of 
RCTs, including 13 articles from 1990, 39 from 2000 and 

100 from 2010. A complete list of all the studies that were 
reviewed is shown in Appendix SI (available from https://doi.
org/10.2340/16501977-1071). Table II describes their general 
characteristics. In these studies, a total of 7,960 participants 
were randomly assigned to different intervention groups. The 
median sample size was 37.5 participants per trial. Notably, 
the number of RCTs published in the 5 journals almost tripled 

Table I. Variables extracted from each article

Journal
CONSORT Endorser vs. Non-endorser
Year
Origin
Number of study sites
Sample size
Rehabilitation area
Type of intervention
Type of control
Outcome (primary vs. multiple)
Result (positive vs. negative)
Any reporting of blinding
Terms used by authors to describe blinding
Specific reporting of key trial persons who were blinded
Actions taken to ensure similarity of characteristics of interventions
Steps taken to maintain blinding
Description of the timing of unblinding
Assessment of blinding success
In case that blinding was not used
Do authors explain the reason?
Is it discussed as a study limitation?

Table II. Characteristics of articles included for data extraction

Characteristics

Year

1990
(n = 13) 

2000
(n = 39) 

2010
(n = 100) 

Sample size, median (IQR) 24 (25) 32 (51) 40 (36.5)
Journal, n (%)
American Journal of Physical Medicine 
& Rehabilitation 2 (15.4) 4 (10.3) 15 (15.0)
Archives of Physical Medicine and 
Rehabilitation 9 (69.2) 22 (56.4) 23 (23.0)
Clinical Rehabilitation 0 (0.0) 10 (25.6) 41 (41.0)
Disability and Rehabilitation 0 (0.0) 3 (7.7) 10 (10.0)
(Scandinavian) Journal of 
Rehabilitation Medicine

2 (15.4) 0 (0.0) 11 (11.0)

Origin, n (%)
USA/Canada 8 (61.5) 9 (23.1) 11 (11.0)
Europe 5 (38.5) 20 (51.3) 50 (50.0)
Asia 0 (0.0) 6 (15.4) 28 (28.0)
Oceania 0 (0.0) 4 (10.2) 6 (6.0)
Latin America 0 (0.0) 0 (0.0) 4 (4.0)
Africa 0 (0.0) 0 (0.0) 1 (1.0)

Rehabilitation area, n (%)
Pain/musculoskeletal 4 (30.7) 16 (41.0) 38 (38.0)
Neurorehabilitation 3 (23.1) 10 (25.7) 32 (32.0)
Spinal 3 (23.1) 2 (5.1) 7 (7.0)
Geriatric 0 (0.0) 3 (7.7) 6 (6.0)
Cardiac 1 (7.7) 2 (5.1) 5 (5.0)
Pulmonary 1 (7.7) 3 (7.7) 3 (3.0)
Other 1 (7.7) 3 (7.7) 9 (9.0)

Type of intervention, n (%)
Pharmacologic 1 (7.7) 4 (10.3) 8 (8.0)
Non-pharmacologic 12 (92.3) 35 (89.7) 92 (92.0)
Physical therapy 5 (41.7) 17 (48.6) 53 (57.6)
Devices 6 (50.0) 9 (25.7) 26 (28.3)
Other 1 (8.3) 9 (25.7) 13 (14.1)

Type of control, n (%)
Active intervention 6 (46.1) 24 (61.6) 60 (60.0)
No intervention 3 (23.1) 10 (25.6) 24 (24.0)
Placebo/Sham 4 (30.8) 5 (12.8) 16 (16.0)

Study sites, n (%)
Single center 11 (84.6) 31 (79.5) 92 (92.0)
Multicenter 2 (15.4) 8 (20.5) 8 (8.0)

Outcome, n (%)
Primary 1 (7.7) 11 (28.2) 28 (28.0)
Multiple 12 (92.3) 28 (71.8) 72 (72.0)

Result, n (%)
Positive 8 (61.5) 30 (76.9) 74 (74.0)
Negative 5 (38.5) 9 (23.1) 26 (26.0)

Any reporting of blinding in the study, n (%)
No 4 (30.8) 17 (43.6) 15 (15.0)
Yes 9 (69.2) 22 (56.4) 85 (85.0)

Specific reporting of key persons who were blinded, n (%)
Absent 6 (46.2) 17 (43.6) 21 (21.0)
Present 7 (53.8) 22 (56.4) 79 (79.0)

IQR: Interquartile range.
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every 10 years, with the highest number coming from Archives 
of Physical Medicine and Rehabilitation (n = 54, 35.5%) and 
Clinical Rehabilitation (n = 51, 33.6%) over the 3 time periods. 
The number of trials from the United States and Canada has 
remained relatively stable over the years, while those from 
Europe and Asia have increased markedly, accounting for most 
of the publications from 2010.

