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INTRODUCTION

Low back pain (LBP) is one of the most common health 
disorders and cause of disability1,2. It is estimated that 
worldwide, nine out of ten adults experience low back 
pain (LBP) once in lifetime1. It results in a major individual 
and fiscal burden globally. While it affects both the 
genders of all ages it is estimated that it is more common 
amongst adults of working age and hence it is also a 
major cause of functional disability and work absentee-
ism1. However, in elderly as well low back pain (LBP) is one 
of the most frequently reported symptom3-7. It is defined as 
the pain and muscle stiffness localized below the costal 
margin and above the inferior gluteal region, with or 
without sciatica 8.

There are multiple etiologies of low back pain (LBP); exces-
sive repeated activity, disk injury or degeneration, spondy-
lolisthesis, spinal stenosis, scoliosis etc. Consequently the 
characteristic of pain also varies; it may be sharp or 
stabbing, dull or achy. Activities such as jogging or running 
on cement roads instead of cinder tracks, heavy lifting, 
and prolonged sitting (especially in cars, trucks, and 
poorly designed chairs) can provoke back pain9,10.

The onset of low back pain (LBP) varies it may be acute or 
chronic. Acute low back pain (ALBP) is of a time period 
less than 3 months however, it is classified as chronic low 
back pain (CLBP) if it persists beyond the normal phase of 
healing i.e. more than twelve weeks. Low back pain (LBP) 
is thus more disabling if it is chronic and causes more 
physical and psychological impediment10. The term 
nonspecific means that the pain is not characteristic to an 
identifiable pathology (e.g., tumor, infection, inflamma-
tion, fracture, osteoporosis, rheumatoid arthritis)8. Almost 
85% of people suffer from non-specific low back pain 
(NSLBP)11.

Despite this lack of knowledge, regarding underlying 
pathology, a number of interventions exist for the 
treatment of non-specific low back pain (NSLBP) and 
spinal manipulation therapy (SMT) is one of them.

Spinal manipulation (SM) is practiced by health care 
professionals and some medical doctors as well12.In 
clinical setting, the selection of a manipulation technique 
varies widely among therapists. Spinal manipulation thera-
py (SMT) may be given with thrust; high velocity low ampli-
tude (HVLA) or without thrust; low velocity high amplitude 
(LVHA). High velocity low amplitude (HVLA) is performed 
through pain and is usually associated with an audible 
sound, a cavitation pop whereas there is no audible 
sound in low velocity high amplitude (LVHA) which is 
applied in relatively acute conditions of less than three 
months13.

High velocity low amplitude spinal manipulation 
(HVLA-SM) is performed with the participant in the lateral 
recumbent position. Patients achieve a side-lying position 
with the free hip and knee slightly flexed and adducted 
while the lumbar spine and pelvis remain roughly perpen-
dicular to the treatment are. On the weight bearing side, 
the hip and knee, are extended or very slightly flexed. The 
therapist stands in front of the patient while stabilizing the 
free thigh and leg with their own thigh. The patient's 
shoulder is stabilized with the therapist's hand stabilizing 
hand while the patient's forearms rest across his chest or 
abdomen. A precise high velocity low amplitude manipu-
lative thrust (HVLA-MT) is applied with the therapist's other 

hand on specific areas of the patient's lumbar vertebrae 
(mamillary process, spinous process) or pelvis (posterior 
superior iliac spine, ischial tuberosity, sacral ala, 1st sacral 
segment, 3-4th sacral segment), depending on the condi-
tion and treatment objectives. Brief controlled movements 
of the therapist's upper limb and body, often combined 
with a slight falling or body-drop movement creates the 
momentum and position for high velocity low amplitude 
spinal manipulation thrust (HVLA-SMT) that is provided 
through the contact hand. The direction of thrust varies 
with therapeutic intent and point of contact. Thrust is not 
provided with the stabilizing hand; nonetheless, to 
maintain patient’s stability on the treatment couch, slight 
counter pressure is oftenessential14,15,16.

A large number of evidence on non-biomechanical 
effects of spinal manipulative therapy (SMT) in people who 
are healthy and in people with symptoms of low back pain 
(LBP) has been published in the past decade, having said 
that the effectiveness of spinal manipulative therapy (SMT) 
in decreasing low back pain (LBP) is still uncer-
tain17,18,19,20,21.Previous systematic reviews also proposed 
that high velocity low amplitude (HVLA) spinal manipula-
tive therapy (SMT) will improve clinical outcomes, however 
its efficaciousness compared to different common 
intervention has not been clearly demonstrated. Thus the 
objective of this review is to assess the efficacy of High 
velocity low amplitude (HVLA) spinal manipulative thera-
py (SMT) for nonspecific low back pain (NSLBP) as it is still 
notoriously indefinite.

METHODS

Study Design
This systemic review used the Preferred Reporting Items for 
Systemic Reviews and Meta Analyses (PRISMA) guide-
lines22 which is a 27 item checklist intended to improve 
eminence of systemic reviews and meta analyses of 
randomized controlled trials, in particular, but can be used 
for other study designs as well23.

Eligibility Criteria
The eligibility criterion comprises of population, interven-
tion, control, outcomes, and study design (PICOS) princi-
ples as follows:
Population: Adults, 18 years and above, participants 
presenting with sign and symptoms of Non Specific Low 
Back Pain (NSLBP).
Intervention: High velocity low amplitude (HVLA) spinal 
manipulation therapy (SMT) intervention was eligible for 
inclusion in this review.
Control: Any group that did not receive HVLA spinal 
manipulation or a groups determining efficacy of 
technique other than HVLA.
Outcomes: The outcomes could include but were not 
limited to patient reported pain reduction and improved 
quality of life (QoL). For inclusion the outcome measures 
must have been obtained at least once post treatment.
Study Design: Only randomized controlled trials (RCTs) and 
systemic reviews are eligible to be included in this review.

Search Procedure
Using MeSH terms such as Low Back Pain (LBP), Non-Specif-
ic Low Back Pain (NSLBP), Spinal Manipulation Therapy 
(SMT), Osteopathic Spinal Manipulation (OST), High Veloci-
ty Low Amplitude (HVLA), High Velocity Low Amplitude 
Spinal Manipulation (HVLASM), and Chronic Back Pain 
(CBP) systemic searches were conducted in the following 
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Back pain is one of the most frequently seen health problems, affecting 9 out 
of 10 people in a population at some point during their lives1. The lower back 
is the region most commonly affected. Low-back pain can be debilitating, 
and it is often challenging to treat Low Back Pain.
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than HVLA or studies of spinal manipulation under anesthesia were exclud-
ed.

RESULTS
Eight full text papers and three systemic reviews justifying the inclusion criteria 
are reviewed which revealed that high velocity low amplitude spinal manip-
ulative therapy have significant effect in alleviating low back pain.

CONCLUSION
Spinal manipulation therapy is a distinctive approach that considerably 
decreases nonspecific low back pain however there is need of further 
clinical trials into this subject focusing solely on high velocity low amplitude 
spinal manipulation.
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electronic databases (from their origin up to February 
2014): MEDLINE, EMBASE, AMED, CINAHL, PEDro, APTA, 
MANTIS, OSTMED, ScienceDirect and Cochrane 
database. Initially the MeSH terms were searched individu-
ally and then later using Boolean logic OR and AND the 
search was carried out.Moreover reference lists of all 
articles were also searched for further literature.

Study Selection
The searched articles were reviewed to identify the studies 
as randomized control trials (RCTs) fulfilling the inclusion 
criteria. Full texts of the articles, that met the inclusion 
criteria, were extracted to further assess whether they 
fulfilled the eligibility criteria. Studies that involved manipu-
lation under anesthesia (MUA) or studies involving hospital-
ized patients as participants were excluded from this 
review. Non-English language articles, animal and cadav-
er studies were not included. Case reports, case series, 
editorials, comments, letters, abstracts, guidelines and 
protocols were also excluded, from this review, due to risk 
of bias associated with these designs.

Data Collection
Eight eligible trials were reviewed and data was collected. 
The items that were extracted from studies were: study 
design, description of sample size, number of treatments 
provided, description of comparison interventions, assess-
ment measures and results as shown in Table 1.

Risk of Bias
Risk of bias was assessed using the Cochrane Collabora-
tion’s Tool for Assessing Risk of Bias24 that comprises of 
following domains:
a) Was the allocation sequence adequately generated?
b) Was the allocation adequately concealed?
c) Was information of the allocated interventions 
adequately prevented during the study?
d) Were incomplete outcome data sufficiently 
addressed?
e) Are reports of the study free of suggestion of selective 
outcome reporting?
f) Was the study apparently free of other problems that 
could put it at a risk of bias?

The completed risk of bias tool is displayed in Table 1. 
Possible approach for summary assessments outcome 
(across domains) within and across studies was given by 
Yes (Y) i.e. Low Risk of Bias, No (N) i.e. High Risk of Bias, 
Unclear (U) i.e. Unclear Risk of Bias.

Additionally the Physiotherapy Evidence Database PEDro-
Scores25 for papers in this review was summarized as well 
that contains the following list of criteria:
a) Eligibility criteria were specified.
b) Participants were randomly allocated to groups.
c) Allocation was concealed.
d) The groups were comparable at baseline regarding the 
most important prognostic indicators.
e) There was blinding of all subjects.
f) Blinding of all therapists who administered the therapy 
was performed.
g) Blinding of all assessors who measured at least one key 
outcome was performed.
h) Measures of at least one key outcome were attained 
from more than 85%of the subjects initially allocated to 
groups.
i) Subjects for whom outcome measures were available 
received the treatment or control condition as allocated 
or, where this was not the case; data for at least one key 
outcome was analyzed by intention to treat.

j) The results of between-group statistical comparisons are 
reported for at least one key outcome.
k) Both point measures and measures of variability are 
provided for atleast one key outcome.

These evaluators were employed as they have been 
shown to be reliable and valid for the assessment of 
randomized controlled trials.

Synthesis of Results
The results of the search strategy are presented in a 
PRISMA(Preferred Reporting Items for Systemic Reviews 
and Meta Analyses) flow chart22 (Fig. 1)which demon-
strates, a total of 434 citations were identified through the 
search strategy out of which 309 articles were not relevant 
to the subject matter and thus were not considered.125 
records were screened and after the removal of duplicate 
records only eight papers satisfied the eligibility criteria of 
this review; Hoehler et al.26, Cherkin et al.27, Andersson et 
al.28,Descarreaux et al.29, Bronfort et al.30,Balthazard P et 
al.31,de OliveriaRF et al.32, Haas et al. 33 Out of these the trial 
by Haas et al. is a forthcoming article in press. Three 
systemic reviews, by Licciardoneetal.34, Ferreira et al.35, 
Kuczynski et al.36, were also procured that fulfilled the 
inclusion criteria.

DISCUSSION

This systemic review intended to determine the efficacy of 
high velocity low amplitude spinal manipulative therapy 
(HVLA-SMT) in nonspecific low back pain (NSLBP), by an 
updated literature review, identified that low back pain 
(LBP) conditions are reduced after spinal manipulative 
therapy (SMT). The Physiotherapy Evidence Database 
(PEDro) scores of the studies included in this review shows 
that the methodological quality of this topic and of the 
trials included was generally high and the study by Descar-
reaux et al.29,with three fold blinding, scored 10 out of 11 
on Physiotherapy Evidence Database (PEDro)scale. 
However, amongst all other randomized controlled trials, 
this was the only study that had the lowest sample size of 
30. Moreover, this was also the only study that examined 
the sole effect of time on pain and disability levels and the 
study was divided into two phases.

A large number of potential studies were excluded and 
studies using clearly defined high velocity low amplitude 
spinal manipulative therapy (HVLA-SMT) as treatment 
were included. There was no gender restriction in any of 
the trials included. The maximum sample size measured, in 

any of the eight randomized controlled trials (RCTs), was 
321 in the study by Cherkin DC et al. out of which122 
patients received spinal manipulative therapy 
(SMT)27.Cherkin DC et al. had two comparison groups out 
of which one was a minimal intervention control group 
that received an educational booklet that discussed 
causes of low back pain (LBP),prognosis, appropriate use 
of imaging studies and activities for promoting recovery 
and preventing recurrences. Since the booklet group did 
not receive care during follow up, the group showed low 
levels of satisfactions with care whereas main benefit of 
spinal manipulative therapy (SMT) in contrast, according 
to the authors, was increased levels of satisfaction with 
care27.

Outcome assessors of the studies included; 100 point 
modified Von Korff Pain Intensity, 11 Point Numeric Pain 
Rating Scale, 36 Item Short Form Health Survey,11 Point 
Scale of Bothersomenessrating how bothersome symp-
toms were, Functional Disability Scale, Modified Roland 
Disability Scale, Oswestry Disability Index, Pressure Algome-
ter, Fear Avoidance Beliefs Questionnaire, Range of 
Motion (ROM), Straight Leg Raising (SLR) to Pain, Straight 
Leg Raising (SLR) to Pelvic Rotation, Distance of Finger-tips 

from floor on maximum forward flexion, Sorensen and 
Shirado Tests.

The study by Haas M et al.assessed dose response of spinal 
manipulation (SM) and revealed that 12 sessions of spinal 
manipulative therapy (SMT) in 6 weeks, from a therapist, 
yielded the most favorable pain and functional disability 
improvement for chronic nonspecific low back pain 
(CNSLBP)33. Whereas according to the study of Bronfort et 
al. patients who received supervised clinical exercise, for 
the management of chronic nonspecific low back pain 
(CNSLBP), reported to be more satisfied with care given 
during the treatment and in follow up periods when 
compared with the patients who received spinal manipu-
lative therapy (SMT) however the short and long term 
differences were small and not statistically significant. The 
distinctive feature of this trial was that it included patient’s 
preferences at different levels using quantitative and 
qualitative methods and assessed the preferences 
through comprehensive interviews and according to this 
study the outcome that was most important to the 
patients was pain. This study also assessed trunk muscle 
strength and endurance by blind examiners30.

A systemic review that included studies pertaining to only 
pain outcomes also stated spinal manipulative therapy 
(SMT) effective in reducing pain34. They also concluded 
that the level of pain reduction is greater than expected 
from placebo effects alone and persists for at least three 
months.

The study by Balthazard P et al. confirms the immediate 
analgesic effects of spinal manipulative therapy (SMT) 
and compared it to a true placebo intervention in which 
they provided ultrasound treatment and the patient did 
not know the device is not turned on and that the 
treatment was ineffective31.

Only one trial reported no significant difference in clinical 
outcomes between standard care and spinal manipula-
tive therapy (SMT) amongst patients with low back pain 
(LBP)of at least three weeks in duration28.The main areas of 
weakness in this study were the size of the study groups; 72 
in the smaller group, as compared with an ideal size of 
more than 100, the lack of a placebo control group, and 
the lack of blinding of the patients. The study by Ferreira et 
al. also concluded spinal manipulative therapy (SMT) not 
to be much effective when compared to non-steroidal 
anti-inflammatory drugs (NSAIDs) in improving disability of 
patients with chronic low back pain (CLBP)35.

The effect of spinal manipulative therapy (SMT) on 
pressure pain threshold (PPT) was assessed by de Olivera 
RF et al.32 in the study comparing region specific and non 
region specific manipulation at lumbar level. No changes 
were observed on pressure pain threshold in region specif-
ic manipulation whereas increase in pressure pain thresh-
old (PPT) was reported, at lumbar level, in the non region 
specific group receiving manipulation.

