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Background: Thoracic spine manipulation has become a popular alternative to local cervical 

manipulative therapy for mechanical neck pain. This study investigated the acute effects of single-

level and multiple-level thoracic manipulations on chronic mechanical neck pain (CMNP).

Methods: Forty-eight patients with CMNP were randomly allocated to single-level thoracic 

manipulation (STM) at T6–T7 or multiple-level thoracic manipulation (MTM), or to a control 

group (prone lying). Cervical range of motion (CROM), visual analog scale (VAS), and the 

Thai version of the Neck Disability Index (NDI-TH) scores were measured at baseline, and at 

24-hour and at 1-week follow-up.

Results: At 24-hour and 1-week follow-up, neck disability and pain levels were significantly 

(P0.05) improved in the STM and MTM groups compared with the control group. CROM in 

flexion and left lateral flexion were increased significantly (P0.05) in the STM group when 

compared with the control group at 1-week follow-up. The CROM in right rotation was increased 

significantly after MTM compared to the control group (P0.05) at 24-hour follow-up. There 

were no statistically significant differences in neck disability, pain level at rest, and CROM 

between the STM and MTM groups.

Conclusion: These results suggest that both single-level and multiple-level thoracic manipu-

lation improve neck disability, pain levels, and CROM at 24-hour and 1-week follow-up in 

patients with CMNP.

Keywords: thoracic manipulation, neck disability, pain level, neck pain

Introduction
Neck pain is a common problem in the general population. The prevalence of neck 

pain ranges from 16.7% to 75.1%.1,2 Mechanical neck pain is one of the most common 

neck disorders. The source of pain may arise from many structures within the cervical 

spine and can develop into chronic pain.3 In the current study, mechanical neck pain 

was defined as pain in the area between the neck and shoulder regions, where neck 

movement or palpation of the cervical region could provoke symptoms. Cervical 

manipulation has been widely used for managing mechanical neck pain.4–10 However, 

manipulation of the cervical spine can be associated with minor adverse effects, 

such as local discomfort, headache, dizziness, and nausea, or serious complications 

such as radiculopathy, myelopathy, and stroke.11 Thoracic spine manipulation has 

therefore become popular as an alternative treatment for mechanical neck pain as 

it leads to fewer complications.12–16 Recent studies demonstrated that multiple-level 

thoracic manipulation (MTM) can reduce pain in patients with mechanical neck 

pain.12–16 However, some side effects of spinal manipulative therapy are relatively 

Journal name: Neuropsychiatric Disease and Treatment
Article Designation: Original Research
Year: 2015
Volume: 11
Running head verso: Puntumetakul et al
Running head recto: Thoracic manipulation of neck pain
DOI: http://dx.doi.org/10.2147/NDT.S69579

acute effects of single and multiple level thoracic 
manipulations on chronic mechanical neck pain: 
a randomized controlled trial

rungthip Puntumetakul1,2

Thavatchai suvarnnato1,3

Phurichaya Werasirirat1

sureeporn Uthaikhup2

Junichiro Yamauchi4,5

rose Boucaut6

1school of Physical Therapy, Faculty 
of associated Medical sciences, 
2research center in Back, Neck, 
Other Joint Pain and human 
Performance, 3Physical Therapy Unit, 
srinagarind hospital, Faculty of 
Medicine, Khon Kaen University, Khon 
Kaen, Thailand; 4graduate school 
of human health sciences, Tokyo 
Metropolitan University, 5Future 
institute for sport sciences, Tokyo, 
Japan; 6school of health sciences 
(Physiotherapy), University of south 
australia, adelaide, sa, australia

correspondence: rungthip Puntumetakul
school of Physical Therapy, Faculty of 
associated Medical sciences, Khon Kaen 
University, 123 Mittraphap road, Meang 
District, Khon Kaen, 40002, Thailand
Tel +66 4320 2085
email rungthiprt@gmail.com 

N
eu

ro
ps

yc
hi

at
ric

 D
is

ea
se

 a
nd

 T
re

at
m

en
t d

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

http://www.dovepress.com/permissions.php
http://creativecommons.org/licenses/by-nc/3.0/
www.dovepress.com
www.dovepress.com
www.dovepress.com
http://dx.doi.org/10.2147/NDT.S69579
mailto:rungthiprt@gmail.com


Neuropsychiatric Disease and Treatment 2015:11submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