In all time periods, the main area of research was pain/
musculoskeletal, followed by neurorehabilitation. However, 

in recent years there has been a growing interest in areas such 
as spinal, geriatric, and urinary rehabilitation. Approximately 
90% of the studies performed in the field of PM&R comprise 
nonpharmacologic interventions, a percentage that has re-
mained constant over the years. Among them, those involv-
ing physical therapy are most common. Most published trials 
used active interventions as controls, and only a minority used 
placebo/sham-based controls. Single-center studies, those as-
sessing multiple outcomes and those with positive results were 
more frequently published in all time periods.

Reporting of blinding
Articles were first reviewed in order to determine whether 
blinding was reported, either as part of the study design or by 
stating its absence, as opposed to failure to allude to it. The 
reporting rate for this parameter was found to be significantly 
higher among papers from 2010 than among those from 2000 
(85.0% vs. 56.4%, p = 0.001), as depicted in Table III. In terms 
of trial design, significantly higher reporting rates were seen 
in placebo/sham-controlled trials as compared to those using 
active interventions or no intervention as controls (100.0% vs. 
71.4% and 76.5%, respectively; p = 0.01). When comparing by 
main trial outcome (positive vs. negative results), data sug-
gest a trend for lower reporting of blinding among the former 
(p = 0.07). Factors such as the type of intervention (p = 0.46), 
number of study sites (p = 0.53), sample size (p = 0.40) and 
number of outcome variables (p = 0.66) were not significantly 
related to the reporting of blinding. 

We found that a significantly higher percentage of articles 
from 2010 explicitly describe which key trial persons were kept 
blinded as compared to those from 2000 (79.0% vs. 56.4%, 
p = 0.01). Among studies described as “single-blind” by their 
authors, outcome assessors (41.9%) were the key persons most 
frequently blinded. However, 5 papers (16.0%) listed more 
than one group as being blinded, and one study (3.2%) did not 

Table III. Differences between trials reporting and not reporting blinding 
(years 2000 and 2010)

Parameters

Blinding not 
reported
n = 32
n (%)

Blinding 
reported
n = 107
n (%) p

Year
2000 17 (43.6) 22 (56.4) 0.001
2010 15 (15.0) 85 (85.0)

Type of intervention
Pharmacologic 1 (9.1) 10 (90.9) 0.46
Non-pharmacologic 31 (24.2) 97 (75.8)

Study sites
Single center 27 (22.0) 96 (78.0) 0.53
Multicenter 5 (31.3) 11 (68.7)

Type of control
Active intervention 24 (28.6) 60 (71.4) 0.01
No intervention 8 (23.5) 26 (76.5)
Placebo/sham 0 (0.0) 21 (100.0)

Sample size
≤ 50 23 (25.6) 67 (74.4) 0.40
> 50 9 (18.4) 40 (81.6)

Outcome
Primary 10 (25.6) 29 (74.4) 0.66
Multiple 22 (22.0) 78 (78.0)

Result
Positive 28 (26.9) 76 (73.1) 0.07
Negative 4 (11.4) 31 (88.6)

Table IV. Reporting of blinding status of key trial persons in studies reporting blinding (years 2000 and 2010)

Key trial persons blinded

Blinding according to authors
n = 97 

“Single-blind”
n = 31 (32.0 %)
n (%)

“Double-blind”
n = 19 (19.6 %)
n (%)

Not specified
n = 47 (48.4 %)
n (%)