The review by Kuczynski JJ et al. stated spinal manipulative 
therapy (SMT)to be a safe intervention that improves 
clinical outcomes for a variety of patients with low back 
pain (LBP)36.The overall results of all trails, included in this 
review, ascertained the efficacy of spinal manipulative 
therapy (SMT) though the extent of efficaciousness is 
variable amongst the studies.

STRENGTHS AND LIMITATIONS

The studies included in this review used ample outcome 
measures furthermore the quality of trials included was 
also respectable and the risk of bias assessment was, on 
average, low as well however there were some limitations 
in this review.

Alike in any systemic review there is a possibility that there 
may be clinical trials that were missed in the search 
process furthermore the search strategy was limited to 
include only those articles which were published in English 
language. Moreover there were only two trials in this 
review that focused only on high velocity low amplitude 
spinal manipulation (HVLA-SMT) without any adjuvant 
conservative treatment (Table. 4)and this is mentioned in 
only one out of them. One more consistent feature across 
all studies, except one, is a failure to blind the care giver 
and a majority of the studies did not integrate blinding of 
participants which does not eliminate the risk of bias and 
thus appends to the limitations of this review.

IMPLICATIONS FOR PRACTICE

Despite the aforementioned limitation there appears to 
be a trend suggesting high velocity low amplitude spinal 
manipulation (HVLA-SMT) has a useful role to play in the 
management of non- specific low back pain (NSLBP) 
neither any of the reviews conclusively demonstrates that 
spinal manipulative therapy (SMT) is ineffective. Further-
more, spinal manipulation (SM) has been associated with 
frequent but minimal adverse effects and with serious but 
possibly rare complications so the risk benefit ratio should 
be considered prior to beginning spinal manipulative 
therapy (SMT)37,38.However its efficacy in chronic condi-
tions compared to acute conditions is still uncertain.

IMPLICATIONS FOR RESEARCH

Due to paucity of research and aforementioned limita-
tions associated with present researches the ambiguity 
regarding the efficacy of high velocity low amplitude 
spinal manipulation therapy (HVLA–SMT) still exists. There is 
a need of quality evidence with random, adequate, 
concealed allocation and with three fold blinding, 
adequate follow up and between group analyses to 
reach to a definite conclusion. The studies should consider 
the role of spinal manipulation (SM) in acute, sub-acute 
and chronic long standing conditions individually with 
variation in manipulation techniques in accordance to the 
condition. Clinical trials analyzing the mechanism of 
action of the techniques of spinal manipulation (SM) are 
also needed intensely.

CONCLUSION

This review indicates the scarcity of clinical trials assessing 
the efficacy of high velocity low amplitude spinal manipu-
lation therapy (HVLA-SMT) in nonspecific low back 
pain(NSLBP) however its significance in treating it cannot 
be repudiated but further research is warranted to fully 
evaluate the likely benefit.
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Low back pain (LBP) is one of the most common health 
disorders and cause of disability1,2. It is estimated that 
worldwide, nine out of ten adults experience low back 
pain (LBP) once in lifetime1. It results in a major individual 
and fiscal burden globally. While it affects both the 
genders of all ages it is estimated that it is more common 
amongst adults of working age and hence it is also a 
major cause of functional disability and work absentee-
ism1. However, in elderly as well low back pain (LBP) is one 
of the most frequently reported symptom3-7. It is defined as 
the pain and muscle stiffness localized below the costal 
margin and above the inferior gluteal region, with or 
without sciatica 8.

There are multiple etiologies of low back pain (LBP); exces-
sive repeated activity, disk injury or degeneration, spondy-
lolisthesis, spinal stenosis, scoliosis etc. Consequently the 
characteristic of pain also varies; it may be sharp or 
stabbing, dull or achy. Activities such as jogging or running 
on cement roads instead of cinder tracks, heavy lifting, 
and prolonged sitting (especially in cars, trucks, and 
poorly designed chairs) can provoke back pain9,10.

The onset of low back pain (LBP) varies it may be acute or 
chronic. Acute low back pain (ALBP) is of a time period 
less than 3 months however, it is classified as chronic low 
back pain (CLBP) if it persists beyond the normal phase of 
healing i.e. more than twelve weeks. Low back pain (LBP) 
is thus more disabling if it is chronic and causes more 
physical and psychological impediment10. The term 
nonspecific means that the pain is not characteristic to an 
identifiable pathology (e.g., tumor, infection, inflamma-
tion, fracture, osteoporosis, rheumatoid arthritis)8. Almost 
85% of people suffer from non-specific low back pain 
(NSLBP)11.

Despite this lack of knowledge, regarding underlying 
pathology, a number of interventions exist for the 
treatment of non-specific low back pain (NSLBP) and 
spinal manipulation therapy (SMT) is one of them.

Spinal manipulation (SM) is practiced by health care 
professionals and some medical doctors as well12.In 
clinical setting, the selection of a manipulation technique 
varies widely among therapists. Spinal manipulation thera-
py (SMT) may be given with thrust; high velocity low ampli-
tude (HVLA) or without thrust; low velocity high amplitude 
(LVHA). High velocity low amplitude (HVLA) is performed 
through pain and is usually associated with an audible 
sound, a cavitation pop whereas there is no audible 
sound in low velocity high amplitude (LVHA) which is 
applied in relatively acute conditions of less than three 
months13.

High velocity low amplitude spinal manipulation 
(HVLA-SM) is performed with the participant in the lateral 
recumbent position. Patients achieve a side-lying position 
with the free hip and knee slightly flexed and adducted 
while the lumbar spine and pelvis remain roughly perpen-
dicular to the treatment are. On the weight bearing side, 
the hip and knee, are extended or very slightly flexed. The 
therapist stands in front of the patient while stabilizing the 
free thigh and leg with their own thigh. The patient's 
shoulder is stabilized with the therapist's hand stabilizing 
hand while the patient's forearms rest across his chest or 
abdomen. A precise high velocity low amplitude manipu-
lative thrust (HVLA-MT) is applied with the therapist's other 

hand on specific areas of the patient's lumbar vertebrae 
(mamillary process, spinous process) or pelvis (posterior 
superior iliac spine, ischial tuberosity, sacral ala, 1st sacral 
segment, 3-4th sacral segment), depending on the condi-
tion and treatment objectives. Brief controlled movements 
of the therapist's upper limb and body, often combined 
with a slight falling or body-drop movement creates the 
momentum and position for high velocity low amplitude 
spinal manipulation thrust (HVLA-SMT) that is provided 
through the contact hand. The direction of thrust varies 
with therapeutic intent and point of contact. Thrust is not 
provided with the stabilizing hand; nonetheless, to 
maintain patient’s stability on the treatment couch, slight 
counter pressure is oftenessential14,15,16.

A large number of evidence on non-biomechanical 
effects of spinal manipulative therapy (SMT) in people who 
are healthy and in people with symptoms of low back pain 
(LBP) has been published in the past decade, having said 
that the effectiveness of spinal manipulative therapy (SMT) 
in decreasing low back pain (LBP) is still uncer-
tain17,18,19,20,21.Previous systematic reviews also proposed 
that high velocity low amplitude (HVLA) spinal manipula-
tive therapy (SMT) will improve clinical outcomes, however 
its efficaciousness compared to different common 
intervention has not been clearly demonstrated. Thus the 
objective of this review is to assess the efficacy of High 
velocity low amplitude (HVLA) spinal manipulative thera-
py (SMT) for nonspecific low back pain (NSLBP) as it is still 
notoriously indefinite.

METHODS

Study Design
This systemic review used the Preferred Reporting Items for 
Systemic Reviews and Meta Analyses (PRISMA) guide-
lines22 which is a 27 item checklist intended to improve 
eminence of systemic reviews and meta analyses of 
randomized controlled trials, in particular, but can be used 
for other study designs as well23.

Eligibility Criteria
The eligibility criterion comprises of population, interven-
tion, control, outcomes, and study design (PICOS) princi-
ples as follows:
Population: Adults, 18 years and above, participants 
presenting with sign and symptoms of Non Specific Low 
Back Pain (NSLBP).
Intervention: High velocity low amplitude (HVLA) spinal 
manipulation therapy (SMT) intervention was eligible for 
inclusion in this review.
Control: Any group that did not receive HVLA spinal 
manipulation or a groups determining efficacy of 
technique other than HVLA.
Outcomes: The outcomes could include but were not 
limited to patient reported pain reduction and improved 
quality of life (QoL). For inclusion the outcome measures 
must have been obtained at least once post treatment.
Study Design: Only randomized controlled trials (RCTs) and 
systemic reviews are eligible to be included in this review.

Search Procedure
Using MeSH terms such as Low Back Pain (LBP), Non-Specif-
ic Low Back Pain (NSLBP), Spinal Manipulation Therapy 
(SMT), Osteopathic Spinal Manipulation (OST), High Veloci-
ty Low Amplitude (HVLA), High Velocity Low Amplitude 
Spinal Manipulation (HVLASM), and Chronic Back Pain 
(CBP) systemic searches were conducted in the following 

electronic databases (from their origin up to February 
2014): MEDLINE, EMBASE, AMED, CINAHL, PEDro, APTA, 
MANTIS, OSTMED, ScienceDirect and Cochrane 
database. Initially the MeSH terms were searched individu-
ally and then later using Boolean logic OR and AND the 
search was carried out.Moreover reference lists of all 
articles were also searched for further literature.

Study Selection
The searched articles were reviewed to identify the studies 
as randomized control trials (RCTs) fulfilling the inclusion 
criteria. Full texts of the articles, that met the inclusion 
criteria, were extracted to further assess whether they 
fulfilled the eligibility criteria. Studies that involved manipu-
lation under anesthesia (MUA) or studies involving hospital-
ized patients as participants were excluded from this 
review. Non-English language articles, animal and cadav-
er studies were not included. Case reports, case series, 
editorials, comments, letters, abstracts, guidelines and 
protocols were also excluded, from this review, due to risk 
of bias associated with these designs.

Data Collection
Eight eligible trials were reviewed and data was collected. 
The items that were extracted from studies were: study 
design, description of sample size, number of treatments 
provided, description of comparison interventions, assess-
ment measures and results as shown in Table 1.

Risk of Bias
Risk of bias was assessed using the Cochrane Collabora-
tion’s Tool for Assessing Risk of Bias24 that comprises of 
following domains:
a) Was the allocation sequence adequately generated?
b) Was the allocation adequately concealed?
c) Was information of the allocated interventions 
adequately prevented during the study?
d) Were incomplete outcome data sufficiently 
addressed?
e) Are reports of the study free of suggestion of selective 
outcome reporting?
f) Was the study apparently free of other problems that 
could put it at a risk of bias?

The completed risk of bias tool is displayed in Table 1. 
Possible approach for summary assessments outcome 
(across domains) within and across studies was given by 
Yes (Y) i.e. Low Risk of Bias, No (N) i.e. High Risk of Bias, 
Unclear (U) i.e. Unclear Risk of Bias.

Additionally the Physiotherapy Evidence Database PEDro-
Scores25 for papers in this review was summarized as well 
that contains the following list of criteria:
a) Eligibility criteria were specified.
b) Participants were randomly allocated to groups.
c) Allocation was concealed.
d) The groups were comparable at baseline regarding the 
most important prognostic indicators.
e) There was blinding of all subjects.
f) Blinding of all therapists who administered the therapy 
was performed.
g) Blinding of all assessors who measured at least one key 
outcome was performed.
h) Measures of at least one key outcome were attained 
from more than 85%of the subjects initially allocated to 
groups.
i) Subjects for whom outcome measures were available 
received the treatment or control condition as allocated 
or, where this was not the case; data for at least one key 
outcome was analyzed by intention to treat.

j) The results of between-group statistical comparisons are 
reported for at least one key outcome.
k) Both point measures and measures of variability are 
provided for atleast one key outcome.

These evaluators were employed as they have been 
shown to be reliable and valid for the assessment of 
randomized controlled trials.

Synthesis of Results
The results of the search strategy are presented in a 
PRISMA(Preferred Reporting Items for Systemic Reviews 
and Meta Analyses) flow chart22 (Fig. 1)which demon-
strates, a total of 434 citations were identified through the 
search strategy out of which 309 articles were not relevant 
to the subject matter and thus were not considered.125 
records were screened and after the removal of duplicate 
records only eight papers satisfied the eligibility criteria of 
this review; Hoehler et al.26, Cherkin et al.27, Andersson et 
al.28,Descarreaux et al.29, Bronfort et al.30,Balthazard P et 
al.31,de OliveriaRF et al.32, Haas et al. 33 Out of these the trial 
by Haas et al. is a forthcoming article in press. Three 
systemic reviews, by Licciardoneetal.34, Ferreira et al.35, 
Kuczynski et al.36, were also procured that fulfilled the 
inclusion criteria.

DISCUSSION

This systemic review intended to determine the efficacy of 
high velocity low amplitude spinal manipulative therapy 
(HVLA-SMT) in nonspecific low back pain (NSLBP), by an 
updated literature review, identified that low back pain 
(LBP) conditions are reduced after spinal manipulative 
therapy (SMT). The Physiotherapy Evidence Database 
(PEDro) scores of the studies included in this review shows 
that the methodological quality of this topic and of the 
trials included was generally high and the study by Descar-
reaux et al.29,with three fold blinding, scored 10 out of 11 
on Physiotherapy Evidence Database (PEDro)scale. 
However, amongst all other randomized controlled trials, 
this was the only study that had the lowest sample size of 
30. Moreover, this was also the only study that examined 
the sole effect of time on pain and disability levels and the 
study was divided into two phases.

A large number of potential studies were excluded and 
studies using clearly defined high velocity low amplitude 
spinal manipulative therapy (HVLA-SMT) as treatment 
were included. There was no gender restriction in any of 
the trials included. The maximum sample size measured, in 

any of the eight randomized controlled trials (RCTs), was 
321 in the study by Cherkin DC et al. out of which122 
patients received spinal manipulative therapy 
(SMT)27.Cherkin DC et al. had two comparison groups out 
of which one was a minimal intervention control group 
that received an educational booklet that discussed 
causes of low back pain (LBP),prognosis, appropriate use 
of imaging studies and activities for promoting recovery 
and preventing recurrences. Since the booklet group did 
not receive care during follow up, the group showed low 
levels of satisfactions with care whereas main benefit of 
spinal manipulative therapy (SMT) in contrast, according 
to the authors, was increased levels of satisfaction with 
care27.

Outcome assessors of the studies included; 100 point 
modified Von Korff Pain Intensity, 11 Point Numeric Pain 
Rating Scale, 36 Item Short Form Health Survey,11 Point 
Scale of Bothersomenessrating how bothersome symp-
toms were, Functional Disability Scale, Modified Roland 
Disability Scale, Oswestry Disability Index, Pressure Algome-
ter, Fear Avoidance Beliefs Questionnaire, Range of 
Motion (ROM), Straight Leg Raising (SLR) to Pain, Straight 
Leg Raising (SLR) to Pelvic Rotation, Distance of Finger-tips 

from floor on maximum forward flexion, Sorensen and 
Shirado Tests.

