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Editorial

Physiotherapy and Occupational Therapy Journal
Volume 9 Number 1, January - March 2016
DOI: http://dx.doi.org/10.21088/potj.0974.5777.9116.1

Systematic Reviews on Spinal Manipulation: What does the Best
Evidence about the Best Intervention Gives us?

Senthil P. Kumar*, Asir John Samuel**

Abstract

Spinal manipulation is most rapidly evolving evidence-informed technique and hence it is essential to
imply high quality evidence in terms of systematic reviews and/or meta-analyses for this highly popular
therapeutic technique. The objective of this short review was to provide an update of systematic reviews
and/or meta-analyses on spinal manipulation through a preliminary search of PubMed database. The
ten identified systematic reviews were on adverse events, and of them four were on spinal manipulation
and six were on cervical spinal manipulation. Majority of systematic reviews on spinal manipulation
reported on cervical spine, since the presumed risks due to manipulation of the cervical spine are much
more than that of the lumbar spine due to the related neurovascular structures and hence most studies on
adverse events concentrated on cervical spinal manipulation.

Keywords: Manual Therapy; Manipulative Therapy; Pubmed; Adverse Events.

Introduction

Manipulation is defined as a “high-velocity low-
amplitude technique applied as a unidirectional
(non-oscillatory) ‘thrust’ beyond the restrictive barrier
in an attempt to improve the joint mobility and treat
joint dysfunction [1]. The technique is not under the
volitional control of the patient, and when suitably
indicated in selective cases, is to be applied with
clinical reasoning [2].

Manipulation is a technique whereas manipulative
therapy is a professional specialty, although many
authors interchangeably use these terms [3].
Manipulative therapy encompasses manipulation
and mobilization for articular, myofascial and neural
tissue elements along an impairment-based model
of decision-making [4].
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Spine being the most sophisticated in terms of its
structure-function inter-relationship and its regional
interdependence with somato-visceral/ viscera-
somatic associations is the region most commonly
involved in dysfunctions [5] either due to abuse,
misuse or overuse, resulting in increased application
of manipulation/ mobilization for low back pain and
neck pain [6].

Low back pain is the most common
musculoskeletal complaint for visiting a manual
therapist, and neck pain is the third common reason
for visiting a healthcare practitioner, and presents
the most common indication for receiving
conservative treatments in out-patient settings.
Common conservative interventions for spinal
conditions include mechanical traction[7],
segmental stabilization exercise[8], spinal
mobilization [9], lateral glide[10], neurodynamics
[11],and craniosacral therapy [12].

Spinal manipulation is most rapidly evolving
evidence-informed technique and hence it is essential
to imply high quality evidence in terms of systematic
reviews and/ or meta-analyses for this highly popular
therapeutic technique. The objective of this short
review was to provide an update of systematic
reviews and/or meta-analyses on spinal
manipulation through a preliminary search of
PubMed database.



6 Senthil P. Kumar & Asir John Samuel / Systematic Reviews on Spinal Manipulation: What does
the Best Evidence about the Best Intervention Gives us?

Adverse Events

Spinal Manipulation

Stevinson and Ernst [13]searched MEDLINE,
EMBAGSE, Cochrane Library and found that minor,
transient adverse events such as vertebrobasilar
accidents, disk herniation, and caudaequina
syndrome occur in 50% of all patients receiving spinal
manipulation.

Ernst [14] searched six electronic databases from
January 2001 to June 2006 and identified 32 case
reports, four case series, two prospective series, three
case-control studies and three surveys which reported
serious harm on more than 200 patients. Vertebral
artery dissection was the most common serious event,
and 30%-61% of all patients were reported to have
mild adverse effects in two prospective studies. The
case-control studies reported a causal association
between spinal manipulation and the adverse effect.

Vohra et al [15] searched eight databases and
identified 13 studies (2 randomized trials, 11
observational reports) that reported 14 pediatric
cases of direct adverse events involving neurologic
or musculoskeletal events: “nine cases involved
serious adverse events (eg, subarachnoidal
hemorrhage, paraplegia), 2 involved moderately
adverse events that required medical attention (eg,
severe headache), and 3 involved minor adverse
events (eg, midback soreness).

Gouveiaet al [16] systematically reviewed two
databases (Pubmed and the Cochrane Library)from
1966 to 2007 for safety of chiropractic procedures
and identified 46 suitable articles (1 randomized
controlled trial, 2 case-control studies, 7 prospective
studies, 12 surveys, 3 retrospective studies, and 11
case reports). Life-threatening complications
included arterial dissection, myelopathy, vertebral
disc extrusion, and epidural hematoma which
occurred with a frequency of between 33% and 60.9%.

Cervical Spinal Manipulation

Haldeman et al [17] reviewed the 367 case reports
from three databases from 1966-1993 for identifying
precipitating events and risk factors for
vertebrobasilar artery dissection and 160 cases of
spontaneous onset, 115 cases of onset after spinal
manipulation, 58 cases associated with trivial
trauma, and 37 cases caused by major trauma were
reported. The risk factors were hypertension,
migraines, use of oral contraceptionandsmoking.
Important factors such as offending mechanical
trauma, neck movement, or type of manipulation
precipitating vertebrobasilar artery dissection or the

identification of the patient at risk were not reported
in the studies.

Ernst [18] reviewed 31 case reports (42 individual
cases) published between January 1995 and
September 2001 from five databases (MEDLINE-
Pubmed; EMBASE, the Cochrane Library, AMED
[Allied and Complementary Medicine Database], and
CISCOM [Centralised Information Service for
Complementary Medicine]. While most of studies
were reported by chiropractors, arterial dissection
causing stroke was reported as most common serious
adverse event in 18 cases.

Miley et al [19] identified 55 studies out of 169
potentially eligible citations to yield 26 articles- 3
case-control studies, 8 prospective and retrospective
case series studies, 4 illustrative case reports, 1
survey, 1 systematic review of observational research,
5 reviews, and 4 opinion and expert commentary
pieces. There was weak to moderate strength of
evidence for causation between CMT and VAD and
associated stroke, especially in young adults (with
an Odd’s ratio of 5.03 and 1.3/100,000 for people
<45 yrs to develop vertebral artery dissection/ stroke
within one week of receiving treatment.

Carlessoet al*® searched five bibliographic
databases (PubMed, CINAHL, PEDro, AMED,
EMBASE)from 1998 to 2009 and identified 76
citations of which 17 reported no serious adverse
events. However, transient neurological symptoms,
increased neck pain and 58% of studies did not study
adverse events and they were excluded. All studies
were associated with small sample size, moderate
study quality, and notable ascertainment bias.