138

Puntumetakul et al

common in clinical practice. MTM can also cause adverse 

effects, such as aggravation of symptoms, stiffness, muscle 

spasm, headache, radiating discomfort, fatigue, dizziness, 

and nausea in some cases.13,17

Single-level thoracic manipulation (STM) may be another 

option for treatment of mechanical neck pain. Fernandez de 

las Penas et al report that STM (T4) improves mechanical 

neck pain.18 The T6–T7 intervertebral level has the narrowest 

and roundest spinal canal19 and is the most vulnerable neu-

ral tension area.20 Improvement in mobility of T6–T7 may 

provide a greater translation movement, resulting in reduced 

tension of the dural ligament and decreased neural tis-

sue tension. Thus, manipulation at this level may reduce 

symptoms in patients with neck pain. Suvarnnato et al have 

also demonstrated that STM at T6–T7 can reduce pain and 

increase the cervical range of motion (CROM) in patients 

with chronic neck pain.21

It appears that patients with mechanical neck pain are 

likely to respond to STM and may have less adverse effects 

than MTM. No previous study has reported adverse effects 

of STM in patients with mechanical neck pain. However, it 

is unknown whether STM is as effective as MTM for reduc-

ing pain and increasing CROM. Therefore, the current study 

aimed to evaluate the short-term effects of STM (T6–T7) and 

MTM on pain and CROM. If STM at T6–T7 is shown to be 

as effective as MTM, this technique may allow clinicians to 

minimize adverse effects following spinal manipulation in 

patients with mechanical neck pain.

Materials and methods
Participants
Forty-eight participants (aged 18–59 years) with chronic 

mechanical neck pain (defined as pain in the area between 

the neck and shoulder regions) and in whom neck move-

ment or palpation of the cervical region could provoke their 

symptoms,18 were recruited from the Physical Therapy Unit, 

Srinagarind Hospital, Faculty of Medicine, Khon Kaen Uni-

versity, Thailand. Each participant in the study was recruited 

by the physicians. To be eligible for the study, participants 

had to meet three criteria: neck pain with or without unilateral 

upper extremity symptoms of at least 3 months’ duration; a 

score $10/100 on the Thai version of the Neck Disability 

Index (NDI-TH); and neck pain provoked by sustained neck 

postures or neck movement. Participants were excluded if they 

reported any of the following: a history of whiplash injury; 

past cervical surgery or thoracic surgery; cervical radiculopa-

thy; myelopathy (where at least two of the following were 

diminished indicating neurological  involvement: myotomal 

strength, sensation, or reflexes); past spinal manipulative 

therapy; a serious spinal condition, such as infection, tumor, 

osteoporosis, spinal fracture, or spondylolisthesis; hyper-

mobility of the thoracic spine; heart disease; meningitis; or 

pregnancy. The participants were asked to stop other treat-

ments, ie, medication, exercise, modality, such as hot/cold 

pack, and other manual therapy during the study.

Procedures
An assessor-blinded, randomized controlled trial was used 

to determine the short-term effects of STM and MTM on 

chronic mechanical neck pain. The research protocol was 

approved by the research ethics committee for human 

research at Khon Kaen University. All participants were 

asked to sign an informed consent form before participating 

in the study.

One physiotherapist with more than 4 years of clini-

cal experience in manual therapy and one assessor were 

involved in the study. Participants were initially screened 

by a rehabilitation medicine doctor. All eligible participants 

were asked to complete the NDI-TH and visual analog scale 

(VAS, 1–10 cm) questionnaires. A blinded assessor then 

measured the active range of cervical motion using a CROM 

device (Performance Attainment Associates, Lindstrom, MN, 

USA). A total of 54 patients with neck pain were screened 

for eligibility in the current study, and after screening by 

the doctor and completing the questionnaire, 48 eligible 

patients were enrolled. The exclusion criteria included age 

younger than 18 years (n=1), NDI-TH less than 10% (n=3), 

and positive neurological signs (n=2). The 48 patients were 

randomly allocated to an MTM group, an STM group, or a 

control group by block randomization with a block size of 

three and six (Figure 1).