The study by Haas M et al.assessed dose response of spinal 
manipulation (SM) and revealed that 12 sessions of spinal 
manipulative therapy (SMT) in 6 weeks, from a therapist, 
yielded the most favorable pain and functional disability 
improvement for chronic nonspecific low back pain 
(CNSLBP)33. Whereas according to the study of Bronfort et 
al. patients who received supervised clinical exercise, for 
the management of chronic nonspecific low back pain 
(CNSLBP), reported to be more satisfied with care given 
during the treatment and in follow up periods when 
compared with the patients who received spinal manipu-
lative therapy (SMT) however the short and long term 
differences were small and not statistically significant. The 
distinctive feature of this trial was that it included patient’s 
preferences at different levels using quantitative and 
qualitative methods and assessed the preferences 
through comprehensive interviews and according to this 
study the outcome that was most important to the 
patients was pain. This study also assessed trunk muscle 
strength and endurance by blind examiners30.

A systemic review that included studies pertaining to only 
pain outcomes also stated spinal manipulative therapy 
(SMT) effective in reducing pain34. They also concluded 
that the level of pain reduction is greater than expected 
from placebo effects alone and persists for at least three 
months.

The study by Balthazard P et al. confirms the immediate 
analgesic effects of spinal manipulative therapy (SMT) 
and compared it to a true placebo intervention in which 
they provided ultrasound treatment and the patient did 
not know the device is not turned on and that the 
treatment was ineffective31.

Only one trial reported no significant difference in clinical 
outcomes between standard care and spinal manipula-
tive therapy (SMT) amongst patients with low back pain 
(LBP)of at least three weeks in duration28.The main areas of 
weakness in this study were the size of the study groups; 72 
in the smaller group, as compared with an ideal size of 
more than 100, the lack of a placebo control group, and 
the lack of blinding of the patients. The study by Ferreira et 
al. also concluded spinal manipulative therapy (SMT) not 
to be much effective when compared to non-steroidal 
anti-inflammatory drugs (NSAIDs) in improving disability of 
patients with chronic low back pain (CLBP)35.

The effect of spinal manipulative therapy (SMT) on 
pressure pain threshold (PPT) was assessed by de Olivera 
RF et al.32 in the study comparing region specific and non 
region specific manipulation at lumbar level. No changes 
were observed on pressure pain threshold in region specif-
ic manipulation whereas increase in pressure pain thresh-
old (PPT) was reported, at lumbar level, in the non region 
specific group receiving manipulation.

The review by Kuczynski JJ et al. stated spinal manipulative 
therapy (SMT)to be a safe intervention that improves 
clinical outcomes for a variety of patients with low back 
pain (LBP)36.The overall results of all trails, included in this 
review, ascertained the efficacy of spinal manipulative 
therapy (SMT) though the extent of efficaciousness is 
variable amongst the studies.

STRENGTHS AND LIMITATIONS

The studies included in this review used ample outcome 
measures furthermore the quality of trials included was 
also respectable and the risk of bias assessment was, on 
average, low as well however there were some limitations 
in this review.

Alike in any systemic review there is a possibility that there 
may be clinical trials that were missed in the search 
process furthermore the search strategy was limited to 
include only those articles which were published in English 
language. Moreover there were only two trials in this 
review that focused only on high velocity low amplitude 
spinal manipulation (HVLA-SMT) without any adjuvant 
conservative treatment (Table. 4)and this is mentioned in 
only one out of them. One more consistent feature across 
all studies, except one, is a failure to blind the care giver 
and a majority of the studies did not integrate blinding of 
participants which does not eliminate the risk of bias and 
thus appends to the limitations of this review.

IMPLICATIONS FOR PRACTICE

Despite the aforementioned limitation there appears to 
be a trend suggesting high velocity low amplitude spinal 
manipulation (HVLA-SMT) has a useful role to play in the 
management of non- specific low back pain (NSLBP) 
neither any of the reviews conclusively demonstrates that 
spinal manipulative therapy (SMT) is ineffective. Further-
more, spinal manipulation (SM) has been associated with 
frequent but minimal adverse effects and with serious but 
possibly rare complications so the risk benefit ratio should 
be considered prior to beginning spinal manipulative 
therapy (SMT)37,38.However its efficacy in chronic condi-
tions compared to acute conditions is still uncertain.

IMPLICATIONS FOR RESEARCH

Due to paucity of research and aforementioned limita-
tions associated with present researches the ambiguity 
regarding the efficacy of high velocity low amplitude 
spinal manipulation therapy (HVLA–SMT) still exists. There is 
a need of quality evidence with random, adequate, 
concealed allocation and with three fold blinding, 
adequate follow up and between group analyses to 
reach to a definite conclusion. The studies should consider 
the role of spinal manipulation (SM) in acute, sub-acute 
and chronic long standing conditions individually with 
variation in manipulation techniques in accordance to the 
condition. Clinical trials analyzing the mechanism of 
action of the techniques of spinal manipulation (SM) are 
also needed intensely.

CONCLUSION

This review indicates the scarcity of clinical trials assessing 
the efficacy of high velocity low amplitude spinal manipu-
lation therapy (HVLA-SMT) in nonspecific low back 
pain(NSLBP) however its significance in treating it cannot 
be repudiated but further research is warranted to fully 
evaluate the likely benefit.
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INTRODUCTION

Low back pain (LBP) is one of the most common health 
disorders and cause of disability1,2. It is estimated that 
worldwide, nine out of ten adults experience low back 
pain (LBP) once in lifetime1. It results in a major individual 
and fiscal burden globally. While it affects both the 
genders of all ages it is estimated that it is more common 
amongst adults of working age and hence it is also a 
major cause of functional disability and work absentee-
ism1. However, in elderly as well low back pain (LBP) is one 
of the most frequently reported symptom3-7. It is defined as 
the pain and muscle stiffness localized below the costal 
margin and above the inferior gluteal region, with or 
without sciatica 8.

There are multiple etiologies of low back pain (LBP); exces-
sive repeated activity, disk injury or degeneration, spondy-
lolisthesis, spinal stenosis, scoliosis etc. Consequently the 
characteristic of pain also varies; it may be sharp or 
stabbing, dull or achy. Activities such as jogging or running 
on cement roads instead of cinder tracks, heavy lifting, 
and prolonged sitting (especially in cars, trucks, and 
poorly designed chairs) can provoke back pain9,10.

The onset of low back pain (LBP) varies it may be acute or 
chronic. Acute low back pain (ALBP) is of a time period 
less than 3 months however, it is classified as chronic low 
back pain (CLBP) if it persists beyond the normal phase of 
healing i.e. more than twelve weeks. Low back pain (LBP) 
is thus more disabling if it is chronic and causes more 
physical and psychological impediment10. The term 
nonspecific means that the pain is not characteristic to an 
identifiable pathology (e.g., tumor, infection, inflamma-
tion, fracture, osteoporosis, rheumatoid arthritis)8. Almost 
85% of people suffer from non-specific low back pain 
(NSLBP)11.

Despite this lack of knowledge, regarding underlying 
pathology, a number of interventions exist for the 
treatment of non-specific low back pain (NSLBP) and 
spinal manipulation therapy (SMT) is one of them.

Spinal manipulation (SM) is practiced by health care 
professionals and some medical doctors as well12.In 
clinical setting, the selection of a manipulation technique 
varies widely among therapists. Spinal manipulation thera-
py (SMT) may be given with thrust; high velocity low ampli-
tude (HVLA) or without thrust; low velocity high amplitude 
(LVHA). High velocity low amplitude (HVLA) is performed 
through pain and is usually associated with an audible 
sound, a cavitation pop whereas there is no audible 
sound in low velocity high amplitude (LVHA) which is 
applied in relatively acute conditions of less than three 
months13.

High velocity low amplitude spinal manipulation 
(HVLA-SM) is performed with the participant in the lateral 
recumbent position. Patients achieve a side-lying position 
with the free hip and knee slightly flexed and adducted 
while the lumbar spine and pelvis remain roughly perpen-
dicular to the treatment are. On the weight bearing side, 
the hip and knee, are extended or very slightly flexed. The 
therapist stands in front of the patient while stabilizing the 
free thigh and leg with their own thigh. The patient's 
shoulder is stabilized with the therapist's hand stabilizing 
hand while the patient's forearms rest across his chest or 
abdomen. A precise high velocity low amplitude manipu-
lative thrust (HVLA-MT) is applied with the therapist's other 

hand on specific areas of the patient's lumbar vertebrae 
(mamillary process, spinous process) or pelvis (posterior 
superior iliac spine, ischial tuberosity, sacral ala, 1st sacral 
segment, 3-4th sacral segment), depending on the condi-
tion and treatment objectives. Brief controlled movements 
of the therapist's upper limb and body, often combined 
with a slight falling or body-drop movement creates the 
momentum and position for high velocity low amplitude 
spinal manipulation thrust (HVLA-SMT) that is provided 
through the contact hand. The direction of thrust varies 
with therapeutic intent and point of contact. Thrust is not 
provided with the stabilizing hand; nonetheless, to 
maintain patient’s stability on the treatment couch, slight 
counter pressure is oftenessential14,15,16.

A large number of evidence on non-biomechanical 
effects of spinal manipulative therapy (SMT) in people who 
are healthy and in people with symptoms of low back pain 
(LBP) has been published in the past decade, having said 
that the effectiveness of spinal manipulative therapy (SMT) 
in decreasing low back pain (LBP) is still uncer-
tain17,18,19,20,21.Previous systematic reviews also proposed 
that high velocity low amplitude (HVLA) spinal manipula-
tive therapy (SMT) will improve clinical outcomes, however 
its efficaciousness compared to different common 
intervention has not been clearly demonstrated. Thus the 
objective of this review is to assess the efficacy of High 
velocity low amplitude (HVLA) spinal manipulative thera-
py (SMT) for nonspecific low back pain (NSLBP) as it is still 
notoriously indefinite.

METHODS

Study Design
This systemic review used the Preferred Reporting Items for 
Systemic Reviews and Meta Analyses (PRISMA) guide-
lines22 which is a 27 item checklist intended to improve 
eminence of systemic reviews and meta analyses of 
randomized controlled trials, in particular, but can be used 
for other study designs as well23.

Eligibility Criteria
The eligibility criterion comprises of population, interven-
tion, control, outcomes, and study design (PICOS) princi-
ples as follows:
Population: Adults, 18 years and above, participants 
presenting with sign and symptoms of Non Specific Low 
Back Pain (NSLBP).
Intervention: High velocity low amplitude (HVLA) spinal 
manipulation therapy (SMT) intervention was eligible for 
inclusion in this review.
Control: Any group that did not receive HVLA spinal 
manipulation or a groups determining efficacy of 
technique other than HVLA.
Outcomes: The outcomes could include but were not 
limited to patient reported pain reduction and improved 
quality of life (QoL). For inclusion the outcome measures 
must have been obtained at least once post treatment.
Study Design: Only randomized controlled trials (RCTs) and 
systemic reviews are eligible to be included in this review.

Search Procedure
Using MeSH terms such as Low Back Pain (LBP), Non-Specif-
ic Low Back Pain (NSLBP), Spinal Manipulation Therapy 
(SMT), Osteopathic Spinal Manipulation (OST), High Veloci-
ty Low Amplitude (HVLA), High Velocity Low Amplitude 
Spinal Manipulation (HVLASM), and Chronic Back Pain 
(CBP) systemic searches were conducted in the following 

electronic databases (from their origin up to February 
2014): MEDLINE, EMBASE, AMED, CINAHL, PEDro, APTA, 
MANTIS, OSTMED, ScienceDirect and Cochrane 
database. Initially the MeSH terms were searched individu-
ally and then later using Boolean logic OR and AND the 
search was carried out.Moreover reference lists of all 
articles were also searched for further literature.

Study Selection
The searched articles were reviewed to identify the studies 
as randomized control trials (RCTs) fulfilling the inclusion 
criteria. Full texts of the articles, that met the inclusion 
criteria, were extracted to further assess whether they 
fulfilled the eligibility criteria. Studies that involved manipu-
lation under anesthesia (MUA) or studies involving hospital-
ized patients as participants were excluded from this 
review. Non-English language articles, animal and cadav-
er studies were not included. Case reports, case series, 
editorials, comments, letters, abstracts, guidelines and 
protocols were also excluded, from this review, due to risk 
of bias associated with these designs.

Data Collection
Eight eligible trials were reviewed and data was collected. 
The items that were extracted from studies were: study 
design, description of sample size, number of treatments 
provided, description of comparison interventions, assess-
ment measures and results as shown in Table 1.

Risk of Bias
Risk of bias was assessed using the Cochrane Collabora-
tion’s Tool for Assessing Risk of Bias24 that comprises of 
following domains:
a) Was the allocation sequence adequately generated?
b) Was the allocation adequately concealed?
c) Was information of the allocated interventions 
adequately prevented during the study?
d) Were incomplete outcome data sufficiently 
addressed?
e) Are reports of the study free of suggestion of selective 
outcome reporting?
f) Was the study apparently free of other problems that 
could put it at a risk of bias?

The completed risk of bias tool is displayed in Table 1. 
Possible approach for summary assessments outcome 
(across domains) within and across studies was given by 
Yes (Y) i.e. Low Risk of Bias, No (N) i.e. High Risk of Bias, 
Unclear (U) i.e. Unclear Risk of Bias.

Additionally the Physiotherapy Evidence Database PEDro-
Scores25 for papers in this review was summarized as well 
that contains the following list of criteria:
a) Eligibility criteria were specified.
b) Participants were randomly allocated to groups.
c) Allocation was concealed.
d) The groups were comparable at baseline regarding the 
most important prognostic indicators.
e) There was blinding of all subjects.
f) Blinding of all therapists who administered the therapy 
was performed.
g) Blinding of all assessors who measured at least one key 
outcome was performed.
h) Measures of at least one key outcome were attained 
from more than 85%of the subjects initially allocated to 
groups.
i) Subjects for whom outcome measures were available 
received the treatment or control condition as allocated 
or, where this was not the case; data for at least one key 
outcome was analyzed by intention to treat.

j) The results of between-group statistical comparisons are 
reported for at least one key outcome.
k) Both point measures and measures of variability are 
provided for atleast one key outcome.

These evaluators were employed as they have been 
shown to be reliable and valid for the assessment of 
randomized controlled trials.

Synthesis of Results
The results of the search strategy are presented in a 
PRISMA(Preferred Reporting Items for Systemic Reviews 
and Meta Analyses) flow chart22 (Fig. 1)which demon-
strates, a total of 434 citations were identified through the 
search strategy out of which 309 articles were not relevant 
to the subject matter and thus were not considered.125 
records were screened and after the removal of duplicate 
records only eight papers satisfied the eligibility criteria of 
this review; Hoehler et al.26, Cherkin et al.27, Andersson et 
al.28,Descarreaux et al.29, Bronfort et al.30,Balthazard P et 
al.31,de OliveriaRF et al.32, Haas et al. 33 Out of these the trial 
by Haas et al. is a forthcoming article in press. Three 
systemic reviews, by Licciardoneetal.34, Ferreira et al.35, 
Kuczynski et al.36, were also procured that fulfilled the 
inclusion criteria.

DISCUSSION

This systemic review intended to determine the efficacy of 
high velocity low amplitude spinal manipulative therapy 
(HVLA-SMT) in nonspecific low back pain (NSLBP), by an 
updated literature review, identified that low back pain 
(LBP) conditions are reduced after spinal manipulative 
therapy (SMT). The Physiotherapy Evidence Database 
(PEDro) scores of the studies included in this review shows 
that the methodological quality of this topic and of the 
trials included was generally high and the study by Descar-
reaux et al.29,with three fold blinding, scored 10 out of 11 
on Physiotherapy Evidence Database (PEDro)scale. 
However, amongst all other randomized controlled trials, 
this was the only study that had the lowest sample size of 
30. Moreover, this was also the only study that examined 
the sole effect of time on pain and disability levels and the 
study was divided into two phases.