Haynes et al [21] followed PRISMA guidelines and
searched PubMed, Embase, CINAHL Plus and
AMED databases and identified four case-control
studies and one case-control study, which included
a case- crossover design. With many methodological
limitations found in those studies, there was lack of
conclusive evidence both for a strong association
between neck manipulation and stroke, and for its
absence.

Wyndet al [22] reviewed the quality of 43 studies
reporting 901 cases of CAD and 707 incidents of
stroke after cSMT. Most of studies reported time-to-
onset of symptoms and commonly ischemic stroke
occurred.

Discussion and Conclusion

We aimed to study systematic reviews and meta-
analyses in order to assimilate evidence from highest
level of evidence as a ‘systematic review of systematic

Physiotherapy and Occupational Therapy Journal / Volume 9 Number 1 / January - March 2016
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reviews’ perspective. Incidentally, all ten identified
systematic reviews were on adverse events, and of
them four were on spinal manipulation and six were
on cervical spinal manipulation.

The reason why studies on beneficial therapeutic
effects were lacking may be due to the ‘negative focus’
on the technique and its application by various
professionals such as osteopaths, chiropractors,
physicians and physical therapists. Majority of
systematic reviewson spinal manipulation reported
on cervical spine, since the presumed risks due to
manipulation of the cervical spine are much more
than that of the lumbar spine due to the related
neurovascular structures and hence most studies on
adverse events concentrated on cervical spinal
manipulation.

Spinal manipulative therapy through examination
is growing in evidence in its normative responses
[23], and also in its association with clinical
examination methods like pressure pain thresholds
[24], and radiological examination such as
functional X-ray [25]. More recently, specific clinical
prediction rules to identify subgroups of patients who
were likely to respond to spinal manipulation were
developed based upon treatment-based classification
[26].

The future of spinal manipulation lies now in the
hands of physical therapists [27], compared to other
practitioners to develop the technique in its evolution
by establishing more high quality evidence for its
effects, efficacy and effectiveness [28] along an
evidence-informed paradigm [29] through a symptom
control-quality of life continuum of care [30]. The
research revolution [31] and its ensuing demand for
enhanced role of professional journals for
disseminating therapy-related evidence [32]
indicated mechanism-based model [33]in order to
identify central sensitization [34], cognitive-affective
mechanism [35] and sympathetically maintained
pain [36] which might not respond to spinal
manipulation.
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Reference Norms for Functional Gait Assessment Scores in Children
with Cerebral Palsy - an Observational Research Study Protocol

Preeti Parashar*, Asir John Samuel**

Abstract

The Functional Gait Assessment (FGA) is a 10-item gait assessment based on the Dynamic Gait Index.
Gait disorders are very common in children with cerebral palsy (CP). To document the improvement in
the gait of children with CP it is necessary to perform a proper functional analysis of the gait before and
after the intervention. The present study will be intended at finding the normal value of FGA in children

with CP in the age group from 5 to 12 years.

Keywords: Cerebral Palsy; Children; Gait Assessment; Normal Scores.

Introduction

The assessment of a child with CP before
preparation of treatment protocols consist of a
combination of medical history, physical examination,
functional assessment, medical imaging, observational
and instrumented gait analysis, and assessment of
patient and family goals [1, 2]. Gait assessment is an
important part of the assessment as it will be deciding
the ambulatory outcomes. FGA scale has been proved
to have acceptable reliability, internal consistency, and
concurrent validity over the other balance measures
used for vestibular disorder patients. Intraclass
correlation coefficients (ICC) has been found to be 0.86
and 0.74 for interrater and intrarater reliability of the
total FGA scores and internal consistency of the FGA
scores was found to be 0.79 when it was used for
subjects with vestibular disorders [3]. FGA is
recommended over the Dynamic gait index in
adolescent population as it does not assess higher-
level balance abilities of adolescents. The FGA
(German version) has been proved to be a reliable and
valid tool to assess functional gait performance of
patients in subacute stages after stroke [4]. There is
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Physiotherapy and Rehabilitation, Maharishi Markandeshwar
University, Mullana-133207. Haryana India.
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E-mail: asirjohnsamuel@mmumullana.org

© Red Flower Publication Pvt. Ltd.

no published literature yet on the normal values of
FGA scores in children with cerebral palsy within
age group 5-12 years.

Aim of the Study

The aim of this study is to find out the normal
value of FGA scores in children with CP in the age
ranging from 5-12 years.

Methods

Participant Recruitment

Diagnosed cases of children having cerebral palsy
in age ranging from 5-12 years both males and
females will be included in the study. Subjects will
be taken from special schools recognized by
Rehabilitation council of India (RCI). A pilot study
will be performed prior to the study and sample size
estimation will be done according to the results of
the pilot study. Sampling method will be cluster
sampling for the selection of special schools.

Procedure

Children with CP meeting the criteria will be
recruited from the special schools. All the required
anthropometric measurement will be noted. The
children will be given demonstration of the test prior
to performing the tests. They will be asked to perform
the FGA testand scores will be recorded by the same
examiner.
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Special schoolsrecognized by Rehabilitation co uncil of India

will beidentified by the cluster sampling technique

Children will be selected and recruited on the basis of selec tion criteria
(diagnosed cases of cerebral palsy in the age ranging from 5-12 years)

Sample of children with cerebral palsy will be included in the

study with the sample size estimated based on pilot study

Procedure of the test will be explained to the children

Demonstration of the test will be given prior to performing

Functional gait assessment (FGA)

Children with cerebral palsy will be asked to perform

v

FGA scores will be taken by the examiner

v

Data will be tested for normalcy by Kolmogrov-Smirnov or

Shapiro-Wilk test depending on the sample size

The descriptive statistics will be expressed in terms of mean *
standard deviation (SD) or median and interquartile range (IQR)

depending on the normal distribution

Fig. 1: Study protocol and procedure
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Data Analysis

Kolmogrov-Smirnow or Shapiro Wilk test will be
used to establish the normality of collected data
depending on the sample size. The descriptive
statistics will be expressed in terms of mean +
standard deviation (SD) or median and interquartile
range (IQR) depending on the normal distribution.
For all the above analysis, the level of significance
will be set at p<0.05 to minimize type I error. The
statistical package for social sciences software
version 16.0 (SPSS, version 16.0 Inc., Chicago, IL)
will be used for data analysis.

