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Short-term efficacy of spinal manipulation in addition to
pharmacological treatment of acute low back pain in the
emergency department: a randomized controlled trial
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Background: It is widely accepted that the management of low back pain (LBP) begins in primary care.
On the other hand, in practice, patients with acute LBP usually resort to emergency departments followed
by the application of various integrative therapies. The aim of this study is to investigate the short-term
effectiveness of integrative spinal manipulation for acute LBP in the emergency department.

Methods: This was a 2-arm parallel-group randomized controlled trial. Patients that presented in the
emergency department with acute LBP were randomly allocated in the Medication-Only Group or the
Medication + Spinal Manipulation Group. Visual Analog Scale (VAS) for pain was used immediately before,
and 5 and 30 minutes after the treatment.

Results: The study included a total of 98 acute LBP patients (59 male, 39 female). The 5™ minute
and 30" minute VAS scores were lower than initial VAS scores for both groups (P<0.05 and P<0.05,
respectively). However, the decrease in VAS scores at 5™ and 30" minute marks was significantly greater
in the experimental group (P<0.05). The study has been completed, and no important adverse events were
reported.

Conclusions: Spinal manipulation as an add-on to medication in the patients with acute-LBP significantly
reduced VAS scores compared to standard treatment. We did not detect any significant safety concerns
although the study requires validation.

Trial Registration: The trial protocol was registered on Clinical Trials.gov, NCT04110119).
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Introduction

Low back pain (LBP) is a common condition which may
result from a variety of known or unknown etiologies (1).
World Health Organisation (WHO) estimates the lifetime
prevalence of non-specific LBP to be between 60% and 70%
in the modern world (2). LBP is associated with a variety
of predisposing factors, including psychological disorders,
obesity, smoking, lack of physical activity, age and lifestyle (3).

LBP may be classified by duration as acute (pain lasting
less than 6 weeks), sub-chronic (6 to 12 weeks), or chronic
(more than 12 weeks) (4). Only about 5% of acute LBP
cases present as pain consequent to compression, lumbar
disc herniation, spinal stenosis (or narrowing), or epidural
fibrosis (5). A majority of the rest of all acute LBP cases are
non-specific, meaning that it cannot be attributed to any
specific pathology of the spine and is usually associated with
muscle spasms (6).

There is a wide acceptance that the management of
LBP should begin in primary care (4,7). However, in
clinical practice acute LBP is one of the leading complaints
encountered in emergency departments (ED) (8). Although
emergency medicine may not be considered primary care,
it provides some elements of primary care (9) and from the
viewpoint of treatments of LBP we see that there are strong
interrelations in clinical practice.

There are a variety of available medications for the relief
of LBP, all of which come with their own sets of benefits
and disadvantages (10). Even though most physicians
prescribe non-steroid anti-inflammatory drugs (NSAIDs) to
LBP patients, this treatment is often found unsatisfactory,
and overuse can lead to many side effects (10). There are
also various non-pharmacological methods available for the
treatment of LBP such as spinal manipulative therapies or
other manual therapies (11).

Physical therapy has been the most commonly preferred
treatment method for LBP for a long time (12). The
limited use of recommended first-line treatments and
improper use of imaging methods, rest, opioids, and
invasive interventions are indicators of inadequate LBP
treatment (13). On the other hand, patients with LBP are
known to resort to various integrative medicine methods,
most commonly manipulative therapies.
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Manipulative therapies include the treatment of
biomechanical problems of the musculoskeletal system
through manual manipulation of joints (14). For instance,
chiropractic care utilizes the manipulation of both the spine
and non-spinal extremities (15). It is a nonpharmacological
and noninvasive method (16). Generally, manipulative
therapies focus on the manipulation of the spine and
related tissues to correct joint alignment problems,
alleviate pain, improve function and promote health
care (17). Manipulative therapists are trained to evaluate and
treat LBP-related musculoskeletal disorders (18). Recent
evidence-based clinical guidelines for the management
of acute and chronic LBP primarily recommend non-
pharmacological approaches for first-line treatment (5). A
multimodal approach including spinal manipulation and
exercise is considered as an effective treatment strategy for
LBP (5). Utilization of manipulative therapies is steadily
increasing in the western world (19).