A large number of potential studies were excluded and 
studies using clearly defined high velocity low amplitude 
spinal manipulative therapy (HVLA-SMT) as treatment 
were included. There was no gender restriction in any of 
the trials included. The maximum sample size measured, in 

any of the eight randomized controlled trials (RCTs), was 
321 in the study by Cherkin DC et al. out of which122 
patients received spinal manipulative therapy 
(SMT)27.Cherkin DC et al. had two comparison groups out 
of which one was a minimal intervention control group 
that received an educational booklet that discussed 
causes of low back pain (LBP),prognosis, appropriate use 
of imaging studies and activities for promoting recovery 
and preventing recurrences. Since the booklet group did 
not receive care during follow up, the group showed low 
levels of satisfactions with care whereas main benefit of 
spinal manipulative therapy (SMT) in contrast, according 
to the authors, was increased levels of satisfaction with 
care27.

Outcome assessors of the studies included; 100 point 
modified Von Korff Pain Intensity, 11 Point Numeric Pain 
Rating Scale, 36 Item Short Form Health Survey,11 Point 
Scale of Bothersomenessrating how bothersome symp-
toms were, Functional Disability Scale, Modified Roland 
Disability Scale, Oswestry Disability Index, Pressure Algome-
ter, Fear Avoidance Beliefs Questionnaire, Range of 
Motion (ROM), Straight Leg Raising (SLR) to Pain, Straight 
Leg Raising (SLR) to Pelvic Rotation, Distance of Finger-tips 

from floor on maximum forward flexion, Sorensen and 
Shirado Tests.

The study by Haas M et al.assessed dose response of spinal 
manipulation (SM) and revealed that 12 sessions of spinal 
manipulative therapy (SMT) in 6 weeks, from a therapist, 
yielded the most favorable pain and functional disability 
improvement for chronic nonspecific low back pain 
(CNSLBP)33. Whereas according to the study of Bronfort et 
al. patients who received supervised clinical exercise, for 
the management of chronic nonspecific low back pain 
(CNSLBP), reported to be more satisfied with care given 
during the treatment and in follow up periods when 
compared with the patients who received spinal manipu-
lative therapy (SMT) however the short and long term 
differences were small and not statistically significant. The 
distinctive feature of this trial was that it included patient’s 
preferences at different levels using quantitative and 
qualitative methods and assessed the preferences 
through comprehensive interviews and according to this 
study the outcome that was most important to the 
patients was pain. This study also assessed trunk muscle 
strength and endurance by blind examiners30.

A systemic review that included studies pertaining to only 
pain outcomes also stated spinal manipulative therapy 
(SMT) effective in reducing pain34. They also concluded 
that the level of pain reduction is greater than expected 
from placebo effects alone and persists for at least three 
months.

The study by Balthazard P et al. confirms the immediate 
analgesic effects of spinal manipulative therapy (SMT) 
and compared it to a true placebo intervention in which 
they provided ultrasound treatment and the patient did 
not know the device is not turned on and that the 
treatment was ineffective31.

Only one trial reported no significant difference in clinical 
outcomes between standard care and spinal manipula-
tive therapy (SMT) amongst patients with low back pain 
(LBP)of at least three weeks in duration28.The main areas of 
weakness in this study were the size of the study groups; 72 
in the smaller group, as compared with an ideal size of 
more than 100, the lack of a placebo control group, and 
the lack of blinding of the patients. The study by Ferreira et 
al. also concluded spinal manipulative therapy (SMT) not 
to be much effective when compared to non-steroidal 
anti-inflammatory drugs (NSAIDs) in improving disability of 
patients with chronic low back pain (CLBP)35.

The effect of spinal manipulative therapy (SMT) on 
pressure pain threshold (PPT) was assessed by de Olivera 
RF et al.32 in the study comparing region specific and non 
region specific manipulation at lumbar level. No changes 
were observed on pressure pain threshold in region specif-
ic manipulation whereas increase in pressure pain thresh-
old (PPT) was reported, at lumbar level, in the non region 
specific group receiving manipulation.

The review by Kuczynski JJ et al. stated spinal manipulative 
therapy (SMT)to be a safe intervention that improves 
clinical outcomes for a variety of patients with low back 
pain (LBP)36.The overall results of all trails, included in this 
review, ascertained the efficacy of spinal manipulative 
therapy (SMT) though the extent of efficaciousness is 
variable amongst the studies.

STRENGTHS AND LIMITATIONS

The studies included in this review used ample outcome 
measures furthermore the quality of trials included was 
also respectable and the risk of bias assessment was, on 
average, low as well however there were some limitations 
in this review.

Alike in any systemic review there is a possibility that there 
may be clinical trials that were missed in the search 
process furthermore the search strategy was limited to 
include only those articles which were published in English 
language. Moreover there were only two trials in this 
review that focused only on high velocity low amplitude 
spinal manipulation (HVLA-SMT) without any adjuvant 
conservative treatment (Table. 4)and this is mentioned in 
only one out of them. One more consistent feature across 
all studies, except one, is a failure to blind the care giver 
and a majority of the studies did not integrate blinding of 
participants which does not eliminate the risk of bias and 
thus appends to the limitations of this review.

IMPLICATIONS FOR PRACTICE

Despite the aforementioned limitation there appears to 
be a trend suggesting high velocity low amplitude spinal 
manipulation (HVLA-SMT) has a useful role to play in the 
management of non- specific low back pain (NSLBP) 
neither any of the reviews conclusively demonstrates that 
spinal manipulative therapy (SMT) is ineffective. Further-
more, spinal manipulation (SM) has been associated with 
frequent but minimal adverse effects and with serious but 
possibly rare complications so the risk benefit ratio should 
be considered prior to beginning spinal manipulative 
therapy (SMT)37,38.However its efficacy in chronic condi-
tions compared to acute conditions is still uncertain.

IMPLICATIONS FOR RESEARCH

Due to paucity of research and aforementioned limita-
tions associated with present researches the ambiguity 
regarding the efficacy of high velocity low amplitude 
spinal manipulation therapy (HVLA–SMT) still exists. There is 
a need of quality evidence with random, adequate, 
concealed allocation and with three fold blinding, 
adequate follow up and between group analyses to 
reach to a definite conclusion. The studies should consider 
the role of spinal manipulation (SM) in acute, sub-acute 
and chronic long standing conditions individually with 
variation in manipulation techniques in accordance to the 
condition. Clinical trials analyzing the mechanism of 
action of the techniques of spinal manipulation (SM) are 
also needed intensely.

CONCLUSION

This review indicates the scarcity of clinical trials assessing 
the efficacy of high velocity low amplitude spinal manipu-
lation therapy (HVLA-SMT) in nonspecific low back 
pain(NSLBP) however its significance in treating it cannot 
be repudiated but further research is warranted to fully 
evaluate the likely benefit.
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INTRODUCTION

Low back pain (LBP) is one of the most common health 
disorders and cause of disability1,2. It is estimated that 
worldwide, nine out of ten adults experience low back 
pain (LBP) once in lifetime1. It results in a major individual 
and fiscal burden globally. While it affects both the 
genders of all ages it is estimated that it is more common 
amongst adults of working age and hence it is also a 
major cause of functional disability and work absentee-
ism1. However, in elderly as well low back pain (LBP) is one 
of the most frequently reported symptom3-7. It is defined as 
the pain and muscle stiffness localized below the costal 
margin and above the inferior gluteal region, with or 
without sciatica 8.

There are multiple etiologies of low back pain (LBP); exces-
sive repeated activity, disk injury or degeneration, spondy-
lolisthesis, spinal stenosis, scoliosis etc. Consequently the 
characteristic of pain also varies; it may be sharp or 
stabbing, dull or achy. Activities such as jogging or running 
on cement roads instead of cinder tracks, heavy lifting, 
and prolonged sitting (especially in cars, trucks, and 
poorly designed chairs) can provoke back pain9,10.

The onset of low back pain (LBP) varies it may be acute or 
chronic. Acute low back pain (ALBP) is of a time period 
less than 3 months however, it is classified as chronic low 
back pain (CLBP) if it persists beyond the normal phase of 
healing i.e. more than twelve weeks. Low back pain (LBP) 
is thus more disabling if it is chronic and causes more 
physical and psychological impediment10. The term 
nonspecific means that the pain is not characteristic to an 
identifiable pathology (e.g., tumor, infection, inflamma-
tion, fracture, osteoporosis, rheumatoid arthritis)8. Almost 
85% of people suffer from non-specific low back pain 
(NSLBP)11.

Despite this lack of knowledge, regarding underlying 
pathology, a number of interventions exist for the 
treatment of non-specific low back pain (NSLBP) and 
spinal manipulation therapy (SMT) is one of them.

Spinal manipulation (SM) is practiced by health care 
professionals and some medical doctors as well12.In 
clinical setting, the selection of a manipulation technique 
varies widely among therapists. Spinal manipulation thera-
py (SMT) may be given with thrust; high velocity low ampli-
tude (HVLA) or without thrust; low velocity high amplitude 
(LVHA). High velocity low amplitude (HVLA) is performed 
through pain and is usually associated with an audible 
sound, a cavitation pop whereas there is no audible 
sound in low velocity high amplitude (LVHA) which is 
applied in relatively acute conditions of less than three 
months13.

High velocity low amplitude spinal manipulation 
(HVLA-SM) is performed with the participant in the lateral 
recumbent position. Patients achieve a side-lying position 
with the free hip and knee slightly flexed and adducted 
while the lumbar spine and pelvis remain roughly perpen-
dicular to the treatment are. On the weight bearing side, 
the hip and knee, are extended or very slightly flexed. The 
therapist stands in front of the patient while stabilizing the 
free thigh and leg with their own thigh. The patient's 
shoulder is stabilized with the therapist's hand stabilizing 
hand while the patient's forearms rest across his chest or 
abdomen. A precise high velocity low amplitude manipu-
lative thrust (HVLA-MT) is applied with the therapist's other 

hand on specific areas of the patient's lumbar vertebrae 
(mamillary process, spinous process) or pelvis (posterior 
superior iliac spine, ischial tuberosity, sacral ala, 1st sacral 
segment, 3-4th sacral segment), depending on the condi-
tion and treatment objectives. Brief controlled movements 
of the therapist's upper limb and body, often combined 
with a slight falling or body-drop movement creates the 
momentum and position for high velocity low amplitude 
spinal manipulation thrust (HVLA-SMT) that is provided 
through the contact hand. The direction of thrust varies 
with therapeutic intent and point of contact. Thrust is not 
provided with the stabilizing hand; nonetheless, to 
maintain patient’s stability on the treatment couch, slight 
counter pressure is oftenessential14,15,16.

A large number of evidence on non-biomechanical 
effects of spinal manipulative therapy (SMT) in people who 
are healthy and in people with symptoms of low back pain 
(LBP) has been published in the past decade, having said 
that the effectiveness of spinal manipulative therapy (SMT) 
in decreasing low back pain (LBP) is still uncer-
tain17,18,19,20,21.Previous systematic reviews also proposed 
that high velocity low amplitude (HVLA) spinal manipula-
tive therapy (SMT) will improve clinical outcomes, however 
its efficaciousness compared to different common 
intervention has not been clearly demonstrated. Thus the 
objective of this review is to assess the efficacy of High 
velocity low amplitude (HVLA) spinal manipulative thera-
py (SMT) for nonspecific low back pain (NSLBP) as it is still 
notoriously indefinite.

METHODS

Study Design
This systemic review used the Preferred Reporting Items for 
Systemic Reviews and Meta Analyses (PRISMA) guide-
lines22 which is a 27 item checklist intended to improve 
eminence of systemic reviews and meta analyses of 
randomized controlled trials, in particular, but can be used 
for other study designs as well23.

Eligibility Criteria
The eligibility criterion comprises of population, interven-
tion, control, outcomes, and study design (PICOS) princi-
ples as follows:
Population: Adults, 18 years and above, participants 
presenting with sign and symptoms of Non Specific Low 
Back Pain (NSLBP).
Intervention: High velocity low amplitude (HVLA) spinal 
manipulation therapy (SMT) intervention was eligible for 
inclusion in this review.
Control: Any group that did not receive HVLA spinal 
manipulation or a groups determining efficacy of 
technique other than HVLA.
Outcomes: The outcomes could include but were not 
limited to patient reported pain reduction and improved 
quality of life (QoL). For inclusion the outcome measures 
must have been obtained at least once post treatment.
Study Design: Only randomized controlled trials (RCTs) and 
systemic reviews are eligible to be included in this review.

Search Procedure
Using MeSH terms such as Low Back Pain (LBP), Non-Specif-
ic Low Back Pain (NSLBP), Spinal Manipulation Therapy 
(SMT), Osteopathic Spinal Manipulation (OST), High Veloci-
ty Low Amplitude (HVLA), High Velocity Low Amplitude 
Spinal Manipulation (HVLASM), and Chronic Back Pain 
(CBP) systemic searches were conducted in the following 

electronic databases (from their origin up to February 
2014): MEDLINE, EMBASE, AMED, CINAHL, PEDro, APTA, 
MANTIS, OSTMED, ScienceDirect and Cochrane 
database. Initially the MeSH terms were searched individu-
ally and then later using Boolean logic OR and AND the 
search was carried out.Moreover reference lists of all 
articles were also searched for further literature.

Study Selection
The searched articles were reviewed to identify the studies 
as randomized control trials (RCTs) fulfilling the inclusion 
criteria. Full texts of the articles, that met the inclusion 
criteria, were extracted to further assess whether they 
fulfilled the eligibility criteria. Studies that involved manipu-
lation under anesthesia (MUA) or studies involving hospital-
ized patients as participants were excluded from this 
review. Non-English language articles, animal and cadav-
er studies were not included. Case reports, case series, 
editorials, comments, letters, abstracts, guidelines and 
protocols were also excluded, from this review, due to risk 
of bias associated with these designs.

Data Collection
Eight eligible trials were reviewed and data was collected. 
The items that were extracted from studies were: study 
design, description of sample size, number of treatments 
provided, description of comparison interventions, assess-
ment measures and results as shown in Table 1.

Risk of Bias
Risk of bias was assessed using the Cochrane Collabora-
tion’s Tool for Assessing Risk of Bias24 that comprises of 
following domains:
a) Was the allocation sequence adequately generated?
b) Was the allocation adequately concealed?
c) Was information of the allocated interventions 
adequately prevented during the study?
d) Were incomplete outcome data sufficiently 
addressed?
e) Are reports of the study free of suggestion of selective 
outcome reporting?
f) Was the study apparently free of other problems that 
could put it at a risk of bias?

The completed risk of bias tool is displayed in Table 1. 
Possible approach for summary assessments outcome 
(across domains) within and across studies was given by 
Yes (Y) i.e. Low Risk of Bias, No (N) i.e. High Risk of Bias, 
Unclear (U) i.e. Unclear Risk of Bias.

