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Question: In people with chronic low back pain, what is the average effect of directing manipulation at the
most painful lumbar level compared with generic manipulation of the spine? Design: Randomised controlled
trial with concealed allocation, a blinded assessor and intention-to-treat analysis. Participants: 148 people
with non-speciﬁc chronic low back pain with a minimum level of pain intensity of 3 points (measured from
0 to 10 on the Pain Numerical Rating Scale). Interventions: All participants received 10 spinal manipulation
sessions over a 4-week period. The experimental group received treatment to the most painful segment of
the lower back. The control group received treatment to the thoracic spine. Outcome measures: The primary
outcome was pain intensity, measured at the end of the intervention (Week 4). Secondary outcomes were:
pain intensity at Weeks 12 and 26; pressure pain threshold at Week 4; and global perceived change since
onset and disability, both measured at Weeks 4, 12 and 26. Results: Each group was randomly allocated 74
participants. Data were collected at all time points for 71 participants (96%) in the experimental group and 72
(97%) in the control group. There were no clinically important between-group differences for pain intensity,
disability or global perceived effect at any time point. The estimate of the effect of directing manipulation at
the most painful lumbar level, as compared with generic manipulation, on pain intensity was too small to be
considered clinically important: MD 0 (95% CI 20.9 to 0.9) at Week 4 and 20.1 (95% CI 21.0 to 0.8) at
Week 26. Conclusion: No clinically important differences were observed between directed manipulation and
generic manipulation in people with chronic low back pain. Trial Registration: NCT02883634. [de
Oliveira RF, Costa LOP, Nascimento LP, Rissato LL (2020) Directed vertebral manipulation is not better
than generic vertebral manipulation in patients with chronic low back pain: a randomised trial. Journal
of Physiotherapy 66:174–179]
© 2020 Australian Physiotherapy Association. Published by Elsevier B.V. This is an open access article under
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction
Chronic low back pain is highly associated with disability and
costs to society.1,2 There is a wide range of interventions that are used
to manage chronic low back pain3–7 such as exercise, pain education8
and spinal manipulation.9 The beneﬁts of spinal manipulation include
reductions in pain and disability, and these beneﬁts are comparable
with most recommended therapies for chronic low back pain in both
the short and long term.10,11 The most recent overview of clinical
practice guidelines for people with low back pain12 found that a third
of the existing guidelines recommend spinal manipulation as a
component of a multimodal program for patients with chronic low
back pain.3,13 However, as the site of pain is usually very sensitive,
there is still debate about the need for speciﬁc manipulation (ie, at
the site of the painful vertebral segment).14–22

Directed and generic manipulative therapy have been investigated
recently in several studies,14,18,19,21,23 which show that generic
manipulation (ie, manipulation of a vertebral segment distant from
the painful vertebral segment) can also have positive effects in some
musculoskeletal conditions. The main studies14,18,19 point to thoracic
manipulation as a non-speciﬁc form of treatment in people with neck
pain14,18,19 and chronic low back pain.15 Only one of those studies
measured the immediate effects of thoracic manipulation (generic) or
lumbar manipulation (directed) in people with chronic low back
pain.15 This trial did not detect differences between the directed and
generic manipulation groups. However, in this clinical trial,15 only one
manipulation was performed as treatment and only short-term results were measured. Thus, there is a need to investigate whether this
effect remains in the long term and whether more spinal manipulative therapy sessions would yield greater results.
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Therefore, the research question for this randomised controlled
trial was:
In people with chronic low back pain, what is the average effect of
directing manipulation at the most painful lumbar level compared
with generic manipulation of the spine?