Discussion

Gait analysis has been found helpful in
improvement of outcomes when its recommendations
are incorporated in the treatment plan[5]. In children
gait changes with motor development and requires
frequent observations to track progress effectively.
The use of validated measurements of gait and
balance are very important to establish baseline
function and assess effectiveness of therapeutic
interventions [6]. The present study will provide the
reference value of FGA scale to be used in children
with CP in the age ranging from 5-12 years. Further,
on establishing the responsiveness of FGA test, it
will also be used to assess the efficacy of various
therapeutic interventions as functional assessment
can help in tracking improvements during
rehabilitation regimens. Thus FGA could be
effectively used to monitor treatment efficacy in
children with gait abnormalities.

Conclusion

The study may help in establishing the reference
values of FGA scale in children with CP in the age

ranging from 5-12 years which may be used as the
standard norms among them.
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The Effect of Mode of Instructions on Training of Wheelchair Curb
Negotiation and Transfers in Paraplegics
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Abstract

Background and purpose: The principles of motor learning have been used in neuro-rehabilitation for
the learning and re-learning of a skill. Wheelchair skill training is one such aspect in the field of neuro-
rehabilitation. As dependence on wheelchair is an important part of daily life in majority of persons with
spinal cord injury an effective method of training wheelchair skills is important. The purpose of this
study was to evaluate the effects of video and verbal modes of instructions on training of three important
wheelchair skills. Methods: 30 participants with paraplegia were recruited into two groups randomly.
Group one received video instructions and group two received verbal instructions for three wheelchair
skills; ascending 10cm curb, descending 10cm curb and transfers. participants were given a maximum
of five day training sessions. Each task was trained for 20min daily, until passed. Total training time as
well as training time for each task was recorded. Success rate for both the groups was also calculated.
Results: The video instruction group required significantly less training time as compared to the verbal
instruction group for training of the three wheelchair skills. However, the success rate for both the
groups came out to be 100 percent. Conclusion: This study provides the evidence that video mode of
instruction is effective in terms of time for training of wheelchair skills in persons with spinal cord injury.

Keywords: Motor Learning; Curb Negotiation; Transfer; Spinal Cord Injury.

Introduction

The learning of motor skills can be characterized
by the continuous interaction of cognitive and
sensory processes with the motor processes. There is
consistent evidence that motor skill performance and
learning can be enhanced by giving learners
instructions that direct their attention to the effects
of their movements[1]. The principles of motor
learning have been used for learning or re-learning
of a skill [2-7]. Wheelchair skill training is one such
aspect in the field of neuro-rehabilitation.

Wheelchair is among the most important
therapeutic tools in rehabilitation [8-11].
Environment and personal factors as well as lesion
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characteristics, impact wheelchair skill performance
during and after inpatient rehabilitation [12]. A
thorough mastery of wheelchair skills, combined
with optimal physical capacity, can enhance
mobility. Increasing physical capacity and specific
wheelchair skills therefore are important goals of
rehabilitation especially after SCI [13]. For many
people with spinal cord injury , a wheelchair is the
primary means of locomotion [15]. For these persons,
wheelchair use is conditional to achieve independent
mobility [14]. To function independently , manual
wheelchair users must possess a variety of
wheelchair skills , enabling them to deal with the
physical barriers they will inevitably encounter in
various environments [12-14]. Thus, mastering
wheelchair skills can make the difference between
dependence and independence in daily life [12-14].

However, the means by which skill acquisition
and modification occurs has been the primary
concern of the motor learning theorists for many years
[16]. According to Newell, Magill and McCullough
and Weiss, any task related information provided to
the learner plays an important role in motor skill
acquisition. This information can be given before the
movement in the form of verbal instruction or model
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demonstrations [17]. Modeling is the primary process
by which individuals imitate the observed behavior
of others and potentially obtain performance
proficiency with the observed behavior by doing so.
Coaches’ rank modeling among the most frequently
used means to enhance performance. Continuing
advances in video and digital technology have
resulted in progressive ease and economic efficiency
in using video and computer equipment for modeling
[18].

There is evidence to suggest that verbal cueing will
facilitate skill acquisition beyond that permitted by
visual observation alone. Early research in sport
pedagogy illustrated that verbal instructions are
among the most common teaching behaviors
(McKenzie et al). Furthermore, Newell documented
that the verbal modality is especially helpful in
developing recognition memory. In line with this
suggestion, verbal instructions have been shown to
be beneficial to the sequencing of skills during task
performance [18]. However, despite good progress,
there has been relatively little scientific study to date
on the optimum method of teaching wheelchair skills
[19]. Out of these one important but potentially
dangerous skill is the curb ascent [20]. Also
throughout the course of a day an individual with a
spinal cord injury is required to move or transfer
between his wheelchair and various surfaces
including bed, chair, tub, commode, and car.
Therefore, learning to perform transfers is a vital
component in the rehabilitation of any patient with
an SCI [21].

This study focuses on comparing the effect of video
and verbal mode of instructions on training of three
important wheelchair skills- curb ascent, curb
descent, transfers.

Methods

Selection and Description of Participants

Thirty spinal cord injury patients were recruited
from Indian spinal injury center, New Delhi, in this
study. To participate, participants had to meet the
following criteria: 1) participants with spinal cord
injury, resulting in paraplegia [12,22]. 2) participants
with ASIA impairment grade A,B,C or D [14]. 3)
participants with age between 18-50 years [12]. 4)
Body size that fits the wheelchair being used [20,24].
5) Able to perform forward and reverse propulsion,
right and left turns and a 5 degree incline ascent to
ensure that subject had at least moderate strength ,
skill and coordination needed for the tasks [20,24].
6) Untrained in transfers and curb climbing

determined by the components of Wheelchair skills
test. 7) participants who were able to understand
either English or Hindi language 8) participants
should have a good sitting balance [25-26].9) Alert,
cooperative and able to follow the instructions and
who have given informed consent.

Procedure

A post test only experimental design was used.
The study was in accordance with ethical guidelines
and was approved by institutional review board. The
participants were invited to participate in the study
and then were randomly divided into two groups-
Group 1: Video Instructions group, Group 2: Verbal
Instructions group. Each group consisted of 15
participants. A detailed explanation of the procedure
was given to the patients after which they signed the
informed consent.

All participants were given a standardized
wheelchair for the practice sessions and retention tests.
The participants were trained on three tasks (acquired
from the Wheelchair Skills Training Program version
1.0)10: ascending 10cm curb, descending 10cm curb,
and transfer from wheelchair to bench and back. On
day 1 before the training for 3 tasks began the
participants were given a brief description about the
wheelchair and its parts. A general introduction of
the tasks was then provided to all the participants
followed by the demonstration of the tasks by a
trained therapist irrespective of their groups.