Additionally the Physiotherapy Evidence Database PEDro-
Scores25 for papers in this review was summarized as well 
that contains the following list of criteria:
a) Eligibility criteria were specified.
b) Participants were randomly allocated to groups.
c) Allocation was concealed.
d) The groups were comparable at baseline regarding the 
most important prognostic indicators.
e) There was blinding of all subjects.
f) Blinding of all therapists who administered the therapy 
was performed.
g) Blinding of all assessors who measured at least one key 
outcome was performed.
h) Measures of at least one key outcome were attained 
from more than 85%of the subjects initially allocated to 
groups.
i) Subjects for whom outcome measures were available 
received the treatment or control condition as allocated 
or, where this was not the case; data for at least one key 
outcome was analyzed by intention to treat.

j) The results of between-group statistical comparisons are 
reported for at least one key outcome.
k) Both point measures and measures of variability are 
provided for atleast one key outcome.

These evaluators were employed as they have been 
shown to be reliable and valid for the assessment of 
randomized controlled trials.

Synthesis of Results
The results of the search strategy are presented in a 
PRISMA(Preferred Reporting Items for Systemic Reviews 
and Meta Analyses) flow chart22 (Fig. 1)which demon-
strates, a total of 434 citations were identified through the 
search strategy out of which 309 articles were not relevant 
to the subject matter and thus were not considered.125 
records were screened and after the removal of duplicate 
records only eight papers satisfied the eligibility criteria of 
this review; Hoehler et al.26, Cherkin et al.27, Andersson et 
al.28,Descarreaux et al.29, Bronfort et al.30,Balthazard P et 
al.31,de OliveriaRF et al.32, Haas et al. 33 Out of these the trial 
by Haas et al. is a forthcoming article in press. Three 
systemic reviews, by Licciardoneetal.34, Ferreira et al.35, 
Kuczynski et al.36, were also procured that fulfilled the 
inclusion criteria.

DISCUSSION

This systemic review intended to determine the efficacy of 
high velocity low amplitude spinal manipulative therapy 
(HVLA-SMT) in nonspecific low back pain (NSLBP), by an 
updated literature review, identified that low back pain 
(LBP) conditions are reduced after spinal manipulative 
therapy (SMT). The Physiotherapy Evidence Database 
(PEDro) scores of the studies included in this review shows 
that the methodological quality of this topic and of the 
trials included was generally high and the study by Descar-
reaux et al.29,with three fold blinding, scored 10 out of 11 
on Physiotherapy Evidence Database (PEDro)scale. 
However, amongst all other randomized controlled trials, 
this was the only study that had the lowest sample size of 
30. Moreover, this was also the only study that examined 
the sole effect of time on pain and disability levels and the 
study was divided into two phases.

A large number of potential studies were excluded and 
studies using clearly defined high velocity low amplitude 
spinal manipulative therapy (HVLA-SMT) as treatment 
were included. There was no gender restriction in any of 
the trials included. The maximum sample size measured, in 

any of the eight randomized controlled trials (RCTs), was 
321 in the study by Cherkin DC et al. out of which122 
patients received spinal manipulative therapy 
(SMT)27.Cherkin DC et al. had two comparison groups out 
of which one was a minimal intervention control group 
that received an educational booklet that discussed 
causes of low back pain (LBP),prognosis, appropriate use 
of imaging studies and activities for promoting recovery 
and preventing recurrences. Since the booklet group did 
not receive care during follow up, the group showed low 
levels of satisfactions with care whereas main benefit of 
spinal manipulative therapy (SMT) in contrast, according 
to the authors, was increased levels of satisfaction with 
care27.

Outcome assessors of the studies included; 100 point 
modified Von Korff Pain Intensity, 11 Point Numeric Pain 
Rating Scale, 36 Item Short Form Health Survey,11 Point 
Scale of Bothersomenessrating how bothersome symp-
toms were, Functional Disability Scale, Modified Roland 
Disability Scale, Oswestry Disability Index, Pressure Algome-
ter, Fear Avoidance Beliefs Questionnaire, Range of 
Motion (ROM), Straight Leg Raising (SLR) to Pain, Straight 
Leg Raising (SLR) to Pelvic Rotation, Distance of Finger-tips 

from floor on maximum forward flexion, Sorensen and 
Shirado Tests.

The study by Haas M et al.assessed dose response of spinal 
manipulation (SM) and revealed that 12 sessions of spinal 
manipulative therapy (SMT) in 6 weeks, from a therapist, 
yielded the most favorable pain and functional disability 
improvement for chronic nonspecific low back pain 
(CNSLBP)33. Whereas according to the study of Bronfort et 
al. patients who received supervised clinical exercise, for 
the management of chronic nonspecific low back pain 
(CNSLBP), reported to be more satisfied with care given 
during the treatment and in follow up periods when 
compared with the patients who received spinal manipu-
lative therapy (SMT) however the short and long term 
differences were small and not statistically significant. The 
distinctive feature of this trial was that it included patient’s 
preferences at different levels using quantitative and 
qualitative methods and assessed the preferences 
through comprehensive interviews and according to this 
study the outcome that was most important to the 
patients was pain. This study also assessed trunk muscle 
strength and endurance by blind examiners30.

A systemic review that included studies pertaining to only 
pain outcomes also stated spinal manipulative therapy 
(SMT) effective in reducing pain34. They also concluded 
that the level of pain reduction is greater than expected 
from placebo effects alone and persists for at least three 
months.

The study by Balthazard P et al. confirms the immediate 
analgesic effects of spinal manipulative therapy (SMT) 
and compared it to a true placebo intervention in which 
they provided ultrasound treatment and the patient did 
not know the device is not turned on and that the 
treatment was ineffective31.

Only one trial reported no significant difference in clinical 
outcomes between standard care and spinal manipula-
tive therapy (SMT) amongst patients with low back pain 
(LBP)of at least three weeks in duration28.The main areas of 
weakness in this study were the size of the study groups; 72 
in the smaller group, as compared with an ideal size of 
more than 100, the lack of a placebo control group, and 
the lack of blinding of the patients. The study by Ferreira et 
al. also concluded spinal manipulative therapy (SMT) not 
to be much effective when compared to non-steroidal 
anti-inflammatory drugs (NSAIDs) in improving disability of 
patients with chronic low back pain (CLBP)35.

The effect of spinal manipulative therapy (SMT) on 
pressure pain threshold (PPT) was assessed by de Olivera 
RF et al.32 in the study comparing region specific and non 
region specific manipulation at lumbar level. No changes 
were observed on pressure pain threshold in region specif-
ic manipulation whereas increase in pressure pain thresh-
old (PPT) was reported, at lumbar level, in the non region 
specific group receiving manipulation.

The review by Kuczynski JJ et al. stated spinal manipulative 
therapy (SMT)to be a safe intervention that improves 
clinical outcomes for a variety of patients with low back 
pain (LBP)36.The overall results of all trails, included in this 
review, ascertained the efficacy of spinal manipulative 
therapy (SMT) though the extent of efficaciousness is 
variable amongst the studies.

STRENGTHS AND LIMITATIONS

The studies included in this review used ample outcome 
measures furthermore the quality of trials included was 
also respectable and the risk of bias assessment was, on 
average, low as well however there were some limitations 
in this review.

Alike in any systemic review there is a possibility that there 
may be clinical trials that were missed in the search 
process furthermore the search strategy was limited to 
include only those articles which were published in English 
language. Moreover there were only two trials in this 
review that focused only on high velocity low amplitude 
spinal manipulation (HVLA-SMT) without any adjuvant 
conservative treatment (Table. 4)and this is mentioned in 
only one out of them. One more consistent feature across 
all studies, except one, is a failure to blind the care giver 
and a majority of the studies did not integrate blinding of 
participants which does not eliminate the risk of bias and 
thus appends to the limitations of this review.

IMPLICATIONS FOR PRACTICE

Despite the aforementioned limitation there appears to 
be a trend suggesting high velocity low amplitude spinal 
manipulation (HVLA-SMT) has a useful role to play in the 
management of non- specific low back pain (NSLBP) 
neither any of the reviews conclusively demonstrates that 
spinal manipulative therapy (SMT) is ineffective. Further-
more, spinal manipulation (SM) has been associated with 
frequent but minimal adverse effects and with serious but 
possibly rare complications so the risk benefit ratio should 
be considered prior to beginning spinal manipulative 
therapy (SMT)37,38.However its efficacy in chronic condi-
tions compared to acute conditions is still uncertain.

IMPLICATIONS FOR RESEARCH

Due to paucity of research and aforementioned limita-
tions associated with present researches the ambiguity 
regarding the efficacy of high velocity low amplitude 
spinal manipulation therapy (HVLA–SMT) still exists. There is 
a need of quality evidence with random, adequate, 
concealed allocation and with three fold blinding, 
adequate follow up and between group analyses to 
reach to a definite conclusion. The studies should consider 
the role of spinal manipulation (SM) in acute, sub-acute 
and chronic long standing conditions individually with 
variation in manipulation techniques in accordance to the 
condition. Clinical trials analyzing the mechanism of 
action of the techniques of spinal manipulation (SM) are 
also needed intensely.

CONCLUSION

This review indicates the scarcity of clinical trials assessing 
the efficacy of high velocity low amplitude spinal manipu-
lation therapy (HVLA-SMT) in nonspecific low back 
pain(NSLBP) however its significance in treating it cannot 
be repudiated but further research is warranted to fully 
evaluate the likely benefit.
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INTRODUCTION

Low back pain (LBP) is one of the most common health 
disorders and cause of disability1,2. It is estimated that 
worldwide, nine out of ten adults experience low back 
pain (LBP) once in lifetime1. It results in a major individual 
and fiscal burden globally. While it affects both the 
genders of all ages it is estimated that it is more common 
amongst adults of working age and hence it is also a 
major cause of functional disability and work absentee-
ism1. However, in elderly as well low back pain (LBP) is one 
of the most frequently reported symptom3-7. It is defined as 
the pain and muscle stiffness localized below the costal 
margin and above the inferior gluteal region, with or 
without sciatica 8.

There are multiple etiologies of low back pain (LBP); exces-
sive repeated activity, disk injury or degeneration, spondy-
lolisthesis, spinal stenosis, scoliosis etc. Consequently the 
characteristic of pain also varies; it may be sharp or 
stabbing, dull or achy. Activities such as jogging or running 
on cement roads instead of cinder tracks, heavy lifting, 
and prolonged sitting (especially in cars, trucks, and 
poorly designed chairs) can provoke back pain9,10.

The onset of low back pain (LBP) varies it may be acute or 
chronic. Acute low back pain (ALBP) is of a time period 
less than 3 months however, it is classified as chronic low 
back pain (CLBP) if it persists beyond the normal phase of 
healing i.e. more than twelve weeks. Low back pain (LBP) 
is thus more disabling if it is chronic and causes more 
physical and psychological impediment10. The term 
nonspecific means that the pain is not characteristic to an 
identifiable pathology (e.g., tumor, infection, inflamma-
tion, fracture, osteoporosis, rheumatoid arthritis)8. Almost 
85% of people suffer from non-specific low back pain 
(NSLBP)11.

Despite this lack of knowledge, regarding underlying 
pathology, a number of interventions exist for the 
treatment of non-specific low back pain (NSLBP) and 
spinal manipulation therapy (SMT) is one of them.

Spinal manipulation (SM) is practiced by health care 
professionals and some medical doctors as well12.In 
clinical setting, the selection of a manipulation technique 
varies widely among therapists. Spinal manipulation thera-
py (SMT) may be given with thrust; high velocity low ampli-
tude (HVLA) or without thrust; low velocity high amplitude 
(LVHA). High velocity low amplitude (HVLA) is performed 
through pain and is usually associated with an audible 
sound, a cavitation pop whereas there is no audible 
sound in low velocity high amplitude (LVHA) which is 
applied in relatively acute conditions of less than three 
months13.

High velocity low amplitude spinal manipulation 
(HVLA-SM) is performed with the participant in the lateral 
recumbent position. Patients achieve a side-lying position 
with the free hip and knee slightly flexed and adducted 
while the lumbar spine and pelvis remain roughly perpen-
dicular to the treatment are. On the weight bearing side, 
the hip and knee, are extended or very slightly flexed. The 
therapist stands in front of the patient while stabilizing the 
free thigh and leg with their own thigh. The patient's 
shoulder is stabilized with the therapist's hand stabilizing 
hand while the patient's forearms rest across his chest or 
abdomen. A precise high velocity low amplitude manipu-
lative thrust (HVLA-MT) is applied with the therapist's other 

hand on specific areas of the patient's lumbar vertebrae 
(mamillary process, spinous process) or pelvis (posterior 
superior iliac spine, ischial tuberosity, sacral ala, 1st sacral 
segment, 3-4th sacral segment), depending on the condi-
tion and treatment objectives. Brief controlled movements 
of the therapist's upper limb and body, often combined 
with a slight falling or body-drop movement creates the 
momentum and position for high velocity low amplitude 
spinal manipulation thrust (HVLA-SMT) that is provided 
through the contact hand. The direction of thrust varies 
with therapeutic intent and point of contact. Thrust is not 
provided with the stabilizing hand; nonetheless, to 
maintain patient’s stability on the treatment couch, slight 
counter pressure is oftenessential14,15,16.

A large number of evidence on non-biomechanical 
effects of spinal manipulative therapy (SMT) in people who 
are healthy and in people with symptoms of low back pain 
(LBP) has been published in the past decade, having said 
that the effectiveness of spinal manipulative therapy (SMT) 
in decreasing low back pain (LBP) is still uncer-
tain17,18,19,20,21.Previous systematic reviews also proposed 
that high velocity low amplitude (HVLA) spinal manipula-
tive therapy (SMT) will improve clinical outcomes, however 
its efficaciousness compared to different common 
intervention has not been clearly demonstrated. Thus the 
objective of this review is to assess the efficacy of High 
velocity low amplitude (HVLA) spinal manipulative thera-
py (SMT) for nonspecific low back pain (NSLBP) as it is still 
notoriously indefinite.

METHODS

Study Design
This systemic review used the Preferred Reporting Items for 
Systemic Reviews and Meta Analyses (PRISMA) guide-
lines22 which is a 27 item checklist intended to improve 
eminence of systemic reviews and meta analyses of 
randomized controlled trials, in particular, but can be used 
for other study designs as well23.

Eligibility Criteria
The eligibility criterion comprises of population, interven-
tion, control, outcomes, and study design (PICOS) princi-
ples as follows:
Population: Adults, 18 years and above, participants 
presenting with sign and symptoms of Non Specific Low 
Back Pain (NSLBP).
Intervention: High velocity low amplitude (HVLA) spinal 
manipulation therapy (SMT) intervention was eligible for 
inclusion in this review.
Control: Any group that did not receive HVLA spinal 
manipulation or a groups determining efficacy of 
technique other than HVLA.
Outcomes: The outcomes could include but were not 
limited to patient reported pain reduction and improved 
quality of life (QoL). For inclusion the outcome measures 
must have been obtained at least once post treatment.
Study Design: Only randomized controlled trials (RCTs) and 
systemic reviews are eligible to be included in this review.

Search Procedure
Using MeSH terms such as Low Back Pain (LBP), Non-Specif-
ic Low Back Pain (NSLBP), Spinal Manipulation Therapy 
(SMT), Osteopathic Spinal Manipulation (OST), High Veloci-
ty Low Amplitude (HVLA), High Velocity Low Amplitude 
Spinal Manipulation (HVLASM), and Chronic Back Pain 
(CBP) systemic searches were conducted in the following 

electronic databases (from their origin up to February 
2014): MEDLINE, EMBASE, AMED, CINAHL, PEDro, APTA, 
MANTIS, OSTMED, ScienceDirect and Cochrane 
database. Initially the MeSH terms were searched individu-
ally and then later using Boolean logic OR and AND the 
search was carried out.Moreover reference lists of all 
articles were also searched for further literature.