The participants in each group received treatment from the 

same physical therapist. All outcomes, ie, CROM, NDI-TH 

and VAS scores, and any adverse effects, such as headache, 

local soreness, or nausea caused by thoracic manipulation 

were measured and recorded by another researcher who was 

blinded to the treatment group allocation.

interventions
single-level versus multiple-level thoracic manipulation
The therapist applied a thoracic screw thrust to a restricted 

segment of the thoracic spine as described by Maitland 

et al22 (Figure 2A). The participants were asked to lie in a 

prone position with their head over the hole in a treatment 

couch. They then received either SMT directed to both sides 

of the T6–T7 zygapophyseal joints or MTM directed to both 
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Neck pain patients screened for eligibility
criteria (N=54)

Excluded (n=6)
- Age less than 18 years (n=1)
- NDI-TH <10% (n=3)
- Positive neurological sign (n=2)

Baseline assessment (n=48)

Block randomization

Allocated to control group
(n=16)

24-hour follow-up (n=16)
Dropouts (n=0)

1-week follow-up (n=16)
Dropouts (n=0)

Analyzed (n=16)

Allocated to single level
thoracic manipulation (n=16)

24-hour follow-up (n=16)
Dropouts (n=0)

1-week follow-up (n=16)
Dropouts (n=0)

Analyzed (n=16)

Allocated to multiple level
thoracic manipulation (n=16)

24-hour follow-up (n=16)
Dropouts (n=0)

1-week follow-up (n=16)
Dropouts (n=0)

Analyzed (n=16)

Figure 1 Flow diagram of subject recruitment throughout the course of the study.
Abbreviation: NDi-Th, Thai version of the Neck Disability index.

Figure 2 (A) Thoracic manipulation (screw thrust) (B) Segmental mobility in flexion testing and (C) segmental mobility in extension testing.
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sides of the respective zygapophyseal joint as indicated by the 

segmental examination (Figure 2B–C). They were instructed 

to perform a deep inhalation and exhalation. The therapist 

applied a thoracic screw thrust. The therapist listened for a 

cracking sound during the thoracic manipulation. If this was 

not heard, the participant was repositioned, and the same 

manipulation was repeated. This procedure was performed 

for a maximum of two attempts. When a cracking sound 

occurred, the therapist moved on to the next segmental 

restriction from an upper level to a lower level for MTM.

control group
The participants were asked to lie in a prone position on an 

experimental couch for 2 minutes. The therapist’s hands 

were placed over the level of the thoracic zygapophyseal 

joint while the subject took a deep inhalation and exhalation 

without any treatment.

Outcome measurements
As a primary outcome, the perceived level of disability due 

to neck pain was assessed with the NDI-TH. This instrument 

consists of ten sections, including seven sections related to 

activities of daily living, two sections related to pain, and one 

section related to concentration. The score for each section is 

from 0 to 5, with 0 representing the highest level of function 

and 5 representing the lowest level of function. Total NDI-TH 

scores are shown as a percentage. A high score corresponds 

to a higher degree of disability. The internal consistency of 

the NDI-TH is high.23

The secondary outcome was the perception of neck pain 

measured by the VAS. All participants recorded their VAS 

pain level at rest as the baseline, and at 24-hour and 1-week 

follow-up. The VAS was a 10 cm line anchored with a 

“0” representing no pain and “10” representing the worst 

pain imaginable. The VAS is a highly reliable method for 

measurement of pain (ICC (3, 1)=0.97) and a valid tool for 

reliably assessing pain intensity at rest.24–26 The CROM was 

measured using the CROM device, which is highly reliable, 

with an intrarater reliability ranging from 0.91 to 0.95.27 Each 

participant was asked to complete a questionnaire regarding 

side effects after manipulation. The questionnaire asked if 

they had experienced any unwanted effects after manipula-

tion, and if so, the type of side effect, time onset, duration, 

and severity.

statistical analysis
All data are presented as the mean ± standard deviation. The 

pretreatment and posttreatment neck disability, pain level 

at rest, and CROM were compared between groups using 

mixed-model, repeated-measures analysis of variance. The 

hypothesis of interaction (group × time) existed between the 

groups for each measure. The proportions of participants 

reporting side effects in each group were analyzed using the 

chi-square test. A P-value of less than 0.05 was considered 

to be statistically significant.

