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Abstract 

Introduction Clinical trials are regarded as the gold standard evidence for establishing the effectiveness and effi-
cacy of different therapeutic strategies. LBP is a globally prevalent health symptom that is commonly encountered 
clinically by the physiotherapist. Physiotherapeutic strategies are essential in managing individuals with low back 
pain (LBP). High-quality clinical trials are required to establish the efficacy/effectiveness of physiotherapeutic man-
agement strategies. A clinical trial’s generalizability depends on various factors such as geographical location, popu-
lation, and healthcare facilities. Evaluating the publication trends and quality of clinical trials conducted by Indian 
physiotherapists will help determine the effectiveness of physiotherapeutic strategies in managing LBP with respect 
to the Indian context. Therefore, the study aimed to assess the publication trends and quality of clinical trials con-
ducted by Indian physiotherapists.

Methods The authors used MEDLINE and the PEDro database to screen for eligible trials. The research encom-
passed clinical trials addressing low back pain that were authored by Indian physiotherapists and were published 
between January 2005 and December 2021. The included studies were analyzed for quality using the PEDro Scale. The 
authors also evaluated sample size calculation, trial registration status, and adherence to the CONSORT checklist.

Results A total of 866 studies were screened, of which 37 studies were included for final analysis. Most of the stud-
ies were published in the southern states of India (Maharashtra and Karnataka), and most were published in 2019. 
Methodological quality evaluation by PEDro yielded a mean score of 5.17 (range, 2–9). The major missing elements 
from PEDro items were blinding and intention to treat analysis. Sample size calculation was not found in 83.7% 
of the studies. Trial registrations were reported in only 10.8% of the studies, and the trials did not report adherence 
to standard guidelines such as CONSORT.

Conclusion Included studies showed poor to fair methodological quality according to the PEDro Scale. There 
has been an increase in the number of RCTs published by Indian physiotherapists. However, there is significant room 
for improvement in the conduct and reporting of trials.

Keywords Back pain, Clinical trials, Physiotherapy, Treatment fidelity, Physiotherapy Evidence Database, Consolidated 
standards of reporting trials

Introduction
Evidence-based practice (EBP) is vital in enhancing 
healthcare quality and improving patient outcomes [1, 2]. 
EBP can be a solution for various clinical practice conun-
drums, with clinical trials acting as a source of deciding 
the efficacy of interventions [3, 4]. Clinicians are advised 
to base their treatment decisions on clinical trials that 
have good research validity. Patients, physicians, and 
policymakers rely heavily on the knowledge gained from 
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high-quality clinical trials to make appropriate evidence-
based healthcare decisions. Consequently, it is impera-
tive to have well-designed methodological studies as the 
foundation for making sound clinical decisions.

Low back pain (LBP) is the modern world health 
enigma. There has been an evolution in our understand-
ing and management of LBP. This change has been possi-
ble because of the vast volume of research conducted on 
LBP. The first randomized controlled trial (RCT) of phys-
ical intervention (manipulation and physiotherapy) on 
LBP was published around 1975 [5]. Since then, growth 
in the number of trials of interventions addressing back 
pain has been exponential. A simple search of PubMed 
reveals that there are around 3497 RCTs that have been 
conducted on LBP since 1975.

Physiotherapy is considered a vital healthcare profes-
sion in terms of LBP care. Physiotherapists are at the 
forefront of LBP care and can be influential in providing 
practical, affordable, and safe rehabilitation [6]. Over the 
last decade, a transition has been seen in the physiother-
apy profession toward evidence-based care [7, 8]. With 
this shift taking place toward EBP, physiotherapists in the 
future will make clinical decisions based on the current 
best available research [4]. Along with developing the 
evidence-based model, extensive research has been pro-
duced to create a knowledge base on which the practice 
and profession can grow.