Study Selection
The searched articles were reviewed to identify the studies 
as randomized control trials (RCTs) fulfilling the inclusion 
criteria. Full texts of the articles, that met the inclusion 
criteria, were extracted to further assess whether they 
fulfilled the eligibility criteria. Studies that involved manipu-
lation under anesthesia (MUA) or studies involving hospital-
ized patients as participants were excluded from this 
review. Non-English language articles, animal and cadav-
er studies were not included. Case reports, case series, 
editorials, comments, letters, abstracts, guidelines and 
protocols were also excluded, from this review, due to risk 
of bias associated with these designs.

Data Collection
Eight eligible trials were reviewed and data was collected. 
The items that were extracted from studies were: study 
design, description of sample size, number of treatments 
provided, description of comparison interventions, assess-
ment measures and results as shown in Table 1.

Risk of Bias
Risk of bias was assessed using the Cochrane Collabora-
tion’s Tool for Assessing Risk of Bias24 that comprises of 
following domains:
a) Was the allocation sequence adequately generated?
b) Was the allocation adequately concealed?
c) Was information of the allocated interventions 
adequately prevented during the study?
d) Were incomplete outcome data sufficiently 
addressed?
e) Are reports of the study free of suggestion of selective 
outcome reporting?
f) Was the study apparently free of other problems that 
could put it at a risk of bias?

The completed risk of bias tool is displayed in Table 1. 
Possible approach for summary assessments outcome 
(across domains) within and across studies was given by 
Yes (Y) i.e. Low Risk of Bias, No (N) i.e. High Risk of Bias, 
Unclear (U) i.e. Unclear Risk of Bias.

Additionally the Physiotherapy Evidence Database PEDro-
Scores25 for papers in this review was summarized as well 
that contains the following list of criteria:
a) Eligibility criteria were specified.
b) Participants were randomly allocated to groups.
c) Allocation was concealed.
d) The groups were comparable at baseline regarding the 
most important prognostic indicators.
e) There was blinding of all subjects.
f) Blinding of all therapists who administered the therapy 
was performed.
g) Blinding of all assessors who measured at least one key 
outcome was performed.
h) Measures of at least one key outcome were attained 
from more than 85%of the subjects initially allocated to 
groups.
i) Subjects for whom outcome measures were available 
received the treatment or control condition as allocated 
or, where this was not the case; data for at least one key 
outcome was analyzed by intention to treat.

j) The results of between-group statistical comparisons are 
reported for at least one key outcome.
k) Both point measures and measures of variability are 
provided for atleast one key outcome.

These evaluators were employed as they have been 
shown to be reliable and valid for the assessment of 
randomized controlled trials.

Synthesis of Results
The results of the search strategy are presented in a 
PRISMA(Preferred Reporting Items for Systemic Reviews 
and Meta Analyses) flow chart22 (Fig. 1)which demon-
strates, a total of 434 citations were identified through the 
search strategy out of which 309 articles were not relevant 
to the subject matter and thus were not considered.125 
records were screened and after the removal of duplicate 
records only eight papers satisfied the eligibility criteria of 
this review; Hoehler et al.26, Cherkin et al.27, Andersson et 
al.28,Descarreaux et al.29, Bronfort et al.30,Balthazard P et 
al.31,de OliveriaRF et al.32, Haas et al. 33 Out of these the trial 
by Haas et al. is a forthcoming article in press. Three 
systemic reviews, by Licciardoneetal.34, Ferreira et al.35, 
Kuczynski et al.36, were also procured that fulfilled the 
inclusion criteria.

DISCUSSION

This systemic review intended to determine the efficacy of 
high velocity low amplitude spinal manipulative therapy 
(HVLA-SMT) in nonspecific low back pain (NSLBP), by an 
updated literature review, identified that low back pain 
(LBP) conditions are reduced after spinal manipulative 
therapy (SMT). The Physiotherapy Evidence Database 
(PEDro) scores of the studies included in this review shows 
that the methodological quality of this topic and of the 
trials included was generally high and the study by Descar-
reaux et al.29,with three fold blinding, scored 10 out of 11 
on Physiotherapy Evidence Database (PEDro)scale. 
However, amongst all other randomized controlled trials, 
this was the only study that had the lowest sample size of 
30. Moreover, this was also the only study that examined 
the sole effect of time on pain and disability levels and the 
study was divided into two phases.

A large number of potential studies were excluded and 
studies using clearly defined high velocity low amplitude 
spinal manipulative therapy (HVLA-SMT) as treatment 
were included. There was no gender restriction in any of 
the trials included. The maximum sample size measured, in 

any of the eight randomized controlled trials (RCTs), was 
321 in the study by Cherkin DC et al. out of which122 
patients received spinal manipulative therapy 
(SMT)27.Cherkin DC et al. had two comparison groups out 
of which one was a minimal intervention control group 
that received an educational booklet that discussed 
causes of low back pain (LBP),prognosis, appropriate use 
of imaging studies and activities for promoting recovery 
and preventing recurrences. Since the booklet group did 
not receive care during follow up, the group showed low 
levels of satisfactions with care whereas main benefit of 
spinal manipulative therapy (SMT) in contrast, according 
to the authors, was increased levels of satisfaction with 
care27.

Outcome assessors of the studies included; 100 point 
modified Von Korff Pain Intensity, 11 Point Numeric Pain 
Rating Scale, 36 Item Short Form Health Survey,11 Point 
Scale of Bothersomenessrating how bothersome symp-
toms were, Functional Disability Scale, Modified Roland 
Disability Scale, Oswestry Disability Index, Pressure Algome-
ter, Fear Avoidance Beliefs Questionnaire, Range of 
Motion (ROM), Straight Leg Raising (SLR) to Pain, Straight 
Leg Raising (SLR) to Pelvic Rotation, Distance of Finger-tips 

from floor on maximum forward flexion, Sorensen and 
Shirado Tests.

The study by Haas M et al.assessed dose response of spinal 
manipulation (SM) and revealed that 12 sessions of spinal 
manipulative therapy (SMT) in 6 weeks, from a therapist, 
yielded the most favorable pain and functional disability 
improvement for chronic nonspecific low back pain 
(CNSLBP)33. Whereas according to the study of Bronfort et 
al. patients who received supervised clinical exercise, for 
the management of chronic nonspecific low back pain 
(CNSLBP), reported to be more satisfied with care given 
during the treatment and in follow up periods when 
compared with the patients who received spinal manipu-
lative therapy (SMT) however the short and long term 
differences were small and not statistically significant. The 
distinctive feature of this trial was that it included patient’s 
preferences at different levels using quantitative and 
qualitative methods and assessed the preferences 
through comprehensive interviews and according to this 
study the outcome that was most important to the 
patients was pain. This study also assessed trunk muscle 
strength and endurance by blind examiners30.

A systemic review that included studies pertaining to only 
pain outcomes also stated spinal manipulative therapy 
(SMT) effective in reducing pain34. They also concluded 
that the level of pain reduction is greater than expected 
from placebo effects alone and persists for at least three 
months.

The study by Balthazard P et al. confirms the immediate 
analgesic effects of spinal manipulative therapy (SMT) 
and compared it to a true placebo intervention in which 
they provided ultrasound treatment and the patient did 
not know the device is not turned on and that the 
treatment was ineffective31.

Only one trial reported no significant difference in clinical 
outcomes between standard care and spinal manipula-
tive therapy (SMT) amongst patients with low back pain 
(LBP)of at least three weeks in duration28.The main areas of 
weakness in this study were the size of the study groups; 72 
in the smaller group, as compared with an ideal size of 
more than 100, the lack of a placebo control group, and 
the lack of blinding of the patients. The study by Ferreira et 
al. also concluded spinal manipulative therapy (SMT) not 
to be much effective when compared to non-steroidal 
anti-inflammatory drugs (NSAIDs) in improving disability of 
patients with chronic low back pain (CLBP)35.

The effect of spinal manipulative therapy (SMT) on 
pressure pain threshold (PPT) was assessed by de Olivera 
RF et al.32 in the study comparing region specific and non 
region specific manipulation at lumbar level. No changes 
were observed on pressure pain threshold in region specif-
ic manipulation whereas increase in pressure pain thresh-
old (PPT) was reported, at lumbar level, in the non region 
specific group receiving manipulation.

The review by Kuczynski JJ et al. stated spinal manipulative 
therapy (SMT)to be a safe intervention that improves 
clinical outcomes for a variety of patients with low back 
pain (LBP)36.The overall results of all trails, included in this 
review, ascertained the efficacy of spinal manipulative 
therapy (SMT) though the extent of efficaciousness is 
variable amongst the studies.

STRENGTHS AND LIMITATIONS

The studies included in this review used ample outcome 
measures furthermore the quality of trials included was 
also respectable and the risk of bias assessment was, on 
average, low as well however there were some limitations 
in this review.

Alike in any systemic review there is a possibility that there 
may be clinical trials that were missed in the search 
process furthermore the search strategy was limited to 
include only those articles which were published in English 
language. Moreover there were only two trials in this 
review that focused only on high velocity low amplitude 
spinal manipulation (HVLA-SMT) without any adjuvant 
conservative treatment (Table. 4)and this is mentioned in 
only one out of them. One more consistent feature across 
all studies, except one, is a failure to blind the care giver 
and a majority of the studies did not integrate blinding of 
participants which does not eliminate the risk of bias and 
thus appends to the limitations of this review.

IMPLICATIONS FOR PRACTICE

Despite the aforementioned limitation there appears to 
be a trend suggesting high velocity low amplitude spinal 
manipulation (HVLA-SMT) has a useful role to play in the 
management of non- specific low back pain (NSLBP) 
neither any of the reviews conclusively demonstrates that 
spinal manipulative therapy (SMT) is ineffective. Further-
more, spinal manipulation (SM) has been associated with 
frequent but minimal adverse effects and with serious but 
possibly rare complications so the risk benefit ratio should 
be considered prior to beginning spinal manipulative 
therapy (SMT)37,38.However its efficacy in chronic condi-
tions compared to acute conditions is still uncertain.

IMPLICATIONS FOR RESEARCH

Due to paucity of research and aforementioned limita-
tions associated with present researches the ambiguity 
regarding the efficacy of high velocity low amplitude 
spinal manipulation therapy (HVLA–SMT) still exists. There is 
a need of quality evidence with random, adequate, 
concealed allocation and with three fold blinding, 
adequate follow up and between group analyses to 
reach to a definite conclusion. The studies should consider 
the role of spinal manipulation (SM) in acute, sub-acute 
and chronic long standing conditions individually with 
variation in manipulation techniques in accordance to the 
condition. Clinical trials analyzing the mechanism of 
action of the techniques of spinal manipulation (SM) are 
also needed intensely.

CONCLUSION

This review indicates the scarcity of clinical trials assessing 
the efficacy of high velocity low amplitude spinal manipu-
lation therapy (HVLA-SMT) in nonspecific low back 
pain(NSLBP) however its significance in treating it cannot 
be repudiated but further research is warranted to fully 
evaluate the likely benefit.
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INTRODUCTION

Low back pain (LBP) is one of the most common health 
disorders and cause of disability1,2. It is estimated that 
worldwide, nine out of ten adults experience low back 
pain (LBP) once in lifetime1. It results in a major individual 
and fiscal burden globally. While it affects both the 
genders of all ages it is estimated that it is more common 
amongst adults of working age and hence it is also a 
major cause of functional disability and work absentee-
ism1. However, in elderly as well low back pain (LBP) is one 
of the most frequently reported symptom3-7. It is defined as 
the pain and muscle stiffness localized below the costal 
margin and above the inferior gluteal region, with or 
without sciatica 8.

There are multiple etiologies of low back pain (LBP); exces-
sive repeated activity, disk injury or degeneration, spondy-
lolisthesis, spinal stenosis, scoliosis etc. Consequently the 
characteristic of pain also varies; it may be sharp or 
stabbing, dull or achy. Activities such as jogging or running 
on cement roads instead of cinder tracks, heavy lifting, 
and prolonged sitting (especially in cars, trucks, and 
poorly designed chairs) can provoke back pain9,10.

The onset of low back pain (LBP) varies it may be acute or 
chronic. Acute low back pain (ALBP) is of a time period 
less than 3 months however, it is classified as chronic low 
back pain (CLBP) if it persists beyond the normal phase of 
healing i.e. more than twelve weeks. Low back pain (LBP) 
is thus more disabling if it is chronic and causes more 
physical and psychological impediment10. The term 
nonspecific means that the pain is not characteristic to an 
identifiable pathology (e.g., tumor, infection, inflamma-
tion, fracture, osteoporosis, rheumatoid arthritis)8. Almost 
85% of people suffer from non-specific low back pain 
(NSLBP)11.

Despite this lack of knowledge, regarding underlying 
pathology, a number of interventions exist for the 
treatment of non-specific low back pain (NSLBP) and 
spinal manipulation therapy (SMT) is one of them.

Spinal manipulation (SM) is practiced by health care 
professionals and some medical doctors as well12.In 
clinical setting, the selection of a manipulation technique 
varies widely among therapists. Spinal manipulation thera-
py (SMT) may be given with thrust; high velocity low ampli-
tude (HVLA) or without thrust; low velocity high amplitude 
(LVHA). High velocity low amplitude (HVLA) is performed 
through pain and is usually associated with an audible 
sound, a cavitation pop whereas there is no audible 
sound in low velocity high amplitude (LVHA) which is 
applied in relatively acute conditions of less than three 
months13.

High velocity low amplitude spinal manipulation 
(HVLA-SM) is performed with the participant in the lateral 
recumbent position. Patients achieve a side-lying position 
with the free hip and knee slightly flexed and adducted 
while the lumbar spine and pelvis remain roughly perpen-
dicular to the treatment are. On the weight bearing side, 
the hip and knee, are extended or very slightly flexed. The 
therapist stands in front of the patient while stabilizing the 
free thigh and leg with their own thigh. The patient's 
shoulder is stabilized with the therapist's hand stabilizing 
hand while the patient's forearms rest across his chest or 
abdomen. A precise high velocity low amplitude manipu-
lative thrust (HVLA-MT) is applied with the therapist's other 

hand on specific areas of the patient's lumbar vertebrae 
(mamillary process, spinous process) or pelvis (posterior 
superior iliac spine, ischial tuberosity, sacral ala, 1st sacral 
segment, 3-4th sacral segment), depending on the condi-
tion and treatment objectives. Brief controlled movements 
of the therapist's upper limb and body, often combined 
with a slight falling or body-drop movement creates the 
momentum and position for high velocity low amplitude 
spinal manipulation thrust (HVLA-SMT) that is provided 
through the contact hand. The direction of thrust varies 
with therapeutic intent and point of contact. Thrust is not 
provided with the stabilizing hand; nonetheless, to 
maintain patient’s stability on the treatment couch, slight 
counter pressure is oftenessential14,15,16.