Training Protocol

The three tasks were trained on the same day. For
each task the participants attended a maximum
allowable of five days training sessions. Each
training session lasted for 60 minutes or less
(20minutes for each task). There was a single trainer
for both groups. Each training session began and
ended with warm-ups and cool-downs which
included rolling forward and backward, left and
right turns. Warm-up was followed by training of
the tasks. Each of the 3 tasks was trained for
approximately 20minutes. The groups received
instructions based on their divisions: Group 1- Video
instruction group, watched a silent video of a trained
therapist performing the tasks, Group 2 -Verbal
instruction group, and listened to the audio track of
the instructions for the tasks. Each of the 20 minute
periods of the training session for the individual task
was divided into four 5 minute periods. Each period
began with video demonstration for Group 1 and
verbal instructions for Group 2 (taking up to 1 min)
followed by the practice of the task (for the remaining
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4-5min). Feedback was provided in the form of
knowledge of results at the end of each period. After
last period of the session a final test for that task was
done. When a particular task was safely and
successfully performed the training ceased, the time
was recorded & retention test was scheduled.

Retention Test

The retention test was administered at least 2 days
after completing the training on a particular task.*
The tester was different from trainer and blinded to
the particular training method. Success consisted of
the subject performing the task successfully and
safely twice consecutively. If the participants passed
the first retention test then his involvement in the
study was complete. If the participant failed the first
retention test then they were referred back to the
trainer for further training if they had not already
had a total of five day training sessions. If successful
during this subsequent training, a second and final
retention test was scheduled. Regardless of the result
of second retention test, the participant’s involvement
was complete [20,24]. A participants were considered
successful only if he passed all the 3 tasks.

The training time was noted and after all the
participants participation was over, success rate was
calculated for the group. At the end of the training
the participants were required to rate their perceived
effectiveness of the given mode if instruction on a 0-
100 percent scale.

Statistics

Statistics was performed using SPSS software
version 10.5.

Results

Comparison of Training Time for Task 1(Curb Ascent)

The analysis of Task 1 shows that the mean
training time for the task for Group 1 is 60min and
that for Group 2 is 66.67(+9.76) min. Since there was
no variance for number of sessions and training time
in Group 1, the standard deviation for this group
could not be calculated, thus the t-value for Task 1
could not be calculated. (Figure 1)

Comparison of Training Time for Task 2(Curb Descent)

The analysis of Task 2 shows that mean training
time for the task for Group 1 is 40min and that for
Group 2 is 42.67(x7.04) min. (Figure 1)
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Fig. 1: Comparison of training time for Task 1 , Task 2 and
Task 3 between Group 1 and Group 2

Group 1: N=15, Video Instructions Group
Group 2: N=15, Verbal Instructions Group
Task 1: Ascending 10cm curb

Task 2: Descending 10cm curb

Task 3: Transfers

Comparison of Training Time for Task 3(Transfers)

The analysis of Task 3 shows that there was a
significant difference in the training time for the task
for Group 1 (Mean=50.67+10.33 min) and Group 2
(Mean=61.33+5.16 min), with t=3.58 and p=.001.
(Table I, Figure1)

Comparison of Total Training Time (Task 1, 2 and 3)

The analysis of total training time shows that there
was a significant difference between Group 1
(Mean=150.67£10.33 min) and Group 2
(Mean=170.67+12.79), with t=4.71 and p=.001. (Table
11, Figure 2)
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Fig. 2: Comparison of total training time
and Group 2

between Group 1

Group 1: N=15, Video Instructions Group
Group 2: N=15, Verbal Instructions Group

Success Rate

All the participants in both the groups were
successful in learning all the three tasks. Hence, the
success rate was 100 percent for both the groups.

Comparison of Patient’s Perception for Effectiveness
of the Given Mode of Instruction
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There was no significant difference between the
groups for patient’s perception about the
effectiveness of the given mode of instruction,
determined by VAS in which the patient had to rate

the effectiveness on a 0-100 percent scale. For Group
1 (Mean=86.33+4.42percent) and Group 2
(Mean=85+4.22percent), with t=.84 and p=.405.
(Table III, Figure 3)

Comparison of patient's perception(VAS)
for effectiveness of the given mode of
instructions between Group 1 and Group 2
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Fig. 3: Comparison of VAS between Group 1 and Group 2

Group 1: N=15, Video Instructions Group
Group 2: N=15, Verbal Instructions Group

Table 1: Comparison of training time for Task 3 (Transfers) (TT3) between Group 1 and Group 2

Variable Group 1 Group 2 t-value
N=15 N=15
Mean S.D Mean S.D
TT3 (in min) 50.67 10.33 61.33 5.16 3.58*

*Significant at pd<0.05

Table 2: Comparison of total training time (TTT) between Group 1 and Group 2

Variable Group 1 Group 2 t-value
N=15 N=15
Mean S.D Mean S.D
TTT (in min) 150.67 10.33 170.67 12.79 4.71*

*Significant at pd<0.05

Table 3: Comparison of patient’s perception (VAS) for effectiveness of the given mode of instructions

Variable Group 1 Group 2 t-value
N=15 N=15
Mean S.D Mean S.D
VAS 86.33 442 85.00 4.23 0.84Ns

NS- Non-significant

Discussion

In the present study three important wheelchair
tasks: ascending 10cm curb, descending 10cm curb,
and transfers were used. The patients were divided
into 2 groups; Group 1 was the video instruction
group, in which the patients watched a silent video
of a trained therapist performing the tasks and Group
2 was the verbal instruction group, in which the
patient listened to the audio track of the instructions
for the task The three task used in the study were
chosen because they are important [20,21] and easy
to teach. The safety of the patients was given utmost
importance, the therapist stood beside the patient
during transferring task and a spotter strap [36] was

used during curb negotiation to prevent the patients
from tipping backwards. A silent environment was
preferred for the training sessions.

For task 1 (ascending curb), group 1 on an average
required 60 min of training time whereas, group 2
required an average of 66.67 min of training time.
This might have happened because a proper
technique of curb climbing requires effective hand
placements on the hand rims [25] of the wheelchair
in order to apply effective forces and move the
wheelchair, especially during the pop up phase in
which the casters are popped onto the curb and the
curb ascend phase in which the rear wheels are
brought onto the curb. These important hand
placements though given in the verbal instructions
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might not have been effectively conveyed to the
verbally instructed group, but the participants in
the video instruction group might have well grasped
it on seeing it. However this cannot be solely
attributed to the mode of instructions alone, as this
task requires a lot of strength.