Methods
Design
This was a prospectively registered, two-arm, randomised
controlled trial with concealed allocation, a blinded assessor and
intention-to-treat analysis. Participants were recruited in the main
public outpatient physiotherapy clinic of a rural city in the state of Sao
Paulo, Brazil. People who met the eligibility criteria were informed
about the study aims. All eligible people who agreed to participate in
the study signed a consent form. Eligibility was ﬁrstly determined by
the outcome assessor (RFO) and double checked by the therapist
(LLR) just before randomisation. Randomisation was performed by a
researcher (LOPC), who was not involved in data collection, by
generating a randomly ordered list of allocation codes using commercial softwarea at a 1:1 ratio. To conceal the allocation list, the
randomisation codes were placed in sealed and opaque envelopes
that were numbered consecutively.24 The experimental group
received manipulation directed at the vertebral level indicated by the
therapist’s assessment, whereas the control group received manipulation in the middle thoracic region. Participants received the 4-week
course of study interventions in the same clinic, after which outcomes were assessed. The assessor responsible for collecting outcome
data (RFO) was blinded to participant allocation. Due to the nature of
the interventions, the therapist responsible for delivering manipulative treatment (LLR) was not blinded to randomisation. Participants
were not informed about the type of manipulative treatment they
received, but due to the nature of the interventions, this would not
have been sufﬁcient to blind the participants.
Participants
People of any gender were recruited consecutively if they were
aged 18 to 80 years and were seeking care of non-speciﬁc chronic low
back pain (duration . 12 weeks).3 They had to have a minimum level
of pain intensity of 3 points on the 11-point Pain Numerical Rating
Scale.25 However, they were excluded from participating if they were
pregnant or had spinal stenosis, vertebral fracture, cancer, advanced
osteoporosis, or any haemorrhagic diseases.26
Intervention
Participants were treated by a physiotherapist (LLR) with 11 years
of experience in clinical practice, intensive training in spinal manipulative therapy and a degree in osteopathy. This therapist took the
medical history and performed the clinical examination of all participants included in the study.
To identify the participant’s symptoms and the speciﬁc vertebral
level to be manipulated, Maitland’s posterior-anterior central vertebral pressure and posterior-anterior unilateral vertebral pressure
mobilisations were used.27 The posterior-anterior central vertebral
pressure was performed with the patient in prone and making contact between the pisiform bone and the spinous process of the
vertebra to be evaluated. For the posterior-anterior unilateral vertebral pressure, the therapist made contact on the transverse process of
the vertebra with the thumbs overlapping each other and performing
a perpendicular force of about 4 kg. Following assessment, the therapist deﬁned the ideal level to be manipulated based on the participant’s referred pain and assessment of vertebral levels.28 In the cases
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where more than one vertebral level was symptomatic, the therapist
nominated the most painful level.
At the end of the assessment, the therapist opened the randomisation envelope containing the participant’s group allocation. Participants allocated to the experimental group received ‘directed
manipulation’ (ie, a high-velocity thrust manipulation based on the
vertebral level assessment made by the therapist). Participants allocated to the control group received ‘generic manipulation’ (ie, the
most symptomatic vertebral level was disregarded and the highvelocity thrust manipulation was instead applied to the midthoracic region, close to the T5-T6 level). All participants underwent
a 4-week treatment program, comprising three sessions a week for
the ﬁrst 2 weeks and two sessions a week for the ﬁnal 2 weeks,
totalling 10 manipulation sessions.28
Outcome measures
Participants were re-assessed immediately after treatment (Week
4), as well as at Weeks 12 and 26.
Primary outcome
The primary outcome measure was pain intensity assessed by the
Pain Numerical Rating Scale,29 measured at Week 4.
Secondary outcomes
Pain intensity was also assessed at Weeks 12 and 26, again using
the Pain Numerical Rating Scale, as a secondary outcome measure.
Disability was measured at Weeks 4, 12 and 26 using the RolandMorris Disability Questionnaire. Global perceived change since
onset was measured at Weeks 4, 12 and 26 using the Global Perceived
Effect Scale. Pressure pain threshold was measured at Week 4 using a
pressure algometer. The instruments used to measure these outcomes are described in detail in Table 1.
Data analysis
The required sample size was calculated as 148 participants (74
per group), allowing for statistical power of 80%, an alpha of 5%, and a
dropout rate of up to 15%. The current statistical tests have power to
detect a between-group difference of 1 point for pain intensity (with
an estimated standard deviation of 1.84 points) and 4 points for
disability (with an estimated standard deviation of 4.9 points). The
estimates used in the sample size calculation were based on results
from several previously published low back pain clinical trials.28,38,39
Participant characteristics were reported using descriptive statistical
tests. The effects of treatment (ie, mean between-group differences) and
95% conﬁdence intervals were calculated via mixed linear models using
‘time versus group’ interaction terms. These interaction terms are
equivalent to the between-group differences. Missing data were handled
using linear mixed models40 (ie, imputation methods were not needed).
An estimation approach was used to interpret the ﬁndings41 rather than
using statistical signiﬁcance. All analyses were conducted using commercial softwarea and followed the principle of intention to treat.
Results
Flow of participants through the trial
Participants were recruited between February 2017 and December
2018. The characteristics of the participants at baseline are presented
in Table 2 and in the ﬁrst two columns of data in Tables 3 and 4. The
participants were mostly women (78%), with a mean age of 44 years,
a median duration of symptoms of 6 months (IQR 3 to 24 months),
and moderate levels of pain intensity and disability. Demographic
variables and clinical measures were similar at baseline. Among the
157 patients assessed for eligibility, nine were excluded, of whom six
did not meet the inclusion criteria and three declined to participate in
the study. The detailed ﬂowchart is presented in Figure 1.
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Table 1
Detailed description of the instruments used in outcome measurement.
Instruments