A large number of evidence on non-biomechanical 
effects of spinal manipulative therapy (SMT) in people who 
are healthy and in people with symptoms of low back pain 
(LBP) has been published in the past decade, having said 
that the effectiveness of spinal manipulative therapy (SMT) 
in decreasing low back pain (LBP) is still uncer-
tain17,18,19,20,21.Previous systematic reviews also proposed 
that high velocity low amplitude (HVLA) spinal manipula-
tive therapy (SMT) will improve clinical outcomes, however 
its efficaciousness compared to different common 
intervention has not been clearly demonstrated. Thus the 
objective of this review is to assess the efficacy of High 
velocity low amplitude (HVLA) spinal manipulative thera-
py (SMT) for nonspecific low back pain (NSLBP) as it is still 
notoriously indefinite.

METHODS

Study Design
This systemic review used the Preferred Reporting Items for 
Systemic Reviews and Meta Analyses (PRISMA) guide-
lines22 which is a 27 item checklist intended to improve 
eminence of systemic reviews and meta analyses of 
randomized controlled trials, in particular, but can be used 
for other study designs as well23.

Eligibility Criteria
The eligibility criterion comprises of population, interven-
tion, control, outcomes, and study design (PICOS) princi-
ples as follows:
Population: Adults, 18 years and above, participants 
presenting with sign and symptoms of Non Specific Low 
Back Pain (NSLBP).
Intervention: High velocity low amplitude (HVLA) spinal 
manipulation therapy (SMT) intervention was eligible for 
inclusion in this review.
Control: Any group that did not receive HVLA spinal 
manipulation or a groups determining efficacy of 
technique other than HVLA.
Outcomes: The outcomes could include but were not 
limited to patient reported pain reduction and improved 
quality of life (QoL). For inclusion the outcome measures 
must have been obtained at least once post treatment.
Study Design: Only randomized controlled trials (RCTs) and 
systemic reviews are eligible to be included in this review.

Search Procedure
Using MeSH terms such as Low Back Pain (LBP), Non-Specif-
ic Low Back Pain (NSLBP), Spinal Manipulation Therapy 
(SMT), Osteopathic Spinal Manipulation (OST), High Veloci-
ty Low Amplitude (HVLA), High Velocity Low Amplitude 
Spinal Manipulation (HVLASM), and Chronic Back Pain 
(CBP) systemic searches were conducted in the following 

electronic databases (from their origin up to February 
2014): MEDLINE, EMBASE, AMED, CINAHL, PEDro, APTA, 
MANTIS, OSTMED, ScienceDirect and Cochrane 
database. Initially the MeSH terms were searched individu-
ally and then later using Boolean logic OR and AND the 
search was carried out.Moreover reference lists of all 
articles were also searched for further literature.

Study Selection
The searched articles were reviewed to identify the studies 
as randomized control trials (RCTs) fulfilling the inclusion 
criteria. Full texts of the articles, that met the inclusion 
criteria, were extracted to further assess whether they 
fulfilled the eligibility criteria. Studies that involved manipu-
lation under anesthesia (MUA) or studies involving hospital-
ized patients as participants were excluded from this 
review. Non-English language articles, animal and cadav-
er studies were not included. Case reports, case series, 
editorials, comments, letters, abstracts, guidelines and 
protocols were also excluded, from this review, due to risk 
of bias associated with these designs.

Data Collection
Eight eligible trials were reviewed and data was collected. 
The items that were extracted from studies were: study 
design, description of sample size, number of treatments 
provided, description of comparison interventions, assess-
ment measures and results as shown in Table 1.

Risk of Bias
Risk of bias was assessed using the Cochrane Collabora-
tion’s Tool for Assessing Risk of Bias24 that comprises of 
following domains:
a) Was the allocation sequence adequately generated?
b) Was the allocation adequately concealed?
c) Was information of the allocated interventions 
adequately prevented during the study?
d) Were incomplete outcome data sufficiently 
addressed?
e) Are reports of the study free of suggestion of selective 
outcome reporting?
f) Was the study apparently free of other problems that 
could put it at a risk of bias?

The completed risk of bias tool is displayed in Table 1. 
Possible approach for summary assessments outcome 
(across domains) within and across studies was given by 
Yes (Y) i.e. Low Risk of Bias, No (N) i.e. High Risk of Bias, 
Unclear (U) i.e. Unclear Risk of Bias.

Additionally the Physiotherapy Evidence Database PEDro-
Scores25 for papers in this review was summarized as well 
that contains the following list of criteria:
a) Eligibility criteria were specified.
b) Participants were randomly allocated to groups.
c) Allocation was concealed.
d) The groups were comparable at baseline regarding the 
most important prognostic indicators.
e) There was blinding of all subjects.
f) Blinding of all therapists who administered the therapy 
was performed.
g) Blinding of all assessors who measured at least one key 
outcome was performed.
h) Measures of at least one key outcome were attained 
from more than 85%of the subjects initially allocated to 
groups.
i) Subjects for whom outcome measures were available 
received the treatment or control condition as allocated 
or, where this was not the case; data for at least one key 
outcome was analyzed by intention to treat.

j) The results of between-group statistical comparisons are 
reported for at least one key outcome.
k) Both point measures and measures of variability are 
provided for atleast one key outcome.

These evaluators were employed as they have been 
shown to be reliable and valid for the assessment of 
randomized controlled trials.

Synthesis of Results
The results of the search strategy are presented in a 
PRISMA(Preferred Reporting Items for Systemic Reviews 
and Meta Analyses) flow chart22 (Fig. 1)which demon-
strates, a total of 434 citations were identified through the 
search strategy out of which 309 articles were not relevant 
to the subject matter and thus were not considered.125 
records were screened and after the removal of duplicate 
records only eight papers satisfied the eligibility criteria of 
this review; Hoehler et al.26, Cherkin et al.27, Andersson et 
al.28,Descarreaux et al.29, Bronfort et al.30,Balthazard P et 
al.31,de OliveriaRF et al.32, Haas et al. 33 Out of these the trial 
by Haas et al. is a forthcoming article in press. Three 
systemic reviews, by Licciardoneetal.34, Ferreira et al.35, 
Kuczynski et al.36, were also procured that fulfilled the 
inclusion criteria.

DISCUSSION

This systemic review intended to determine the efficacy of 
high velocity low amplitude spinal manipulative therapy 
(HVLA-SMT) in nonspecific low back pain (NSLBP), by an 
updated literature review, identified that low back pain 
(LBP) conditions are reduced after spinal manipulative 
therapy (SMT). The Physiotherapy Evidence Database 
(PEDro) scores of the studies included in this review shows 
that the methodological quality of this topic and of the 
trials included was generally high and the study by Descar-
reaux et al.29,with three fold blinding, scored 10 out of 11 
on Physiotherapy Evidence Database (PEDro)scale. 
However, amongst all other randomized controlled trials, 
this was the only study that had the lowest sample size of 
30. Moreover, this was also the only study that examined 
the sole effect of time on pain and disability levels and the 
study was divided into two phases.

A large number of potential studies were excluded and 
studies using clearly defined high velocity low amplitude 
spinal manipulative therapy (HVLA-SMT) as treatment 
were included. There was no gender restriction in any of 
the trials included. The maximum sample size measured, in 

any of the eight randomized controlled trials (RCTs), was 
321 in the study by Cherkin DC et al. out of which122 
patients received spinal manipulative therapy 
(SMT)27.Cherkin DC et al. had two comparison groups out 
of which one was a minimal intervention control group 
that received an educational booklet that discussed 
causes of low back pain (LBP),prognosis, appropriate use 
of imaging studies and activities for promoting recovery 
and preventing recurrences. Since the booklet group did 
not receive care during follow up, the group showed low 
levels of satisfactions with care whereas main benefit of 
spinal manipulative therapy (SMT) in contrast, according 
to the authors, was increased levels of satisfaction with 
care27.

Outcome assessors of the studies included; 100 point 
modified Von Korff Pain Intensity, 11 Point Numeric Pain 
Rating Scale, 36 Item Short Form Health Survey,11 Point 
Scale of Bothersomenessrating how bothersome symp-
toms were, Functional Disability Scale, Modified Roland 
Disability Scale, Oswestry Disability Index, Pressure Algome-
ter, Fear Avoidance Beliefs Questionnaire, Range of 
Motion (ROM), Straight Leg Raising (SLR) to Pain, Straight 
Leg Raising (SLR) to Pelvic Rotation, Distance of Finger-tips 

from floor on maximum forward flexion, Sorensen and 
Shirado Tests.

The study by Haas M et al.assessed dose response of spinal 
manipulation (SM) and revealed that 12 sessions of spinal 
manipulative therapy (SMT) in 6 weeks, from a therapist, 
yielded the most favorable pain and functional disability 
improvement for chronic nonspecific low back pain 
(CNSLBP)33. Whereas according to the study of Bronfort et 
al. patients who received supervised clinical exercise, for 
the management of chronic nonspecific low back pain 
(CNSLBP), reported to be more satisfied with care given 
during the treatment and in follow up periods when 
compared with the patients who received spinal manipu-
lative therapy (SMT) however the short and long term 
differences were small and not statistically significant. The 
distinctive feature of this trial was that it included patient’s 
preferences at different levels using quantitative and 
qualitative methods and assessed the preferences 
through comprehensive interviews and according to this 
study the outcome that was most important to the 
patients was pain. This study also assessed trunk muscle 
strength and endurance by blind examiners30.

A systemic review that included studies pertaining to only 
pain outcomes also stated spinal manipulative therapy 
(SMT) effective in reducing pain34. They also concluded 
that the level of pain reduction is greater than expected 
from placebo effects alone and persists for at least three 
months.

The study by Balthazard P et al. confirms the immediate 
analgesic effects of spinal manipulative therapy (SMT) 
and compared it to a true placebo intervention in which 
they provided ultrasound treatment and the patient did 
not know the device is not turned on and that the 
treatment was ineffective31.

Only one trial reported no significant difference in clinical 
outcomes between standard care and spinal manipula-
tive therapy (SMT) amongst patients with low back pain 
(LBP)of at least three weeks in duration28.The main areas of 
weakness in this study were the size of the study groups; 72 
in the smaller group, as compared with an ideal size of 
more than 100, the lack of a placebo control group, and 
the lack of blinding of the patients. The study by Ferreira et 
al. also concluded spinal manipulative therapy (SMT) not 
to be much effective when compared to non-steroidal 
anti-inflammatory drugs (NSAIDs) in improving disability of 
patients with chronic low back pain (CLBP)35.

The effect of spinal manipulative therapy (SMT) on 
pressure pain threshold (PPT) was assessed by de Olivera 
RF et al.32 in the study comparing region specific and non 
region specific manipulation at lumbar level. No changes 
were observed on pressure pain threshold in region specif-
ic manipulation whereas increase in pressure pain thresh-
old (PPT) was reported, at lumbar level, in the non region 
specific group receiving manipulation.

The review by Kuczynski JJ et al. stated spinal manipulative 
therapy (SMT)to be a safe intervention that improves 
clinical outcomes for a variety of patients with low back 
pain (LBP)36.The overall results of all trails, included in this 
review, ascertained the efficacy of spinal manipulative 
therapy (SMT) though the extent of efficaciousness is 
variable amongst the studies.

STRENGTHS AND LIMITATIONS

The studies included in this review used ample outcome 
measures furthermore the quality of trials included was 
also respectable and the risk of bias assessment was, on 
average, low as well however there were some limitations 
in this review.

Alike in any systemic review there is a possibility that there 
may be clinical trials that were missed in the search 
process furthermore the search strategy was limited to 
include only those articles which were published in English 
language. Moreover there were only two trials in this 
review that focused only on high velocity low amplitude 
spinal manipulation (HVLA-SMT) without any adjuvant 
conservative treatment (Table. 4)and this is mentioned in 
only one out of them. One more consistent feature across 
all studies, except one, is a failure to blind the care giver 
and a majority of the studies did not integrate blinding of 
participants which does not eliminate the risk of bias and 
thus appends to the limitations of this review.

IMPLICATIONS FOR PRACTICE

Despite the aforementioned limitation there appears to 
be a trend suggesting high velocity low amplitude spinal 
manipulation (HVLA-SMT) has a useful role to play in the 
management of non- specific low back pain (NSLBP) 
neither any of the reviews conclusively demonstrates that 
spinal manipulative therapy (SMT) is ineffective. Further-
more, spinal manipulation (SM) has been associated with 
frequent but minimal adverse effects and with serious but 
possibly rare complications so the risk benefit ratio should 
be considered prior to beginning spinal manipulative 
therapy (SMT)37,38.However its efficacy in chronic condi-
tions compared to acute conditions is still uncertain.

IMPLICATIONS FOR RESEARCH

Due to paucity of research and aforementioned limita-
tions associated with present researches the ambiguity 
regarding the efficacy of high velocity low amplitude 
spinal manipulation therapy (HVLA–SMT) still exists. There is 
a need of quality evidence with random, adequate, 
concealed allocation and with three fold blinding, 
adequate follow up and between group analyses to 
reach to a definite conclusion. The studies should consider 
the role of spinal manipulation (SM) in acute, sub-acute 
and chronic long standing conditions individually with 
variation in manipulation techniques in accordance to the 
condition. Clinical trials analyzing the mechanism of 
action of the techniques of spinal manipulation (SM) are 
also needed intensely.

CONCLUSION

This review indicates the scarcity of clinical trials assessing 
the efficacy of high velocity low amplitude spinal manipu-
lation therapy (HVLA-SMT) in nonspecific low back 
pain(NSLBP) however its significance in treating it cannot 
be repudiated but further research is warranted to fully 
evaluate the likely benefit.
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INTRODUCTION

Low back pain (LBP) is one of the most common health 
disorders and cause of disability1,2. It is estimated that 
worldwide, nine out of ten adults experience low back 
pain (LBP) once in lifetime1. It results in a major individual 
and fiscal burden globally. While it affects both the 
genders of all ages it is estimated that it is more common 
amongst adults of working age and hence it is also a 
major cause of functional disability and work absentee-
ism1. However, in elderly as well low back pain (LBP) is one 
of the most frequently reported symptom3-7. It is defined as 
the pain and muscle stiffness localized below the costal 
margin and above the inferior gluteal region, with or 
without sciatica 8.

There are multiple etiologies of low back pain (LBP); exces-
sive repeated activity, disk injury or degeneration, spondy-
lolisthesis, spinal stenosis, scoliosis etc. Consequently the 
characteristic of pain also varies; it may be sharp or 
stabbing, dull or achy. Activities such as jogging or running 
on cement roads instead of cinder tracks, heavy lifting, 
and prolonged sitting (especially in cars, trucks, and 
poorly designed chairs) can provoke back pain9,10.

The onset of low back pain (LBP) varies it may be acute or 
chronic. Acute low back pain (ALBP) is of a time period 
less than 3 months however, it is classified as chronic low 
back pain (CLBP) if it persists beyond the normal phase of 
healing i.e. more than twelve weeks. Low back pain (LBP) 
is thus more disabling if it is chronic and causes more 
physical and psychological impediment10. The term 
nonspecific means that the pain is not characteristic to an 
identifiable pathology (e.g., tumor, infection, inflamma-
tion, fracture, osteoporosis, rheumatoid arthritis)8. Almost 
85% of people suffer from non-specific low back pain 
(NSLBP)11.

Despite this lack of knowledge, regarding underlying 
pathology, a number of interventions exist for the 
treatment of non-specific low back pain (NSLBP) and 
spinal manipulation therapy (SMT) is one of them.