None/not specified 1 (3.2) 0 (0.0) 6 (12.8)
Participants 1 (3.2) 1 (5.3) 1 (2.1)
Data collectors 11 (35.6) 1 (5.3) 12 (25.5)
Outcome assessors 13 (41.9) 1 (5.3) 14 (29.8)
Data analysts 0 (0.0) 0 (0.0) 1 (2.1)
Participants, data collectors 0 (0.0) 3 (15.8) 1 (2.1)
Participants, outcome assessors 1 (3.2) 3 (15.8) 4 (8.5)
Participants, data analysts 0 (0.0) 1 (5.3) 0 (0.0)
Data collectors, outcome assessors 0 (0.0) 0 (0.0) 1 (2.1)
Data collectors, healthcare providers 1 (3.2) 1 (5.3) 3 (6.4)
Data collectors, data analysts 1 (3.2) 0 (0.0) 0 (0.0)
Outcome assessors, healthcare providers 1 (3.2) 0 (0.0) 0 (0.0)
Outcome assessors, data analysts 1 (3.2) 0 (0.0) 0 (0.0)
Participants, data collectors, healthcare providers 0 (0.0) 3 (15.8) 1 (2.1)
Participants, outcome assessors, healthcare providers 0 (0.0) 4 (21.1) 3 (6.4)
Participants, outcome assessors, healthcare providers, data analysts 0 (0.0) 1 (5.3) 0 (0.0)
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provide any clarification as of who was blinded. When RCTs 
described as “double-blind” by their authors were assessed, 
we found that 3 of them (15.9%) specifically reported the 
blinding status of one key person only, while 8 (42.2%) listed 
4 unique combinations of two groups who were kept unaware 
of the assigned intervention. Three or more key persons were 
blinded in 8 “double-blind” studies (42.2%). Table IV lists 
the main findings.

Table V compares several blinding-related characteristics for 
articles published in 2000 and 2010. Papers from 2010 where 
blinding was not used tend to discuss its absence as a study 
limitation more frequently than those from 2000 (p = 0.004). 
However, no significant differences were found in terms of 
describing other parameters, such as the actions taken to ensure 
the similarity of characteristics of interventions (p = 0.81), the 
steps taken to maintain blinding (p = 0.41), a description of the 
timing of unblinding (p = 0.45) or a justification in case that 
blinding was not used (p = 0.14).  

We assessed whether there were any disparities in the reporting 
of blinding between CONSORT-endorsing and non-endorsing  
journals. No significant differences were found in relation to any 
of the parameters listed in the previous paragraph, either when 
articles published in 2000 or in 2010 were analyzed (data not 
shown). Lastly, we found that none of the RCTs published in 
2000 or 2010 reported having assessed blinding success. In fact, 
of 152 articles from which information was extracted, only one, 
a 1990 study specifically focused on the feasibility of blinding 
in the field of PM&R, tested for the success of blinding.

DISCUSSION

Over the past decade, some significant improvement has been 
demonstrated in terms of reporting and discussing certain 

blinding-related characteristics in RCTs in the field of PM&R. 
Articles from 2010 showed significantly higher rates for report-
ing the presence or absence of blinding, specifically reporting 
which groups were kept blinded and discussing the absence of 
blinding as a study limitation, as compared to those from 2000. 
However, despite CONSORT recommendations, reporting of 
blinding did not fully improve as evidenced by deficiency in 
the following areas: a) the actions taken to ensure the simi-
larity of characteristics of interventions, b) the steps taken to 
maintain blinding, c) a description of the time of unblinding 
and d) a justification in case that blinding was not used. Alto-
gether, though some improvement in the reporting of blinding 
in PM&R RCTs has been observed, it remains suboptimal. 

Although blinding leads to clear methodological advantages, 
its absence does not necessarily invalidate the results of a given 
study. In fact, some reviews have found no association between 
presence or absence of “double-blinding” and effect sizes in 
placebo-controlled trials (25), though trial characteristics such 
as type of outcomes can influence the likelihood that lack of 
blinding would cause biased results. Similarly, a trial does not 
need to be “double-blind” to be judged as the best quality, since 
many trials where blinding of one key person only is achievable 
may be equally or more rigorous in terms of their methodol-
ogy (26). However, in order to allow the reader to adequately 
appraise the internal validity of a RCT, the characteristics of 
blinding must be thoroughly described (14). 