It was seen that the task 2 (descending curb) was
learnt early and at equally the same time by both the
groups. Group 1 required an average of 40 min and
group 2 required an average of 42.67min of training
time. This might be because descending curb is a
relatively easy task and requires lesser strength and
coordination. All the participants were able tolearn
this task in 2 training sessions except two
participants in group 2 who completed the taskin 3
sessions. This might be attributed to certain
subjective factors, as one of these patients reported
feeling of fatigue during the training sessions.

For task 3 (transfers), a significant difference was
found between the two groups on training time.
Group 1 on an average required 50.67min of training
time, whereas group 2 required an average of 61.33
min of training time. This might be because the task
of transferring has a number of subcomponents to it.
These subcomponents might have been easily
grasped and remembered by the video instructed
group as compared to the verbally instructed group
as the patient might have got confused by so many
steps and components of the task and hence leading
to more time required to pass the task.

When compared on total training time required
for all the three tasks, there was a significant
difference between the two groups. The patients in
group 1 required an average of 150.67 min of training
time and thatin group 2 required an average of 170.67
min of training time. This might have happened
because the learners have a limited capacity to attend
and the participants might have got overwhelmed
and confused by the amount of information given to
them by verbal instructions and hence might have
missed upon certain important aspects of the
technique required for the task. Whereas the video
instructed participants might have grasped the
important aspects of the technique, hence requiring
lesser training time as compared to the verbally
instructed group. The results of this study are
supported by the study results of Saleh A. Al-Abood
and K.Davids but the task used there was a dart-
aiming task [16].

Also, it was found that the participants in both
the groups were equally successful in all the three
tasks. Hence both the groups had a success rate of
100 percent.

Finally for getting an insight into the patient’s
perception of the effectiveness of the given mode of
instruction a VAS was administered, in which the
patient had to rate the effectiveness of the mode of
instruction given to them on a 0-100 percent scale. It
was found that there was no significant difference
between the two groups for the perceived
effectiveness, but in general the patients in the video
instruction group told that they quite enjoyed their
training sessions.
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Abstract

Background: Body temperature is other biologinal factor , which is known as an important indicator of
muscles function. The aim of this study was to investigate the effects of temperature on elbow flexor
(Biceps) muscles endurance. Methods: 40 male subjects (22.77+2.11, mean height of 174.99+£7.57 cm and
mean weight of 63.77+6.45 kg) participated in the present study. The biceps muscles endurance was
measured before and after applying ice and hot packs over the forearm for 15 minutes. Results: The results
showed a significant increase in biceps muscles endurance after heating. (r=0.57, p=0.001). it was found
that, cooling the muscles leaded to significant decrease of biceps muscle endurance (P=0.214).Conclusion:
These results suggest that elbow flexors is temperature sensitive. Therefore, further studies are needed to
evaluate the effects of Heat and cold on muscular function in people working in workplaces with extreme
temperature like many other biological factors, body temperature is known as an important indicator of

muscles function.

Keywords: Elbow Flexor Muscles; Temperature; Muscle Strength; Endurance.

Introduction

Increasing the muscle temperature affects the
contractile characteristics of muscles including rate
of force production and relaxation as well as
contractile velocity [1]

Most previously published measurements of the
power output of skinned mammalian muscle fibres
have been made at temperatures below 20°C. Power
output is known to be very temperature sensitive, so
it is not surprising that most of the earlier
measurements are well below the value of about 100
W kg at 20°C which West et al.found for both the
rabbit and cheetah fibres (red square and red cross).
The only published value for skinned fibres at
temperature higher than 20°C is for rat fibres at 30°C,
which produced power of 166 W kg™ [2].

According to Budoff Je [1],Fry, Ac, et al [2].
Smith,T et al [3], and Yasuo, G, etal [4], Many daily
functions and sporting events require high activity
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levels of the flexor musculature of the forearms and
hands. These are the muscles involved in gripping
strength. From sports like tennis and baseball to daily
activities such as carrying laundry, turning a
doorknob, and vacuuming, some degree of grip
strength is necessary to be successful. For example,
without adequate grip and forearm strength, tennis
players may run the risk of developing lateral
epicondylitis, otherwise known as tennis elbow.
Often overlooked or taken for granted, the strength of
one’s grip plays a key role in injury prevention and
overall strength development. The same is the case
with cricket bat gripping and upper body strength,
where if not properly done the players may run the
risk of developing injury risk [3-5].

In addition, warming the whole body affects the
blood flow to the central parts of the human body
and lessens the dynamic training capacity and
muscles endurance. Furthermore, it may also impose
an extra load to the cardiovascular system so as to
meet the activated muscles biological needs .The high
temperature environment might altered motor units
firing rate as well. It is happened by improving the
rate of force development and relaxation in higher
temperatures in comparison with lower temperatures.
Motor units firing rate is determined as a predictor
for the amount of muscles force production.
Therefore, the human body reduces its muscles force
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in order to protect the whole body from the probable
injury of extra heating. Nonetheless, heat is
commonly used in physiotherapy and sport training
to enhance muscular capability [6-7].

Temperature is an important determinant of
skeletal muscle function. Like most biological
processes, skeletal muscle contraction is temperature
sensitive. It has been known that important
parameters like maximal isometric force production,
the rates of force development and relaxation and
maximal power production strongly depend on
temperature. A greater muscle blood flow with
elevation of intramuscular temperature would
increase oxygen supply, thus potentially improving
muscle function [8].

Physical therapists clinically use hot pack to
decrease the muscle pain and spasm and to increase
the extensibility of soft tissues; also, cold pack has
been used for the treatment of acute musculoskeletal
injuries. The relationship between local tissues 1.

Methods

A total of 40 Participants were recruited from the
general community with age group 20-25 years male.
The whole procedure was completely explained to
them and they signed the informed consents prior to
participating to the study.

Participating in any regular sport or gym activity
and any history of traumatic injury, neurological
disorders, skin disorders, to upper extremities were
recognized as exclusion criteria. Sport and gym
activity considered as exclusion criteria to diminish

any confounding effects of muscle tolerance to
increase the temperature.