Description

Pain Numerical
Rating Scale

Pain intensity is assessed on an 11-point Likert scale from 0 ‘no pain’ and 10 ‘the worst possible pain’. The Pain Numerical Rating Scale is a
responsive instrument that has excellent reproducibility.24 This outcome was measured at Weeks 0, 4, 12 and 26. At each measurement,
participants were asked about the mean pain intensity over the previous 7 days.

Global Perceived
Effect Scale

The Global Perceived Effect Scale is used to compare the participant’s current state to that of the time of onset of symptoms using a 11-point
Likert scale ranging from 25 ‘much worse’ through to 0 ‘no different’ and up to 15 ‘fully recovered’. It is a tool that has excellent reliability.24,30
This outcome was measured at Weeks 0, 4, 12 and 26. At each measurement, participants were asked, ‘Compared to the beginning of this
episode, how would you describe your lower back today?’

Roland-Morris
Disability Questionnaire

The Roland-Morris Questionnaire is composed of 24 statements regarding daily activities that people may ﬁnd difﬁcult due to low back pain.
For each statement, participants were asked to answer ‘yes’ or ‘no’ to indicate whether they found the activity difﬁcult over the last 24 hours.
The ﬁnal score was obtained by adding the ‘yes’ answers, so higher scores indicate greater disability. It is recommended as a core outcome
measurement instrument for low back pain29,31 and has been translated, adapted and tested for use in Brazil.32,33 This outcome was measured
at Weeks 0, 4, 12 and 26.

Pressure
algometer

The pressure pain threshold was measured by the blinded assessor using a pressure algometera, which measures the pressure and/or force
applied to any segment of the body.34,35 To measure the pressure pain threshold, the assessor positioned the algometer perpendicular to the
skin, applying pressure at a constant velocity of approximately 5 Newtons/second. Measurement was performed on three points with
participants lying in prone. Two points were laterally marked at 5 cm from the spinous processes of L4 and L5.16 A third point was marked on
the middle of the tibialis anterior muscle bilaterally.36 The objective was to verify the presence of generalised pain that is expected to be
present as a consequence of chronic low back pain, with measurements performed bilaterally.36,37 Participants were instructed to push the
algometer button when the sensation of pressure or discomfort became a clear sensation of pain. The measurements (in Newtons) were
performed three times on each marked region, with a 30-second interval between them.15 For any patient who did not report pain with a force
application of 2,000 kPa, the test was interrupted and this value was used.36 To ensure participants’ understanding of procedures, two
demonstrations were performed by applying the algometer to the dominant forearm muscles. Pressure algometry was measured at Weeks
0 and 4. At each measurement, the mean pressure pain thresholds were recorded for the anterior tibialis muscle bilaterally and the lumbar
regions.

a

Kratos DDK, Kratos Ltd, Sao Paulo, Brazil.