Spinal manipulation (SM) is practiced by health care 
professionals and some medical doctors as well12.In 
clinical setting, the selection of a manipulation technique 
varies widely among therapists. Spinal manipulation thera-
py (SMT) may be given with thrust; high velocity low ampli-
tude (HVLA) or without thrust; low velocity high amplitude 
(LVHA). High velocity low amplitude (HVLA) is performed 
through pain and is usually associated with an audible 
sound, a cavitation pop whereas there is no audible 
sound in low velocity high amplitude (LVHA) which is 
applied in relatively acute conditions of less than three 
months13.

High velocity low amplitude spinal manipulation 
(HVLA-SM) is performed with the participant in the lateral 
recumbent position. Patients achieve a side-lying position 
with the free hip and knee slightly flexed and adducted 
while the lumbar spine and pelvis remain roughly perpen-
dicular to the treatment are. On the weight bearing side, 
the hip and knee, are extended or very slightly flexed. The 
therapist stands in front of the patient while stabilizing the 
free thigh and leg with their own thigh. The patient's 
shoulder is stabilized with the therapist's hand stabilizing 
hand while the patient's forearms rest across his chest or 
abdomen. A precise high velocity low amplitude manipu-
lative thrust (HVLA-MT) is applied with the therapist's other 

hand on specific areas of the patient's lumbar vertebrae 
(mamillary process, spinous process) or pelvis (posterior 
superior iliac spine, ischial tuberosity, sacral ala, 1st sacral 
segment, 3-4th sacral segment), depending on the condi-
tion and treatment objectives. Brief controlled movements 
of the therapist's upper limb and body, often combined 
with a slight falling or body-drop movement creates the 
momentum and position for high velocity low amplitude 
spinal manipulation thrust (HVLA-SMT) that is provided 
through the contact hand. The direction of thrust varies 
with therapeutic intent and point of contact. Thrust is not 
provided with the stabilizing hand; nonetheless, to 
maintain patient’s stability on the treatment couch, slight 
counter pressure is oftenessential14,15,16.

A large number of evidence on non-biomechanical 
effects of spinal manipulative therapy (SMT) in people who 
are healthy and in people with symptoms of low back pain 
(LBP) has been published in the past decade, having said 
that the effectiveness of spinal manipulative therapy (SMT) 
in decreasing low back pain (LBP) is still uncer-
tain17,18,19,20,21.Previous systematic reviews also proposed 
that high velocity low amplitude (HVLA) spinal manipula-
tive therapy (SMT) will improve clinical outcomes, however 
its efficaciousness compared to different common 
intervention has not been clearly demonstrated. Thus the 
objective of this review is to assess the efficacy of High 
velocity low amplitude (HVLA) spinal manipulative thera-
py (SMT) for nonspecific low back pain (NSLBP) as it is still 
notoriously indefinite.

METHODS

Study Design
This systemic review used the Preferred Reporting Items for 
Systemic Reviews and Meta Analyses (PRISMA) guide-
lines22 which is a 27 item checklist intended to improve 
eminence of systemic reviews and meta analyses of 
randomized controlled trials, in particular, but can be used 
for other study designs as well23.

Eligibility Criteria
The eligibility criterion comprises of population, interven-
tion, control, outcomes, and study design (PICOS) princi-
ples as follows:
Population: Adults, 18 years and above, participants 
presenting with sign and symptoms of Non Specific Low 
Back Pain (NSLBP).
Intervention: High velocity low amplitude (HVLA) spinal 
manipulation therapy (SMT) intervention was eligible for 
inclusion in this review.
Control: Any group that did not receive HVLA spinal 
manipulation or a groups determining efficacy of 
technique other than HVLA.
Outcomes: The outcomes could include but were not 
limited to patient reported pain reduction and improved 
quality of life (QoL). For inclusion the outcome measures 
must have been obtained at least once post treatment.
Study Design: Only randomized controlled trials (RCTs) and 
systemic reviews are eligible to be included in this review.

Search Procedure
Using MeSH terms such as Low Back Pain (LBP), Non-Specif-
ic Low Back Pain (NSLBP), Spinal Manipulation Therapy 
(SMT), Osteopathic Spinal Manipulation (OST), High Veloci-
ty Low Amplitude (HVLA), High Velocity Low Amplitude 
Spinal Manipulation (HVLASM), and Chronic Back Pain 
(CBP) systemic searches were conducted in the following 

electronic databases (from their origin up to February 
2014): MEDLINE, EMBASE, AMED, CINAHL, PEDro, APTA, 
MANTIS, OSTMED, ScienceDirect and Cochrane 
database. Initially the MeSH terms were searched individu-
ally and then later using Boolean logic OR and AND the 
search was carried out.Moreover reference lists of all 
articles were also searched for further literature.

Study Selection
The searched articles were reviewed to identify the studies 
as randomized control trials (RCTs) fulfilling the inclusion 
criteria. Full texts of the articles, that met the inclusion 
criteria, were extracted to further assess whether they 
fulfilled the eligibility criteria. Studies that involved manipu-
lation under anesthesia (MUA) or studies involving hospital-
ized patients as participants were excluded from this 
review. Non-English language articles, animal and cadav-
er studies were not included. Case reports, case series, 
editorials, comments, letters, abstracts, guidelines and 
protocols were also excluded, from this review, due to risk 
of bias associated with these designs.

Data Collection
Eight eligible trials were reviewed and data was collected. 
The items that were extracted from studies were: study 
design, description of sample size, number of treatments 
provided, description of comparison interventions, assess-
ment measures and results as shown in Table 1.

Risk of Bias
Risk of bias was assessed using the Cochrane Collabora-
tion’s Tool for Assessing Risk of Bias24 that comprises of 
following domains:
a) Was the allocation sequence adequately generated?
b) Was the allocation adequately concealed?
c) Was information of the allocated interventions 
adequately prevented during the study?
d) Were incomplete outcome data sufficiently 
addressed?
e) Are reports of the study free of suggestion of selective 
outcome reporting?
f) Was the study apparently free of other problems that 
could put it at a risk of bias?

The completed risk of bias tool is displayed in Table 1. 
Possible approach for summary assessments outcome 
(across domains) within and across studies was given by 
Yes (Y) i.e. Low Risk of Bias, No (N) i.e. High Risk of Bias, 
Unclear (U) i.e. Unclear Risk of Bias.

Additionally the Physiotherapy Evidence Database PEDro-
Scores25 for papers in this review was summarized as well 
that contains the following list of criteria:
a) Eligibility criteria were specified.
b) Participants were randomly allocated to groups.
c) Allocation was concealed.
d) The groups were comparable at baseline regarding the 
most important prognostic indicators.
e) There was blinding of all subjects.
f) Blinding of all therapists who administered the therapy 
was performed.
g) Blinding of all assessors who measured at least one key 
outcome was performed.
h) Measures of at least one key outcome were attained 
from more than 85%of the subjects initially allocated to 
groups.
i) Subjects for whom outcome measures were available 
received the treatment or control condition as allocated 
or, where this was not the case; data for at least one key 
outcome was analyzed by intention to treat.

j) The results of between-group statistical comparisons are 
reported for at least one key outcome.
k) Both point measures and measures of variability are 
provided for atleast one key outcome.

These evaluators were employed as they have been 
shown to be reliable and valid for the assessment of 
randomized controlled trials.

Synthesis of Results
The results of the search strategy are presented in a 
PRISMA(Preferred Reporting Items for Systemic Reviews 
and Meta Analyses) flow chart22 (Fig. 1)which demon-
strates, a total of 434 citations were identified through the 
search strategy out of which 309 articles were not relevant 
to the subject matter and thus were not considered.125 
records were screened and after the removal of duplicate 
records only eight papers satisfied the eligibility criteria of 
this review; Hoehler et al.26, Cherkin et al.27, Andersson et 
al.28,Descarreaux et al.29, Bronfort et al.30,Balthazard P et 
al.31,de OliveriaRF et al.32, Haas et al. 33 Out of these the trial 
by Haas et al. is a forthcoming article in press. Three 
systemic reviews, by Licciardoneetal.34, Ferreira et al.35, 
Kuczynski et al.36, were also procured that fulfilled the 
inclusion criteria.

DISCUSSION

This systemic review intended to determine the efficacy of 
high velocity low amplitude spinal manipulative therapy 
(HVLA-SMT) in nonspecific low back pain (NSLBP), by an 
updated literature review, identified that low back pain 
(LBP) conditions are reduced after spinal manipulative 
therapy (SMT). The Physiotherapy Evidence Database 
(PEDro) scores of the studies included in this review shows 
that the methodological quality of this topic and of the 
trials included was generally high and the study by Descar-
reaux et al.29,with three fold blinding, scored 10 out of 11 
on Physiotherapy Evidence Database (PEDro)scale. 
However, amongst all other randomized controlled trials, 
this was the only study that had the lowest sample size of 
30. Moreover, this was also the only study that examined 
the sole effect of time on pain and disability levels and the 
study was divided into two phases.

A large number of potential studies were excluded and 
studies using clearly defined high velocity low amplitude 
spinal manipulative therapy (HVLA-SMT) as treatment 
were included. There was no gender restriction in any of 
the trials included. The maximum sample size measured, in 

any of the eight randomized controlled trials (RCTs), was 
321 in the study by Cherkin DC et al. out of which122 
patients received spinal manipulative therapy 
(SMT)27.Cherkin DC et al. had two comparison groups out 
of which one was a minimal intervention control group 
that received an educational booklet that discussed 
causes of low back pain (LBP),prognosis, appropriate use 
of imaging studies and activities for promoting recovery 
and preventing recurrences. Since the booklet group did 
not receive care during follow up, the group showed low 
levels of satisfactions with care whereas main benefit of 
spinal manipulative therapy (SMT) in contrast, according 
to the authors, was increased levels of satisfaction with 
care27.

Outcome assessors of the studies included; 100 point 
modified Von Korff Pain Intensity, 11 Point Numeric Pain 
Rating Scale, 36 Item Short Form Health Survey,11 Point 
Scale of Bothersomenessrating how bothersome symp-
toms were, Functional Disability Scale, Modified Roland 
Disability Scale, Oswestry Disability Index, Pressure Algome-
ter, Fear Avoidance Beliefs Questionnaire, Range of 
Motion (ROM), Straight Leg Raising (SLR) to Pain, Straight 
Leg Raising (SLR) to Pelvic Rotation, Distance of Finger-tips 

from floor on maximum forward flexion, Sorensen and 
Shirado Tests.

The study by Haas M et al.assessed dose response of spinal 
manipulation (SM) and revealed that 12 sessions of spinal 
manipulative therapy (SMT) in 6 weeks, from a therapist, 
yielded the most favorable pain and functional disability 
improvement for chronic nonspecific low back pain 
(CNSLBP)33. Whereas according to the study of Bronfort et 
al. patients who received supervised clinical exercise, for 
the management of chronic nonspecific low back pain 
(CNSLBP), reported to be more satisfied with care given 
during the treatment and in follow up periods when 
compared with the patients who received spinal manipu-
lative therapy (SMT) however the short and long term 
differences were small and not statistically significant. The 
distinctive feature of this trial was that it included patient’s 
preferences at different levels using quantitative and 
qualitative methods and assessed the preferences 
through comprehensive interviews and according to this 
study the outcome that was most important to the 
patients was pain. This study also assessed trunk muscle 
strength and endurance by blind examiners30.

A systemic review that included studies pertaining to only 
pain outcomes also stated spinal manipulative therapy 
(SMT) effective in reducing pain34. They also concluded 
that the level of pain reduction is greater than expected 
from placebo effects alone and persists for at least three 
months.

The study by Balthazard P et al. confirms the immediate 
analgesic effects of spinal manipulative therapy (SMT) 
and compared it to a true placebo intervention in which 
they provided ultrasound treatment and the patient did 
not know the device is not turned on and that the 
treatment was ineffective31.

Only one trial reported no significant difference in clinical 
outcomes between standard care and spinal manipula-
tive therapy (SMT) amongst patients with low back pain 
(LBP)of at least three weeks in duration28.The main areas of 
weakness in this study were the size of the study groups; 72 
in the smaller group, as compared with an ideal size of 
more than 100, the lack of a placebo control group, and 
the lack of blinding of the patients. The study by Ferreira et 
al. also concluded spinal manipulative therapy (SMT) not 
to be much effective when compared to non-steroidal 
anti-inflammatory drugs (NSAIDs) in improving disability of 
patients with chronic low back pain (CLBP)35.

The effect of spinal manipulative therapy (SMT) on 
pressure pain threshold (PPT) was assessed by de Olivera 
RF et al.32 in the study comparing region specific and non 
region specific manipulation at lumbar level. No changes 
were observed on pressure pain threshold in region specif-
ic manipulation whereas increase in pressure pain thresh-
old (PPT) was reported, at lumbar level, in the non region 
specific group receiving manipulation.

The review by Kuczynski JJ et al. stated spinal manipulative 
therapy (SMT)to be a safe intervention that improves 
clinical outcomes for a variety of patients with low back 
pain (LBP)36.The overall results of all trails, included in this 
review, ascertained the efficacy of spinal manipulative 
therapy (SMT) though the extent of efficaciousness is 
variable amongst the studies.

STRENGTHS AND LIMITATIONS

The studies included in this review used ample outcome 
measures furthermore the quality of trials included was 
also respectable and the risk of bias assessment was, on 
average, low as well however there were some limitations 
in this review.

Alike in any systemic review there is a possibility that there 
may be clinical trials that were missed in the search 
process furthermore the search strategy was limited to 
include only those articles which were published in English 
language. Moreover there were only two trials in this 
review that focused only on high velocity low amplitude 
spinal manipulation (HVLA-SMT) without any adjuvant 
conservative treatment (Table. 4)and this is mentioned in 
only one out of them. One more consistent feature across 
all studies, except one, is a failure to blind the care giver 
and a majority of the studies did not integrate blinding of 
participants which does not eliminate the risk of bias and 
thus appends to the limitations of this review.

IMPLICATIONS FOR PRACTICE

Despite the aforementioned limitation there appears to 
be a trend suggesting high velocity low amplitude spinal 
manipulation (HVLA-SMT) has a useful role to play in the 
management of non- specific low back pain (NSLBP) 
neither any of the reviews conclusively demonstrates that 
spinal manipulative therapy (SMT) is ineffective. Further-
more, spinal manipulation (SM) has been associated with 
frequent but minimal adverse effects and with serious but 
possibly rare complications so the risk benefit ratio should 
be considered prior to beginning spinal manipulative 
therapy (SMT)37,38.However its efficacy in chronic condi-
tions compared to acute conditions is still uncertain.

IMPLICATIONS FOR RESEARCH

Due to paucity of research and aforementioned limita-
tions associated with present researches the ambiguity 
regarding the efficacy of high velocity low amplitude 
spinal manipulation therapy (HVLA–SMT) still exists. There is 
a need of quality evidence with random, adequate, 
concealed allocation and with three fold blinding, 
adequate follow up and between group analyses to 
reach to a definite conclusion. The studies should consider 
the role of spinal manipulation (SM) in acute, sub-acute 
and chronic long standing conditions individually with 
variation in manipulation techniques in accordance to the 
condition. Clinical trials analyzing the mechanism of 
action of the techniques of spinal manipulation (SM) are 
also needed intensely.

CONCLUSION

This review indicates the scarcity of clinical trials assessing 
the efficacy of high velocity low amplitude spinal manipu-
lation therapy (HVLA-SMT) in nonspecific low back 
pain(NSLBP) however its significance in treating it cannot 
be repudiated but further research is warranted to fully 
evaluate the likely benefit.
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