Results
The baseline characteristics of the participants are shown 

in Table 1. No significant (P0.05) differences were seen 

in any of the demographic data, pain at rest, NDI-TH, and 

CROM between the three study groups. However, there 

were four males and 12 females in the MTM group and five 

Table 1 Baseline characteristics in the current study

Source Multiple TM  
(n=16)

Single TM  
(n=16)

Control  
(n=16)

Total  
(n=48)

Mean ± SD Mean ± SD Mean ± SD Mean ± SD

age (years) 26.56±8.24 25.94±9.69 27.13±7.46 26.54±8.35
Weight (kg) 60.13±14.13 51.19±8.42 62.88±13.75 58.06±13.12
height (cm) 162.50±9.75 162.38±8.49 166.31±8.03 163.73±8.79
BMi (kg/m2) 22.62±4.07 19.36±2.49 22.63±4.20 21.53±3.91
NDi-Th (%) 27.63±11.64 26.38±9.04 23.50±9.92 25.84±10.18
Pain level at rest:
Vas (cm)

5.22±1.27 5.21±1.12 5.29±1.16 5.24±1.16

crOM (degrees)
Flexion 53.37±14.84 57.41±10.02 51.60±10.39 54.13±11.95
extension 58.04±12.84 61.41±10.16 57.25±12.71 58.90±11.85
Right lateral flexion 38.70±9.08 37.20±6.95 38.79±6.40 38.23±7.44
Left lateral flexion 36.25±8.80 34.87±5.69 37.12±10.36 36.08±8.37
right rotation 59.12±9.77 58.66±13.30 60.91±7.37 59.56±10.26
left rotation 55.99±10.39 54.16±8.84 56.08±11.74 55.41±10.21

Abbreviations: BMi, body mass index; crOM, cervical range of motion; NDi-Th, Thai version of the Neck Disability index; sD, standard deviation; TM, thoracic manipulation; 
Vas, visual analog scale.
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males and eleven females in the STM group, so there was 

a sex imbalance in favor of females in the MTM and STM 

groups. The demographics of the three groups were similar, 

with no significant difference between groups across all 

categories excluding sex. A previous study involving cervi-

cal manipulation demonstrated that males and females have 

similar outcomes for reductions in pain intensity and pain-

related disability.28

The NDI-TH and pain level at rest were significantly 

decreased after STM and MTM at 24-hour and 1-week  

follow-up when compared with baseline values (P0.05, 

Figure 3). The NDI-TH and pain level at rest in the STM 

and MTM groups were significantly lower than in the control 

group at 24-hour and 1-week follow-up (P0.05,  Figure 3). 

The reduction in degree of NDI-TH and the pain level at rest 

were similar between the MTM and STM groups at both 

time points (P0.05).

There was no significant difference with regard to 

CROM in the STM and MTM groups at 24-hour and 

1-week follow-up (P0.05) when compared with baseline. 

The MTM group improved significantly in right rotation 

at 24 hours compared with the control group. STM signifi-

cantly improved flexion and left lateral flexion at one-week 

follow-up when compared with the control group. There 

were no significant differences in CROM between the STM 

and MTM groups at either follow-up time point (P0.05, 

Table 2).

The specific adverse effects reported by the MTM group 

included headache (n=2, 12.5%), local soreness immediately 

after treatment (n=7, 43.8%), and local soreness 24 hours later 

(n=3, 18.8%). Participants in the STM group reported only 

local soreness (n=1, 6.3%) immediately after treatment and 

24 hours later. The chi-square test demonstrated that local 

soreness was significantly worse (P=0.014) in the MTM 

group (n=7) than in the STM group (n=1) immediately after 

treatment. None of the participants reported adverse effects 

at the 1-week follow-up.

Discussion
Our findings show that the NDI-TH and pain level at rest in 

patients with chronic mechanical neck pain were significantly 

decreased at 24 hours and 1 week after STM and MTM. 

CROM was improved after STM and MTM. Right rotation 

was improved significantly in the MTM group at the 24-hour 

follow-up when compared with the control group. STM sig-

nificantly improved flexion and left lateral flexion at 1-week 

follow-up compared with the control group.

The reason why STM and MTM caused different 

improvements at different time points remains unclear. One 

possible explanation is that MTM was performed at several 

levels of the thoracic spine, whereas STM was performed 

on only one level. Further research is required to clarify 

this finding.