Participants were asked to sit on a chair, put their
forearms on the armrest in a way that shoulder
adducted and in neutral rotation, elbow neutral,
forearm supinated and wrist in 0° extension. The
subjects were asked to squeeze the dynamometer three
times, for the testing positions with 1-minute resting
period between each trial in order to overcome fatigue.
To measure the strength of elbow flexors after taking
all 3 readings we calculated the mean of the readings.
The final mean strength was noted for data analysis.
After a 10 to 15 minute rest, participants Then, a 40-
42 degree hot pack was applied biceps muscle for 15
minutes. Afterwards, same procedure was applied
for measurement of strength /endurance of elbow
flexors with a 2-day wash out, the procedure was
conducted again on the same participants. Although
in the second session participants’ forearms were
exposed to an ice pack cooled in refrigerator
temperature (0 centigrade degree). Before and
immediately after the 15-minute ice application,
elbow flexor muscle endurance was assessed. A
methodological study has been conducted prior to
the main procedure to evaluate the intra examiner
reliability for measuring the endurance of elbow
flexor muscles in which the muscle endurance was
measured two times, one day apart, prior to the
performing the main study

Results

The male subject selected in the study had a mean
age of 22.77+2.11, mean height of 174.99+7.57 cm
and mean weight of 63.77+6.45 kg.

The Effect of Temperature on Elbow Flexor Muscles Endurance

Post Heating Post Cooling
Elbow flexor muscles endurance 38.99+5.66 40.66+6.5 36.33+5.43
Skin Temperature (c°) 37.3+0.25 38.7+28 34.33+1.07
For correlation of hot application and muscle Discussion

endurance (r=0.57, p=0.001) which means that
application of hot will increase muscle endurance
as compare to application of cold (r=.233, p=.214).

The paired t-test revealed that applying hot pack
induce a significant increase in the muscle
endurance (P=0.001) while the application of ice pack
reduced the muscle endurance significantly
(P=0.214). The skin temperature improved
significantly after heating, whereas decreased by
cold pack (P<0.001).

The results of the present study demonstrated a
significant increase in elbow flexor muscles
endurance after heating them Temperature is
considered as an important determinant of muscles
function. There are two theories which explain the
effects of heating on muscles function. In the first
view, it is assumed that increasing in muscles
temperature lead to enhance muscles function due
to more blood flow to the muscles. This theory has
been developed based on the results of previous
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studies demonstrating an improve in dynamic
training capacity followed by active or passive
muscle warm up. Contrary to this, the second theory
explains the fact that doing exercises in a hot
environment reduces dynamic training capacity due
to general fatigue presumed as a result of core
temperature increase [6-7].

The present study results are in accordance with
the study done by Nodehi-Moghadam A et al.(2014)
which suggest that application of applied a hot pack
on wrist flexor muscles and the muscle endurance was
improved probably due to enhanced blood flow to the
muscles. The second theory was not checked in our
study as we heated the muscles locally. Therefore we
did not confront negative effects of general heating and
its impact on core temperature the contractile velocity
increased significantly in this temperature range [8].

Temperature is considered to be significant
determinant of skeletal muscle function and
performance. Muscle force generation and power
output vary with changes in body temperature. An
optimal temperature range at which the best
performance of muscle isometric contraction occurs
has been described. It has also been demonstrated
that muscle contraction forces and rate of force
development were impaired at low muscle
temperatures and voluntary muscular force
production capabilities were reported to be affected
below 27°C without core temperature change In fact,
Rutkove showed that even a low degree of cooling
decreased the rate of muscular force production [9].

The adductor pollicis muscle in man, when cooled
from 38 to 28 deg C and stimulate with electrical
stimulation also showed little effect of titanic strength
by temperature. Below this temperature maximum
strength was rapidly reduced. The same results were
seen in the human quadriceps by Gerrits et al (2000)
while half relaxation time was inversely related to
muscle temperature [8]. A significant decrease in
Maximal Voluntary Contraction (MVC) strength in
the order of 10% was recorded in the TA after cooling;
however, there was no change for the GM. Several
studies have shown that cooling with water
decreases isometric strength in superficial muscles.
Holewijn and Heus also monitored a drop in maximal
handgrip force after 30min local cooling at 15°C.
Comeau etal. evaluated the effects of environmental
cooling on force production in the thigh muscles and
registered a significant force drop in the quadriceps
and hamstrings at temperatures 10 °C or below [9-
11] as per study done by Mark W. Cornwall (1994)
In both male and female subjects, the force-time curve
shifts to the right following cold application but not
with heat application [12].

Conclusion

The results of the present study demonstrated that
grip capability is related to the muscles temperature.
Increase in muscles temperature caused muscles
endurance enhancement. However, applying cold
on the muscles reduced their endurance.
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Abstract

The purpose of this study is to compare the effect of core stabilization program and conventional
therapy in treating recurrent low back pain. Forty individuals were randomly assigned into two treatment
groups of conventional therapy and core stabilization exercises. Treatment effects were established by
pre-post treatment assessment of ROM,VAS and RMDQ. Both the group’s variables are assessed for
homogeneity by using one- way ANOV A prior to assessing for significance. The significance of the study
is analyzed by using student t- test. This study demonstrated significantly higher improvementsin VAS,
RMDQ following core stabilization exercises and higher improvements in ROM following conventional
exercise therapy at p=0.05. Thus this study concludes that the core stabilization exercises is more effective
in improving VAS and RMDQ scores than the conventional exercise therapy recurrent low back pain

patients.

Keywords: Core Stabilization Exercises; Low Back Pain.

Introduction

Recurrent low back pain is a cumulative process
resulting from chronic poor posture coupled with
sedentary habits that put back under severe stress.

Low back pain is associated with deconditioning
of spine and trunk due to lack of core strength and
stability in which 60-80% of general population
suffer with high recurrence rates of 60-85% within
following three year . Low backache is a discomfort
in the area of the lower part of the back and spine.

Akuthota V etal [1,2,3], have explained that core
strengthening has become a major trend in low back
rehabilitation of the lumbar spine to maintain
functional stability, promoted as a preventive regimen
and performance-enhancing program as well.

Rainsville ] et al [4,5,6],in a study reviewed
regarding the efficacy of exercise in chronic low back
pain, concluded that exercise is an integral tool to
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improve impairments in back flexibility and strength.
It is effective in improving function, and decrease
behavioral, cognitive, as well as disability aspects of
low back pain syndrome.

Purpose
1. To study the Effect of conventional exercise

2. Tostudy the Effect of core stabilization in patients
with low back pain.

3. Compare of the effects of the two and analyze for
any significant variation

There is significant difference in the effect of
treatment between core stabilization program and
conventional exercises in the management of recurrent
low back pain with core stabilization program proving
better than the conventional exercises.