Previous studies have suggested that implementation of 
CONSORT has resulted in more detailed reporting over time 
in certain areas of RCTs (27, 28). Among them, reporting of 
blinding is one of the parameters that have most consistently 
demonstrated a greater improvement, as described in RCTs in 
palliative care (29) and in cluster randomized trials (30). In 
line with these results, we found that 85.0% of PM&R trials 
published in 2010 mention the presence or absence of blind-
ing, as compared to 56.4% in 2000. Given its methodological 
importance, these findings are certainly auspicious. However, 
when we compare these numbers with what has been found 
in other areas of medicine, it becomes clear that reporting in 
the field of PM&R was considerably below average a decade 
ago and that it is still deficient. Meinert et al. (31) showed that 
86.0% of trials published in MEDLINE in 1980, encompassing 
a wide variety of medical specialties, reported the presence 
or absence of blinding. Likewise, Chan & Altman (19) found 
this percentage to be of 92.0% in papers from 2000. Therefore, 
despite the fact that reporting of blinding in PM&R trials has 
shown notable progress, further efforts are required in order 
to equal the rates seen in other fields.

The low rate for reporting of blinding among PM&R trials 
may be due in part to the difficulty of blinding key persons in 
this area and/or because of a lack of familiarity with potential 
alternatives. The latter may be favored by the fact that no 
significant differences related to reporting of blinding were 
seen in our study between RCTs assessing pharmacologic and 
nonpharmacologic interventions. 

Although blinding of participants and personnel who admin-
ister the interventions may not always be feasible in PM&R 

Table V. Description of blinding-related characteristics among articles 
from 2000 and 2010

Parameters

Year

p
2000
n (%)

2010
n (%)

Specific reporting of key trial persons who were blinded
Absent 17 (43.6) 21 (21.0) 0.01
Present 22 (56.4) 79 (79.0)

Actions taken to ensure similarity of characteristics of interventions
Not specified 13 (59.1) 44 (55.7) 0.81
Specified 9 (40.9) 35 (44.3)

Steps taken to maintain blinding
Not specified 15 (68.2) 61 (77.2) 0.41
Specified 7 (31.8) 18 (22.8)

Description of the timing of unblinding
Not specified 21 (95.5) 69 (87.3) 0.45
Specified 1 (4.5) 10 (12.7)

Justification in case that blinding was not used
Absent 18 (100.0) 23 (82.1) 0.14
Present 0 (0.0) 5 (17.9)

Discussion of absence of blinding as a study limitation
Absent 18 (100.0) 18 (64.3) 0.004
Present 0 (0.0) 10 (35.7)
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RCTs, it should always be possible to blind data collectors and 
outcome assessors, as well as data analysts. This is particu-
larly important due to the subjective nature of many outcome 
measurements in this field. In addition to participants, those 
administering interventions and outcome assessors, trials as-
sessing nonpharmacologic treatments should report whether or 
not those administering co-interventions were blind to group 
assignment (32). In this way, even if the interventionist cannot 
be blinded to the procedure or therapy, blinding key persons 
responsible for the follow-up of participants may decrease the 
likelihood of performance bias (14). 

We considered it helpful to provide a few examples of proper 
reporting of blinding found among the studies included in our 
review. A comprehensive description of the blinding status of 
study personnel involved in a trial (with blinding of participants 
described elsewhere in the same manuscript), would be the 
following: “A second individual, a physical therapist with ex-
tensive experience using the study measures, was not involved 
in treating the patient but performed the assessment measures... 
Both the treating and assessing therapists were blinded to the 
treatment of group assignment. A study coordinator applied 
the stimulator electrodes and turned on and off the stimulation 
or sham stimulation, as assigned. The coordinator was aware 
of the group assignment.” (33).

Similarly, a detailed description of the actions taken to 
ensure the similarity of characteristics of the interventions 
would be, for example: “Identical nonfunctioning units were 
provided by the manufacturer. Both real and sham units had 
‘on’ lights that flashed at the stimulation frequency set by the 
control knobs, and a battery indicator light that flashed when 
batteries were low.” (11) However, given that providing an ex-
haustive description of methods for facilitating blinding in the 
setting of PM&R trials is beyond the scope of this review, the 
reader is prompted to refer to Boutron et al. (34) for thorough 
recommendations focused on different types of outcomes as 
well as on participative and device-based interventions, two 
of the most common types of interventions studied in PM&R 
trials. Additionally, Lowe et al. (35) describe a successful im-
plementation of blind outcome assessment in a physiotherapy 
RCT evaluating recovery after knee arthroplasty. 