Adherence to the trial protocol
In the experimental group, three participants were not followed
up at Weeks 4, 12 and 26. In the control group, two participants were
not followed up at Weeks 4, 12 and 26. These ﬁve participants who
were not assessed dropped out of the study during the intervention
period without providing a reason. Adherence to the 10 planned
treatment sessions was high in both groups, with a mean of 8.7 (SD
2.6) sessions in the experimental group and 8.8 (SD 2.5) sessions in
the control group.

Effect of intervention
Both groups showed a decrease in pain intensity (Table 3). The
estimate of the effect of directing manipulation at the most painful
lumbar level, as compared with generic manipulation, on pain intensity was too small to be considered clinically important: MD
0 (95% CI 20.9 to 0.9) at Week 4 and 20.1 (95% CI 21.0 to 0.8) at Week
26. None of the between-group differences for any of the remaining
Table 2
Baseline characteristics of participants.
Characteristic

Exp
(n = 74)

Con
(n = 74)

Age (y), mean (SD)
Weight (kg), mean (SD)
Height (cm), mean (SD)
Gender, n (%)
female
male
Symptom duration (months), median (IQR)
Use of medication for back pain, n (%)
Recent exacerbation of pain, n (%)
Physically active, n (%)
Smoker, n (%)
Marital status, n (%)
single
married
divorced
widowed
Education status, n (%)
elementary/primary education
secondary education
undergraduate degree
postgraduate student

45 (13)
79 (15)
164 (9)

45 (14)
74 (12)
162 (7)

57 (77)
17 (23)
6 (3 to 24)
16 (22)
33 (45)
14 (19)
10 (14)

58 (78)
16 (2)
6 (3 to 24)
13 (18)
39 (53)
16 (22)
8 (11)

10 (14)
54 (73)
7 (10)
3 (4)

6 (8)
56 (76)
7 (10)
5 (7)

27 (37)
29 (39)
16 (22)
2 (3)

26 (35)
36 (49)
9 (12)
3 (4)

outcomes were large enough to be considered clinically important
(Tables 3 and 4). For individual participant data, see Table 5 on the
eAddenda.
A total of four patients from the control group experienced temporary exacerbation of symptoms compared with no one from the
experimental group.
Discussion
This trial estimated the effects of 10 sessions of vertebral manipulation applied at a directed or generic vertebral level on pain intensity,
disability, pressure pain threshold, and global perceived change in patients with chronic low back pain at 4, 12 and 26 weeks after randomisation. No clinically important differences were observed for the
outcomes of pain intensity, disability, global perceived effect and
pressure pain threshold. Participants in both groups experienced a large
reduction in pain intensity after receiving the interventions. Baseline
pain intensity was quite high and the improvements that were observed
may have also been due to regression to the mean and other contextual
effects that are always involved during treatment.
A strength of the present study is that 10 sessions of spinal
manipulation were performed, which is more in line with clinical
practice for spinal treatment; in contrast, the only study15 that contrasted the same interventions examined the effect of only a single
manipulation. Furthermore, all necessary precautions were taken to
ensure that the present study had the lowest possible risk of bias,
including adequate randomisation procedures, concealed allocation, a
blinded assessor, similarity of groups at baseline, and intention-totreat analysis. A weakness of the study is that it was not possible to
blind the therapist, due to the nature of the interventions.
The physiological effects of vertebral manipulation are not yet
fully understood. Nevertheless, there is a proposed model for a
possible mechanism of effect.42 This model suggests that a mechanical stimulus would generate neurophysiological effects that would
produce symptom relief.43 These neurophysiological effects include
peripheral mechanisms, spinal cord mechanisms and supraspinal
mechanisms.42,43 Regarding the peripheral mechanisms, musculoskeletal injuries may induce inﬂammatory responses in the affected
region, initiating a healing process that may inﬂuence pain processing. Thus, stimulation from spinal manipulation could modulate this
pain processing.42–44 With regards to spinal cord mechanisms,
decreased activation of the dorsal horn of the spinal cord occurs after

0.8
(20.2 to 1.7)
0.3
(20.7 to 1.2)
3.6
(3.2)
3.1
(3.1)
3.4
(3.1)
3.4
(2.6)
3.4
(2.8)
2.5
(2.7)
2.7
(2.3)
2.7
(2.6)
Shaded cell = primary outcome.
Exp = experimental group, Con = control group.
a
Global perceived change since onset of the pain.