The number of trials assessing physiotherapeutic man-
agement strategies for LBP has grown and is expected 
to continue increasing. This surge is attributed to the 
ongoing reform in physiotherapy education, transition-
ing from diploma vocational courses to university-based 
baccalaureate, postbaccalaureate degrees, and doctorate 
programs [9]. Alongside this, there have been advances 
in physiotherapist training, developments in clinical trial 
design, and reporting of clinical trials [10]. Even though 
the number of clinical trials related to the effectiveness 
and efficacy of different physiotherapeutic management 
strategies increased considerably over the years, the 
methodological quality and statistical reporting of these 
studies have slowly improved [11].

Customizing clinical trials for specific populations is 
crucial due to variations in study methodologies and con-
textual factors, posing challenges to generalization [12]. 
Additionally, the research output is influenced by the 
country’s research environment and the availability of 
resources and funding. Besides, there is a dearth of evi-
dence concerning LBP from lower-middle-income coun-
tries [6]. Considering these aspects, the authors assessed 
the publication trends and the quality of the trials pub-
lished from the Indian subcontinent, as it is imperative 
to critically appraise the results of clinical trials for their 
rigor, reliability, and validity.

Therefore, the study’s objective was to examine the 
publication trend and quality of clinical trials on back 
pain conducted by Indian physiotherapists.

Materials and methods
The first step in conducting this study was a review of 
existing literature based on the set eligibility criteria. The 
study followed three basic steps: (1) identify interven-
tion-based studies related to LBP conducted by Indian 
physiotherapy researchers in the selected databases, 
(2) summarize and analyze the studies according to the 
PICO (problem, intervention, comparator, outcomes) 
format, and (3) analyze the methodological rigor. The 
search strategy of the study was guided by the PRISMA 
2020 guidelines [13].

Eligibility criteria
Studies were included if (a) they had assessed treatment 
efficacy/effectiveness of physiotherapy interventions for 
low back pain (clinical trials) and were done in an Indian 
setting with at least one of the investigators being a phys-
iotherapist; (b) they must be published in the English lan-
guage. Studies were excluded if (a) they involved animals 
as subjects, (b) they were published in any other language 
than English, and (c) they assessed interventions that are 
not directly related to physiotherapy for low back pain 
were omitted to maintain the review’s focus. If the study’s 
full text is unavailable online, an attempt to contact the 
corresponding author was made, and if unsuccessful, the 
study was excluded.

Literature search
An online literature search was conducted utilizing 
MEDLINE and PEDro databases from January 2005 to 
December 2021. The search strategy was created and 
executed by SQ, and it is highlighted in Additional file 1: 
Appendix A.

Study selection
All identified records were collated and uploaded to 
Mendeley reference manager software after the search. 
Duplicates were deleted, and appraisal of all titles was 
performed independently by two authors (AS) and (SQ) 
after the initial online literature search. Following this, 
all potentially relevant full‐text articles were retrieved 
and screened for inclusion in the final analysis, and any 
discrepancy was resolved through discussion. The study 
selection result is highlighted in a flow diagram (Fig. 1).

Data extraction
Each study’s data and findings was extracted using a 
standardized PICO (population, treatment, compari-
son, and outcome) format. Both authors extracted data 
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combined, and any discrepancies were removed after dis-
cussion. The extracted information was as follows: (a) the 
author’s name and year of publication; (b) intervention 
duration of the study; (c) information on the population, 
intervention, comparators, and outcomes; (d) methodol-
ogy, including the type of intervention, follow up of the 
patients involved in the trials, sample size calculation, 
CTRI registration, and CONSORT flow diagram; and (e) 
the state of India where the study was conducted.

Methodological quality tool
PEDro Scale was used to evaluate methodological quality 
within individual studies. The scale is based on the Delphi 
list developed by Verhagen and colleagues at the Depart-
ment of Epidemiology, University of Maastricht [14]. The 
scale consists of 11 items, out of which item 1 relates to 

the external validity (or “generalizability” or “applicabil-
ity” of the trial), items 2–9 evaluate the internal validity, 
and items 10–11 assess the statistical information with 
criteria 1 not to be considered in the final score. Items are 
rated yes or no (1 or 0), whether the criterion is satisfied 
or not in the study. A total PEDro score is achieved by 
adding items 2 to 11 ratings for a combined total score 
between 0 to 10.