There are three possible explanations for the effects of 

STM and MTM on the reduction of pain level at rest. First, 

spinal manipulation may provide an adequate stimulus to 

activate the descending pain inhibitory system projecting 

from the dorsal periaqueductal gray via nuclei in the ven-

trolateral medulla to the spinal cord, and this mechanism 

could result in hypoalgesic effects in distant areas.29,30 Sec-

ond, spinal manipulation may affect pain processing in the 

spinal cord via the gate control theory.31 Third, the spinal 

manipulation procedure may induce reflex inhibition of pain 

or reflex muscle relaxation by modifying the discharge of 

proprioceptive group I and II afferents.32 Mechanical stimu-

lation induced by spinal manipulation may decrease pain in 
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muscles that have their origins in the cervical and/or thoracic 

spine.33 Although some previous studies have reported that 

there may be a possible placebo effect of having hand contact 

during performance of the interventions,21,34 our study did not 

find this effect in the control group (Figure 3).

Postural abnormalities arising from a number of issues 

may contribute to discomfort in the cervical region in both 

adults and children.35–37 Both STM and MTM have been 

shown to increase CROM immediately and at follow-up 

24 hours later in patients with chronic mechanical neck 

pain.21 Previous studies38,39 show that the effects of thoracic 

manipulation could improve cervical mobility by altering the 

biomechanics of the thoracic spine. Since the segments of the 

thoracic spine are related to the cervical region, restoration 

of the normal biomechanics of the thoracic region by either 

STM or MTM could potentially lower the mechanical stress 

and increase the distribution of joint forces in the cervical 

spine, leading to an increase in CROM.38,39 Similarly, Cleland 

et al12,13 reported that MTM at the T4 level decreased pain and 

neck disability in patients with mechanical neck pain.

Changes in neck disability scores were 2.50% and 

3.00% at 24-hour and 1-week follow-up, respectively, by 

both manipulation methods and no significant difference 

was observed between STM and MTM. The difference in 

VAS scores for pain levels at rest was not significant in 

either group at 24-hour or 1-week follow-up. This suggests 

that both STM and MTM can improve NDI-TH and VAS 

scores in patients with chronic mechanical neck pain in a 

similar way. Although the lack of a significant difference in 

NDI-TH and VAS scores between the STM and MTM groups 

at either follow-up point might be due to the small size of the 

samples, we have performed the retrospective power of the 

test to determine the degree of power for the sample size in 

this study, and the power of the test in this study was greater 

than 90%, suggesting that the nonsignificant difference in 

our results is acceptable, and the same mechanism of both 

techniques.

The nonsignificant difference in CROM between the STM 

and MTM groups at both follow-up time points may be due to 

the same mechanism of both techniques. The physical effects 

of thoracic manipulation on cervical mobility can alter the 

biomechanics of the thoracic spine, decreasing mechanical 

stress and improving the distribution of force on the cervi-

cal joints.38,39 Thus, it is possible that both techniques have 

inherent quality and can alter the biomechanics that can 

improve the CROM.

Patients receiving MTM had a few adverse effects, com-
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Thoracic manipulation of neck pain

12.5%), while STM caused local soreness in only one subject 

(6.3%). Looking at previous studies that have investigated the 

prevalence of side effects of manipulation directed at the entire 

spine, one has reported that a variety of adverse effects occurred 

about 55% of the time after manipulation treatment.17 Cleland 

et al13 reported that the subjects who received thoracic manipu-

lation had a number of adverse effects, including aggravation 

of symptoms (26.67%), muscle spasm (3.33%), and headache 

(3.33%). It is known that spinal manipulation can increase 

soreness.40 Thus, STM had less adverse effects than MTM. It 

is possible that the number of techniques performed in MTM 

could lead to increased soreness compared with STM. Since 

STM had fewer adverse effects than MTM, and had com-

parable therapeutic effects, STM may be a better choice for 

treatment for chronic mechanical neck pain.13

We collected data only post-intervention at 24-hour and 

1-week follow-up, so future studies should examine: the 

long-term effects of STM/MTM in patients with chronic 

mechanical neck pain; treatments conducted for more than 

one session and/or for a subgroup of patients with neck pain, 

such as those with whiplash injury, other trauma, or degenera-

tive disc disease; the effects of thoracic manipulation in other 

treatment groups, eg, drug therapy or exercise; and the effects 

of this clinical intervention in a larger sample size.

Conclusion
The findings of this study show that both STM and MTM 

significantly and almost equally improved neck disability and 

resting pain levels, in patients with chronic mechanical neck 

pain, for up to 1 week. Since there were some adverse effects 

in subjects in the MTM group, STM may be a better choice 

for the treatment of chronic mechanical neck pain.
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