Materials and Methods

Examination Table, Towels, Short wave
Diathermy, Physio ball Goniometer The subjects were
selected from the Outpatient Department of
Physiotherapy of various hospitals in Dehradun.

Method of Data Collection
Total of 40 patients in two groups of 20 each
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selected randomly. Both male and female of age group
30-50 years with the diagnosis of recurrent low back
ache

Group A: Control group 20 patients, Group B:
Experimental group 20 patients.

Type of Study

Randomized Clinical Trial

Inclusion Criteria
*  Both male and female patients.
* Age group between 30-50 years

*  Postural predisposition

Exclusion Criteria
* Patients with tumor, infection or fracture.

* Patients with rheumatic and inflammatory
conditions.

@ Patients with disc disease. Lumbar strain or
sprain.

@ Lumbar canal stenosis.
* Bowel and bladder dysfunction

< Patients with any known pathological lesion in
spine

Procedure

Selection of patient through detailed assessment
of physical findings, inclusion and exclusion criteria.
Short wave diathermy was given for 15 minutes prior
to starting the exercises to relieve pain. The patients
in the control group were treated with conventional
back exercise program for 3 days a week for 6 weeks.

Group A
Group B

Short wave Diathermy was given for 15 minutes
before the exercise session to relieve pain. Patients in
experimental group were treated with core stabilization
exercises for 30 minutes of 10 repetitions each with 10
seconds hold and adequate rest (10 seconds) was given
between each repetition. The training session was
scheduled for 3 days a week for 6 weeks.

The Exercises Given were as Follows
Exercise 1

Patient in supine lying on physio ball was
instructed to place the hands behind the head and

lift the trunk to reach the knees to hold the position
for five seconds then bring it back to neutral position.

Exercise 2

Patient lying on his back with calves resting on
the ball was asked to rock very slowly side-to-side
with normal breathing.

Fig. 1: Treatment with short wave diathermy

-

Fig. 2: Rehabilitation with core rehabilitation exercises

Group B
Exercise 3

The patient in supine lying on the floor with feet
on the ball and ankles together, arms behind  the
buttocks, using the thigh and abdominals asked to
straighten the legs and hold it for 10 seconds then
bring them back to neutral position After 6 weeks of
training program, the patients were reassessed on
the basis of pain rating on VAS and disability rating
on the Rolland Morris Disability Questionnaire and
ROM by using goniometer

Results

A group of 40 patients were randomly assigned
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into two groups of 20 in each (n=20) into Control
group (n=20), Experimental group (n=20), which
were analyzed for their normality and homogeneity
by using one-way anova.

This analysis has shown that all the groups were
homogeneous and hence were analyzed for their
significance by using student t- test. This analysis
has shown significance in relation to decrease in
pain, improving the functional outcome and
disability at p=0.05 in core stabilization group when
compared to control group

Table 1: t-value for improvement in VAS

m n2 Difference Total SD t-value P value
of Mean
20 20 1.25 0.305 4.098 0.05
Comparison of mean values for VAS between
Control and Experimental Group
B
4
|
53
§
=
2
1

Control Exparimantal

Table 2: t- value for improvements in Rolland Morris Disability
Questionnaire

n n: Difference of Total SD t-value P value
Mean
20 20 3.55 153 2.308 0.05
Discussion

The patients in group A showed improvements in
VAS score with a mean of 5.35 and in Rolland Morris
Disability Questionnaire with a mean of 10.55. These
patients also shown improvements in flexion,
extension, side flexion and rotation at p=0.05. The
patients in Group B also showed improvements in
VAS scores with a mean of 6.6 and morris disbality
questionnaire of 14.1.Though conventional back care
exercises and core stabilization exercises are proved
to be effective in chronic recurrent low back pain
patients, the group that received core stabilization
exercises shown more strengthening the isolated
muscles, where as in group B the concentration is on
strengthening the group muscles. In case of Group A
improvements in ROM is slightly higher than that of
Group B.This is an accordance with mcgillls [6,7,8]
that performing exercises on labile surface increase
abdominal muscle activity, which changes both the

level of muscle activity and the way the muscles co-
activate to stabilize the spine and whole body. This
suggests a much higher demand on motor control
system, which may be desirable for rehabilitation
programme.

Limitation
» The sample size in this study is small. The

finding should be substantiated in a larger group
of subjects.

» The follow-up to see the long-term effects of
training is not done.

» The study has not taken into consideration of
the patients other than the recurrent low back
pain patients who constitute a fewer percentage
of total back pain patients.

» Theresults of the study cannot be generalized to
all unstable surfaces and all strength-training
exercises.

» Improvements in strength of lumbar stabilizing
muscles have not been documented.

Future Studies

» The study must be incorporated on a large
population for more generalizations to be made.

» The study should be done on variety of low back
pain patients.

> Further areas of research may include examining
the intensity and duration of training.

> Corestabilization exercises using different labile
surfaces is recommended. Future studies
implementing strength outcome are advised.

Conclusion

Supporting evidence from the literature though
seems to be controversial in certain areas, the
outcome of this study with highly significant
statistical changes will lead us to the conclusion of
accepting the research hypothesis which could be
stated as “Core stabilization exercises is more
effective in the management of recurrent low back
pain than conventional therapy”.
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Abstract

The aim of this review paper was to highlight the role played by physiotherapy/ physical therapy (PT)
journals through a preliminary search of PubMed to summarize the studies on analysis of reporting
among PT journals. There were two studies on trial registration policies of journals, and seven studies
performed content analysis of published articles: two for study design (randomized controlled trials,
controlled clinical trials), three for types of published articles, one for core literature, one for gerontology
and one for bibliometrics. There is a dearth need to produce more such reports of PT journals and their
performance trend along disease-specific, treatment-specific, outcome-specific, population-specific and

evidence-specific constructs in the future.

Keywords: Evidence-Informed Physical Therapy; Scientific Contribution; Publishing Policies; Critical

Appraisal.

Introduction

Physiotherapy/Physical therapy (PT) is well
recognized as an independent clinical profession with
growing professional autonomy [1] that had paved its
way to professionalism [2] and professionalization [3]
in all fields of medicine, for evaluation and management
of all health and disease [4] conditions for people of all
ages [5]. PT journals play a comprehensive role in
scientific evolution of research in an era of evidence-
informed physical therapy [5]. The aim of this review
paper was to highlight the role played by
physiotherapy/ physical therapy (PT) journals
through a preliminary search of PubMed to summarize
the studies on analysis of reporting among PT journals.