The reliability of ratings of PEDro scale items has been 
reported to be from “fair” to “substantial,” and the reli-
ability of the total PEDro score as “fair” to “good [15].” 
Morton et al. report the PEDro scale as a valid measure 
for assessing the methodological quality of clinical trials 
[16]. Previously published literature says that total PEDro 
scores of 0–3 are considered “poor,” 4–5 “fair,” 6–8 “good,” 
and 9–10 “excellent”; however, it is critical to note that 

Fig. 1 PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flowchart
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these categories have not been validated [17]. The meth-
odological quality using PEDro was assessed by the pri-
mary author (AS).

Results
Database searches on MEDLINE and PEDro generated 
866 independent study titles, resulting in 846 titles after 
removing duplicates. After a title and abstract search, 794 
studies were removed because they did not meet the eli-
gibility criteria (Fig. 1). The authors conducted a search 
and obtained the chosen 54 articles. However, six of these 
articles were not retrieved, despite attempts to contact 
the authors via email. In the end, 37 studies underwent 
critical appraisal. Additional file 1: Appendix B summa-
rizes the included studies with a specific focus on popula-
tion, intervention, and outcome measures.

The region of India where the study was conducted was 
also identified. Additionally, the majority of the studies 
were done in Maharashtra (9), followed by Karnataka (8) 
and Uttar Pradesh (4); in contrast, there were no studies 
from various other states of India; Fig.  2 illustrates the 
number of studies from specific states and union territo-
ries. Most of the selected studies were published in 2019 
(eight studies), while six were published in 2020 (Fig. 3).

Methodological quality
The PEDro score for included studies ranged from 2 to 
9, with a median PEDro score of 5 for 36 studies out of 

37. We did not rate one study as it was not an RCT. Cat-
egorization of the RCTs according to the total PEDro 
score revealed four studies as “poor,” 16 studies as “fair,” 
15 studies as “good,” and one study as “excellent.” The 
total scores from the PEDro scale and the individual item 
scores are featured in Additional file 1: Appendix C, while 
Table 1 showcases the aggregated total scores. Individual 
PEDro scale items satisfied by 36 trials are highlighted in 
Fig. 4.

Most of the included studies did not take long-term 
follow-ups, and only 29.7% (n = 11) of the studies men-
tioned it. Sample size calculation was missing from 83.8% 
(n = 31) of studies. Similarly, trial registration was men-
tioned by merely 10.8% (n = 4) studies, while the CON-
SORT flow diagram was illustrated by a meager 32.4% of 
studies (Table 1).

Discussion
In terms of growth in the number of trials from the 
first study published in 2009, there has been a gradual 
increase in the number of RCTs related to LBP, with a 
steep decrease after 2020. This can be attributed to the 
COVID-19 outbreak in India, after which there was a 
challenge in conducting clinical trials. Comparing the 
research output with other similar countries, the num-
ber of trials (related to LBP) published by Indian physi-
otherapists is more than in Argentina while far less than 
in other developing countries such as Brazil (according 

Fig. 2 Distribution of studies across different states
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to the ranking of the website http:// www. exper tscape. 
com/), this may be attributed to different reasons such as 
low research funding, and the fact that musculoskeletal 
disorders are not a primary health concern [55].

The rise in the number of studies originating from the 
Southern region can be attributed to the expansion of 
physiotherapy training institutions and the introduction 
of PhD programs approximately a decade ago. There is 
a substantial disproportion in research production, with 
India’s Western and Eastern regions having almost no 
contributions. Because India is a distinct subcontinent 
with a diverse culture and people with different rehabil-
itation needs, studies conducted in one region may not 
necessarily be generalized to other parts. In the future, 
we need research representations from other parts of the 
country.

The critical appraisal of the included studies highlights 
the need to develop more rigorous intervention trials. 
The methodological quality assessment through PEDro 
showed that the quality of studies had vast variations; it 
ranged from poor to good, and only one study was found 
to be excellent. Assessment of quality on the PEDro scale 
revealed a few methodological elements that must be 
addressed to develop studies with better internal validity 
and less bias risk.