Even though a significantly higher proportion of articles 
from 2010 do provide information specifying which key per-
sons were kept blinded, the use of terms such as “single-” or 
“double-blind” is still common in these publications despite 
CONSORT recommendation to abandon them. Given their con-
fusing nature, these terminologies were used for describing the 
blinding status of several possible groups or their combinations 
in our sample. For this reason, it becomes evident that they 
are hindering effective and objective research communication, 
complicating the evaluation of trial validity, the interpretation 
of their findings and their application into clinical practice. 
Therefore, description of the blinding status of each group 
taking part in a clinical trial might be the optimal method for 
reporting blinding characteristics.

Our results suggest that trials with positive results may have 
lower reporting rates for blinding, although this finding was 

not statistically significant. The fact that unblinded trials pro-
duce positive results more often as compared to blind studies 
has long been recognized in the field of PM&R (36), and may 
be explained by the influence of observer bias on outcome 
measurements. Therefore, results from open-label trials should 
be viewed very carefully while acknowledging this potential 
limitation, though the extent of potential bias may depend on 
factors such as nature of outcomes. Some progress has been 
made in this regard over the years. While no open-label trials 
from 2000 discussed the absence of blinding as a study limita-
tion and its potential implication for study results, 35.7% of 
those from 2010 acknowledged it. Nevertheless, if blinding 
were not used in a trial, it would also be desirable that authors 
provide an explanation of why this occurred, a characteristic 
that has shown no improvement over the past decade. 

Due to limitations in the interpretation of tests for the success 
of blinding, CONSORT 2010 no longer encourages performing 
them (37). However, we decided to assess this parameter since 
3 of the journals included in our search strategy still require 
authors to discuss it, and because trials published in 2010 were 
either designed or carried out when the previous guidelines 
were in effect. The fact that only one study from 1990 fulfilled 
this requisite is certainly worrisome and represents yet another 
call for a more detailed reporting of blinding in this field.

We did not find any significant differences related to report-
ing of any blinding-related parameters between CONSORT-
endorsing and non-endorsing journals in our sample. Similarly, 
a systematic review by Plint et al. (28) concluded that the 
CONSORT-adopting status of a journal appears to have little 
impact on reporting of blinding. This could suggest that im-
plementation of CONSORT is not the sole responsible for the 
higher reporting rate for blinding that was found in our study. 
A tendency toward higher methodological rigor over time, 
determined by more careful planning and analysis by authors 
or by stricter submission guidelines and review processes by 
journals, may play an important role. Therefore, and quoting 
Montori et al. (18), “for the revised CONSORT statement to 
effectively improve the quality of reporting, it seems likely that 
journals adopting the CONSORT statement will have to move 
from endorsement to enforcement of the checklist”.

Study limitations
Our study has some limitations. First, we were not able to 
include articles from 1990 for inferential statistical analysis 
due to the reduced number of RCTs published in that year. 
This would have been useful to determine reporting of blinding 
before and after publication of the first CONSORT Statement in 
1996. Nevertheless, our study was considered to be adequately 
powered to detect differences and assess changes between the 
two other time periods.

Secondly, it was not feasible for us to include all trials pub-
lished in all PM&R journals over the 3 time periods. If RCTs 
published in other journals were systematically different with 
respect to their methodological rigor and their reporting of 
blinding, this could reduce the external generalizability of our 
results. However, because of the thoroughness of the editorial 
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review of the journals chosen for this study, it is likely that 
this sample would represent at least the articles with the most 
meticulous reporting in the field of PM&R.

Given the fact that we used a search strategy, there is also a 
chance that we might have missed some eligible studies clas-
sified under keywords or MeSH terms that we did not cover. 
Nonetheless, we used a search strategy that aimed to capture 
all of the possible terms for their categorization. Finally, in 
order to have a homogeneous sample, our study only included 
randomized trials. However, blinding can also be implemented 
in quasi-experimental and observational studies, and it would 
have been interesting to determine the reporting of blinding 
in these studies as well. 

In conclusion, stricter enforcement of CONSORT guidelines 
is needed in order to guarantee clear and detailed reporting 
of blinding in PM&R RCTs, and its importance must be ac-
knowledged by authors, journal editors and reviewers. This is 
a necessary step as to facilitate the interpretation and judging 
of trial methodology, enabling the judicious implementation 
of their findings into clinical practice. 
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