Editorial Policies-Trial Registration

Costa et al [6] published the recommendations
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from the International Society of Physiotherapy
Journal Editors (ICMJE) for clinical trial registration
in physiotherapy journals with prospective trial
registration being advantageous for avoiding
unnecessary trial duplication and to facilitate public
dissemination by reducing selective reporting and
publication bias.

Babu et al [7] reviewed the 13 MEDLINE-indexed
English-language physical therapy journals (Journal
of Geriatric Physical Therapy, Journal of Hand
Therapy, Journal of Neurologic Physical Therapy,
Journal of Orthopaedic and Sports Physical Therapy,
Journal of Physiotherapy [formerly Australian
Journal of Physiotherapy], Journal of Science and
Medicine in Sport, Manual Therapy, Physical
Therapy, Physical Therapy in Sport, Physiotherapy,
Physiotherapy Research International, Physiotherapy
Theory and Practice, and Revista Brasileira de
Fisioterapia) for their editorial policies regarding trial
registration. Of the 13 journals, 8 recommended trial
registration, and 6 emphasized prospective trial
registration. 9% of the articles were clinical trials and
29% reported trial registration details, with a
positive trend in reporting of trial registration
observed from 2008 to 2012.

Content Analysis- Randomized Controlled Trials

Costa et al [8] reviewed to identify five core journals
in physical therapy (Archives of Physical Medicine
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and Rehabilitation, Clinical Rehabilitation, Spine,
British Medical Journal (BMJ), and Chest)by
identifying those that publish at least 80 randomized
controlled trials of physical therapy interventions,
provide the highest-quality reports of randomized
controlled trials, and have the highest journal impact
factors. Their study had mixed findings that
suggested that high-quality trials are not necessarily
published in journals with high impact factors
because there were no significant relationships
among the rankings on the basis of trial quality,
number of trials, or journal impact factor.

Content Analysis- Controlled Clinical Trials

Turrillaset al [9] reviewed 10 Spanish
physiotherapy journals for describing 78 controlled
clinical trials (CCT) into as follows; “Many of them
were multicentric, and Traumatology and
orthopaedics was the most studied field followed by
neurology. The most reported health problems were
back pain, fibromyalgia, arthrosis and stroke, and
the outcomes reported included pain control,
functional mobility and quality of life.”

Content Analysis: Types of Published Articles

Miller et al [10] evaluated 179 articles in 6
consecutive issues of the Australian Journal of
Physiotherapy (AJP), Physical Therapy (PTJ),
Physiotherapy (P), and Physiotherapy Canada (PC)
between 2000 and June 2001 to identify the type and
purpose of each article and assessed the rigor of
treatment and review articles. Majority of articles
were original studies, on human healthcare, and on
indirectly related topics on measurement properties
or on asymptomatic subjects. PTJ] had the highest
pass rate followed by AJP, P and PC.

Paciet al [11] evaluated 1627 articles in nine
physiotherapy journalsto quantify the types of
research and review articles and found 205 (12.60 %)
were randomized controlled trial (RCT).
Observational studies were most common as
validation studies and meta-analyses were least.
High heterogeneity was found in terms of distribution
over years and journals had an improvement of the
number of RCTs among years.

Saragiottoet al [12] evaluated the 7-year
bibliometric data, research design, research type
(human or animal), and clinical area for 1458 articles
published in four Brazilian physical therapy journals
(Revista Brasileira de Fisioterapia, Revista
Fisioterapiaem Movimento, RevistaFisioterapia e
Pesquisa, and RevistaActaFisidtrica). Level-2

evidence was most common, followed by levels 3
and 1. Commonly, cross-sectional studies (38%),
single-case or case-series studies, and narrative
reviews were found, and mostly human studies on
musculoskeletal, neurologic, and cardiothoracic
conditions were found.

Content Analysis- Core Literature

Fell et al [13] analysed four databases to identify
core journals in the literature of physical therapy,
references cited in that literature, and the highest
coverage rate of core journals. Their study findings
were as follows; “journal articles were the most
frequently cited type of literature, with sixteen
journals supplying one-third of the cited journal
references. Physical Therapy was the most commonly
cited title. There were more cited articles published
from 2000 to 2007 than in any previous full decade.
Of the databases analyzed, CINAHL provided the
highest coverage rate for Zone 1 2007 publications.”

Content Analysis- Gerontology

Jones and Minichiello [14] analysed 144 articles
in the field of gerontology/geriatrics published
between 1980-88 in leading physiotherapy journals
in America, Australia, Canada, New Zealand and
the United Kingdom for source of publication and
authors, research design and possible professional
practice implications. The study found under-
representation of gerontology in physiotherapy
journals with a publishing trend towards data-based
articles; with less interdisciplinary articles and
limited inter-institutional collaboration.

Content Analysis- Bibliometrics

Teixeira et al [15] evaluated the frequency of
citations of 13,009 references in 456 locally published
papers in references of three Brazilian physical
therapy journals (Fisioterapiaem Movimento,
Fisioterapia e Pesquisa and Revista Brasileira de
Fisioterapia). Nearly 22% of cited works were local
articles and 7.89% articles did not cite national
articles and 13.25% articles cited more national
articles than international articles.

Discussion and Conclusion

There were two studies on trial registration policies
of journals, and seven studies performed content
analysis of published articles: two for study design
(randomized controlled trials, controlled clinical
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trials), three for types of published articles, one for
core literature, one for gerontology and one for
bibliometrics.

Previously published reviews on disease-specific
(cancer pain [16], cancer-related fatigue [17] HIV/
AIDS [18]), treatment-specific (death/bereavement
care [19]), population-specific (pediatric [20]),
outcome-specific(quality of life [21], attitudes [22],
knowledge/awareness [23]) and evidence-specific
(validation studies [24], randomized controlled
trials [25], systematic reviews/meta-analyses [26])
constructs were on palliative care journals. Earthing
of evidence implied the strong scientific foundation
available for informed decision-making (provided
by systematic reviews and meta-analysis) whereas
unearthing implied the development of innovative
research (through preliminary, laboratory and pilot
studies). Both earthing and unearthing of scientific
evidence is an essential recipe for evidence-informed
PT [27] as was recommended in a similar review by
Kumar et al which found three studies on PT
journals [28].

In an era of exponential growth of volumes of
evidence for PT [29], there is a dearth need to produce
more such reports of PT journals and their
performance trend along disease-specific, treatment-
specific, outcome-specific, population-specific and
evidence-specific constructs in the future through
rigorous content analysis methodologies.
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