RCTs (Randomized controlled trials) are consid-
ered the most significant research design for objectively 
assessing the impact of novel treatments; however, 

randomization is inadequately executed and reported 
[56]. The findings of our assessment report show that 
only 22% of the studies included had described alloca-
tion concealment (Fig.  4), which we believe could be 
a definite source of selection bias. The other parameter 
broadly missing among the studies was blinding/mask-
ing. Consciously omitting it when it is possible within 
the constraints of the trial designs may introduce human 
expectations in the trial and hence reduce the reliability 
of the results stated. In some trials, the eligibility crite-
ria were missing, limiting the study’s generalizability and 
hindering the translation of the findings to the real world.

In addition to PEDro, the intervention durations 
employed in the trials were also assessed. The study dura-
tions had wide variations ranging from 1 day to 8 weeks. 
Most of the studies evaluated short-term or immediate 
effects of therapies on change in pain, range, and quali-
tative or quantitative elements, even though the patient 
population of the studies was nonspecific chronic LBP. It 
has been previously stated that evidence relating to the 
immediate effects of interventions that gauge clinical 
response may not be of much use when making long-
term, progressive clinical decisions [57]. Long-term fol-
low-ups were also missing from the trials, and this may 
be due to several reasons, with lack of funds being a sig-
nificant factor.

Sample size estimation is one of the founding steps in 
designing a clinical trial to answer the research question; 

Fig. 3 Number of randomized controlled trials on LBP published in each year between the years 2005 and 2021

http://www.expertscape.com/
http://www.expertscape.com/
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this was missing in most of the included studies. It is evi-
dent from the literature that underpowered research may 
prove that a beneficial treatment is of no value (“false 
negative” or Type II error) [58]. Trials must be large 
enough to have a high probability (or “power”) so that 
they can find an actual clinically significant difference 
between groups.

The International Committee of Medical Journal Edi-
tors (ICMJE) issued a guideline in 2004 recommending 
that any clinical study submitted for publication be reg-
istered in a publicly available clinical trial register [59]. 
In India, “The Clinical Trials Registry—India (CTRI),” 
hosted at the ICMR’s National Institute of Medical Sta-
tistics, started trial registration on 15th June 2009 [60]. 

Table 1 Quality of included studies

Abbreviations: CTRI clinical trial registration, N no, Y yes

Author name PEDro score Time duration of the study Follow up Sample size 
calculation

CTRI 
registration

CONSORT 
checklist/flow 
diagram

Bhadauria [18] 5 3 weeks/10 sessions Y Y N Y

T Kumar [19] 4 6 weeks/3 days per week N N N N

Chhabra [20] 7 12 weeks Y Y N Y

Ali [21] 5 4 weeks/4 days per week N Y N Y

Bose [22] 6 4 weeks/3 days per week Y Y N Y

Satpute [23] 9 2 weeks/6 sessions Y Y Y Y

Majeed A [24] 4 6 weeks Y N N N

Divya [25] 6 4 weeks/3 days per week N N N N

Ganesh [26] NA 6 Weeks Y N N N

Muthukrishnan [27] 7 8 weeks N N Y Y

S Kumar [28] 2 20 days Y N N N

Tambekar [29] 6 1 session N N N N

Babina [30] 5 2 weeks/10 sessions N N N N

Patel [31] 7 2 consecutive days/2 sessions N N N Y

Shah [32] 6 7 sessions N N N Y

Bhat P [33] 6 6 sessions in a week N Y Y Y

Nagrale [34] 8 6 weeks N N N Y

Ganesh [35] 5 4 weeks Y N N N

Kumar P [36] 6 2 sessions N N N N

Ajimsha [37] 6 8 weeks Y N N N

S Kumar [38] 4 20 days Y N N N

S Kumar [39] 7 20 days Y N N N

S Kumar [40] 6 5 weeks N N N N

Sarker [41] 7 2 weeks N N Y Y

Kavya [42] 6 3 weeks N N N N

Anand [43] 5 8 weeks N N N N

Das [44] 4 6 weeks N N N N

Tawrej [45] 4 1 week N N N N

Sawant [46] 4 Not mentioned N N N N

Gupta P [47] 4 8 weeks N N N N

Mane P [48] 4 2 weeks N N N N

Inani [49] 5 3 months N N N Y

P Goel [50] 4 3 weeks N N N N

Prashant P [51] 4 8 days N N N N

Zishan M [52] 3 5 days N N N N

Kulkarni [53] 3 6 weeks N N N N

Khandhar [54] 3 6 weeks N N N N
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Fig. 4 Proportions of individual Physiotherapy Evidence Database scale items satisfied by the trials