3.0
(1.7)
20.4
(2.3)
20.9
(2.2)
Global perceived
change (25 to 5)a

2.4
(2.1)

2.4
(2.4)

25.4
(5.3)
25.4
(4.9)
4.1
(6.6)
3.4
(5.6)
3.5
(5.9)
3.7
(5.5)
3.4
(5.6)
3.4
(5.1)
8.8
(6.0)
8.8
(5.6)
Disability (0 to 24)
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spinal manipulation. Thus, a spinal cord stimulus would overstimulate the central nervous system with sensory stimuli from
muscle proprioceptors.42,43,45 Finally, regarding the supraspinal
mechanisms, structures such as the anterior cingulate cortex, amygdala, periaqueductal grey matter and rostral ventromedial medulla
modulate the pain experience. Therefore, vertebral manipulation
would generate a central nervous system effect, reducing the activation of these structures.42,43
Regarding the speciﬁcity of vertebral manipulation, the present
study shows the importance of the concept of regional interdependence.22 This concept refers to the fact that a segment near the
affected location could cause effects at a distance.15,22 Classic examples
of regional interdependence include the effects of hip strengthening
when treating knee injuries,46 thoracic manipulation for neck
pain14,18,19 and neck manipulation for patients with temporomandibular disorders.23 Based on the current ﬁndings, it appears that there is
no need to be speciﬁc about vertebral levels when applying manipulation in patients with chronic low back pain. These ﬁndings corroborate those of other studies that used thoracic spine manipulation as
non-speciﬁc treatment for other conditions such as neck pain.14,19
This trial compared the effects of spinal manipulation in participants with non-speciﬁc chronic low back pain. Although there are
studies evaluating the effect of manipulation in patients with acute
and subacute low back pain,47,48 there are still no studies comparing
the effect of directed and generic manipulation in these patients.
Therefore, it is unknown if the same results would have been found in
participants with acute and subacute low back pain.
This study has important implications for clinical practice.
Although no clinically important differences were detected, there
were improvements in both pain and disability. Based on these
ﬁndings, shared decision-making in the selection of treatments
should be encouraged by considering either the patient’s preferences
and perspectives as well as the therapist’s skills and preferences.
Based on the results of this trial, the therapist may choose his/her
preferred therapy: non-speciﬁc or speciﬁc manipulation. In the case
of patients with severe low back pain, for example, the therapist’s
decision would be to manipulate a site away from the painful
segment. Also, the therapist’s ability with either technique may be
considered. Therapists may choose to manipulate the patient specifically at the most affected level or not, according to the technique in
which he/she is most skilled and has the most experience. Furthermore, the length of time for evaluation in the case of choosing speciﬁc
manipulation should be considered. For speciﬁc vertebral manipulation, the therapist needs to perform several palpation tests that
require different patient positioning. In non-speciﬁc manipulation,
many of these procedures are unnecessary. With regards to patients,
they may feel more comfortable with manipulation away from the
painful region. Their preference can be respected by giving the option
of manipulation either in the thoracic or in the lumbar spine.
Future studies are needed to evaluate the combined effect of
thoracic and lumbar manipulation in patients with chronic low back
pain. Finally, the mechanisms by which the improvement of patients
with back pain occurs need to be further investigated, as the current
model for these mechanisms is still not well explained.

2.9
(3.4)

20.1
(21.0 to 0.8)

20.9
(22.5 to 0.7)
0.1
(21.6 to 1.7)
0.1
(21.7 to 1.5))
24.7
(6.1)
25.5
(6.0)
25.3
(5.5)

20.1
(21.0 to 0.8)
0.0
(20.9 to 0.9)
21.8
(3.2)
21.9
(3.1)
22.6
(2.8)
22.7
(2.8)
23.1
(1.9)
3.1
(2.3)
3.3
(2.2)
6.2
(1.8)
6.3
(1.6)
Pain intensity (0 to 10)

Con

(n = 72)

Exp

(n = 71)

Con

(n = 72)

Exp

(n = 71)

3.6
(2.8)

3.6
(3.1)

4.4
(2.8)

4.3
(3.2)

23.1
(2.3)

25.2
(5.6)

20.1
(21.0 to 0.8)

Exp minus Con
Exp minus Con
Exp minus Con
Con

(n = 72)
(n = 71)

Exp
Con

(n = 72)
(n = 71)

Exp
Con

(n = 72)
(n = 71)

Exp
Con

(n = 72)
(n = 71)

Exp
Con
Exp

(n = 72)

Week 4
minus
Week 0
Week 26
Week 12
Groups
Week 4
Week 0
Outcome

Table 3
Mean (SD) for outcomes for each group, mean (SD) difference within groups, and mean (95% CI) difference between groups.

(n = 71)

Week 12
minus
Week 0
Week 12
minus
Week 0

Difference within groups

Week 26
minus
Week 0

Week 4
minus
Week 0

Difference between groups

Week 26
minus
Week 0

Research

What was already known on this topic: In people with
chronic low back pain, the benefits of spinal manipulation may
include reductions in pain and disability. Although spinal manipulation is usually applied at the most affected vertebral level,
generic manipulation (ie, manipulation of a vertebral segment
distant from the painful vertebral segment) can also have positive effects in some musculoskeletal conditions.
What this study adds: In people with chronic low back pain,
improvements in pain, disability and global perceived effect were
similar, regardless of whether spinal manipulation was applied at
the most affected vertebral level or at a distant vertebral level. If
spinal manipulation is to be used, selection of the vertebral level
may be based on factors such as the patient’s preference or the
therapist’s familiarity with applying manipulation at lumbar or
thoracic levels.
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Table 4
Mean (SD) for pressure pain threshold for each group, mean (SD) difference within groups, and mean (95% CI) difference between groups.
Groups

Pressure pain
threshold (kPa)
Week 0

Lumbar
Tibialis anterior

Week 4

Difference within
groups

Difference between
groups

Week 4 minus Week 0

Week 4 minus Week 0

Exp
(n = 71)

Con
(n = 72)

Exp
(n = 71)

Con
(n = 72)

Exp

Con

Exp minus Con

744
(346)
770
(337)

797
(370)
844
(329)

873
(382)
847
(354)

919
(393)
895
(300)

128
(331)
77
(257)

122
(232)
50
(220)

6
(288 to 101)
27
(252 to 106)

Small anomalies in subtraction are due to the effects of rounding. Negative between-group differences favour the experimental group.
Con = control group, Exp = experimental group, kPa = kilopascals.

Assessed for eligibility (n = 157)

Excluded (n = 9)
•
ineligible (n = 6)
•
declined (n = 3)

Measured pain intensity, disability, global perceived change, and pressure pain
thresholds
Week 0

Randomised
(n = 74)

Lost to follow-up (n = 3)
• withdrew (n = 3)

Week 4

Week 12

Experimental group
• vertebral manipulation at
the most painful lumbar
level
• 10 sessions
• 4 weeks

(n = 74)

Control group
• vertebral
manipulation at the
thoracic spine
• 10 sessions
• 4 weeks

Lost to follow-up (n = 2)
• withdrew (n = 2)

Measured pain intensity, disability, global perceived change and pressure pain
thresholds
(n = 71)
(n = 72)

Measured pain intensity, disability and global perceived change
(n = 71)

(n = 72)

Measured pain intensity, disability and global perceived change
Week 26

(n = 71)

(n = 72)

Figure 1. Flow of participants through the trial.

Footnotes: a SPSS® Version 19, IBM, Armonk, USA.
eAddenda: Table 5 can be found online at https://doi.org/10.1016/j.
jphys.2020.06.007.
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