Fig. 5 Recommendations for planning and conducting future clinical trials
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Afterward, it became mandatory for the trials to get a 
prospective registration. During our analysis, only four 
studies had prospective CTRI registrations. Lack of regis-
trations has been linked to a high risk of bias among trials 
[61]. Trial registrations ensure openness, which is essen-
tial for the research community (funders, academics, 
publishers, regulators, and others) to be held account-
able and for patients and the general public to be aware 
of what research has occurred and is now underway [62].

In the scientific community, there is always an argument 
over putting research into practice. This may result from a 
lack of clarity and trustworthiness toward the trials being 
published. The CONSORT (Consolidated Standards of 
Reporting Trials) 2010 guideline was aimed at improving 
the reporting of RCTs, allowing readers to appreciate a tri-
al’s design, conduct, analysis, and interpretation and judge 
the validity of its results. Adherence to the CONSORT was 
missing in the included studies (Table 1). This absence of 
adherence may contribute to reporting bias and lead to a 
lack of transparency and reproducibility of the trial [63].

The study findings may be limited as only two data-
bases were selected for identification of the clinical trials. 
However, Medline covers all journals recognized as core 
journals that publish clinical trials of physiotherapy inter-
ventions, while the PEDro is a dedicated free database for 
over 60,000 physiotherapy clinical trials.

Recommendations for designing better RCTs
The critical appraisal highlights key loopholes that must 
be addressed by researchers in the future to produce 
more reliable and valid intervention studies. The focus 
should not only be laid on increasing the methodological 
quality but also on the innovations that can be incorpo-
rated into back pain research. As identified in Additional 
file  1: Appendix A, most trials evaluated the effect of 
either some form of core strengthening or focused on 
manual therapy. There was a lack of diversity in the 
interventions assessed, which may limit the evidence-
based treatment approaches available for Indian physi-
otherapists. Despite the recent evolution of pain science 
and research, there is an absence of exploration in this 
area. The common recommendations are highlighted in 
Fig.  5; these are generated based on the critical points 
identified and may aid in designing future RCTs [64].

Implications for Physiotherapy research
The critical appraisal of the included studies reveals 
notable deficiencies in methodological quality and 
diversity. To address these gaps, physiotherapy 
researchers in India should prioritize studies with 
enhanced internal and external validity. The literature 

highlights the positive correlation between evidence-
based practice and improved treatment outcomes. 
Therefore, it becomes imperative for Indian physiother-
apists to engage in robust and high-quality research, as 
this will contribute to advancing knowledge and foster-
ing evidence-based practices. Such an approach holds 
the potential for far-reaching implications, significantly 
influencing the standards and effectiveness of physi-
otherapy practice throughout India. Emphasizing and 
fostering a research culture within the physiotherapy 
community will undoubtedly contribute to elevated 
standards of care and positively impact the overall 
quality of physiotherapy services in the country.

Conclusion
The main finding of the study is that the included stud-
ies had poor to fair methodological quality. Major 
methodological flaws were detected, such as a lack of 
sample size calculations (underpowered studies) and 
an absence of clarity while reporting and publishing the 
trials. The PEDro scores draw attention to the absence 
of parameters that may have bound the trials to have 
reduced internal validity.

Abbreviations
LBP  Low back pain
VAS  Visual analogue scale
NPRS  Numeric pain rating scale
ROM  Range of motion
ODI  Oswestry Disability Index
MODI  Modified Oswestry Disability Index
MMT  Manual muscle testing
SEBT  Star excursion balance test
MET  Muscle energy technique
PRT  Positional release technique
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