Recently, WHO has urged member states, in accordance
with national capacities, priorities, relevant legislation and
circumstances to develop and implement, as appropriate,
working plans to integrate traditional medicine into
health services particularly primary health care services
(WHA 67.18) (20). In Turkiye, Regulation on Practices of
Traditional and Complementary Medicine (T&CM) entered
into force in 2014 (21). This Regulation represents a step
to establish legal instruments and clear rules regarding
integrative medicine practices that can be performed by the
licensed medical doctors after having an add-on training.
The Regulation states fifteen separate methods which
include manual therapies.

The aim of this study was to investigate the short-term
effectiveness of add-on integrative spinal manipulation
for acute LBP compared to standard treatment in the
emergency department. We present the following article
in accordance with the CONSORT reporting checklist
(available at https://dx.doi.org/10.21037/lcm-21-11).

Methods
Study design

This study was a 2-arm parallel-group randomized
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Assessed for Eligibility (h=152)

Y

Excluded (n=54)
Not meeting the inclusion criteria (n=36)
Declined to Participate (n=18)

Randomization (n=98)

Allocation

Y

| Medication + Spinal Manipulation (n=49) |

| Medication-Only Group (n=49) |

Y

Follow-up

Y

| Lost to follow-up (n=0)

Lost to follow-up (n=0) |

Y
| Analysed (n=49) |

Figure 1 CONSORT flowchart.

controlled trial. The study was carried out on acute LBP
patients who presented in the emergency department of
the Istanbul Medipol University, at Esenler & Bagcilar in
Istanbul in between October 2018 and October 2019. There
were four physicians in the emergency department team and
two of them were experienced chiropractors. Working hours
were equally shared among these four physicians as shifts.
The participants were allocated in one of the two groups:
Medication-Only and Medication + Spinal Manipulation as
the control group and the experimental group, respectively,
in a simple random sampling order (Figure I). The patients
were assigned to experimental group and control group
blindly by the registrar, depending on which physician
was on duty when they were admitted to the emergency
department. The observations were made before and after
the treatment. Data were assessed immediately before
the medication treatment, and 5 and 30 minutes after the
treatment due to allowance for spinal manipulation and/
or medication action timing, respectively. The study was
conducted in accordance with the Declaration of Helsinki (as
revised in 2013). The study was approved by institutional/
regional/national ethics/committee/ethics board of the
Istanbul Medipol University Ethics Committee (No:
441/2018) and informed consent was taken from all the
patients. The trial protocol was published on Clinical Trials.
gov (NCT04110119). Trial conduct and reporting were in
accordance with CONSORT statement (22).

Acute LBP was diagnosed according to the duration
of LBP among patients that presented in the emergency

© Longhua Chinese Medicine. All rights reserved.

Analysis

\ 4
Analysed (n=49)

department with LBP, where patients with <6 weeks of LBP
were preliminarily diagnosed with acute LBP (4). Inclusion
and exclusion criteria were determined in accordance
with the WHO guidelines on basic training and safety in
chiropractic (23). Inclusion criteria were being aged between
18 and 65, having acute LBP, persisting less than 6 weeks,
meeting the diagnostic classification of 1 or 2 according
to the Quebec Task Force on Spinal Disorders (23).
Exclusion criteria were having medical history of anomalies
such as dens hypoplasia, unstable os odontoideum, etc.,
acute fracture, spinal cord tumour, acute infection such
as osteomyelitis, septic discitis, and tuberculosis of the
spine, meningeal tumour, haematomas, malignancy of the
spine, frank disc herniation with accompanying signs of
progressive neurological deficit, dislocation of a vertebra,
aggressive types of benign tumours, such as an aneurismal
bone cyst, giant cell tumour, osteoblastoma or osteoid
osteoma, internal fixation/stabilization devices, cauda equina
syndrome, having previous spine surgery, spinal nerve root
irritation or deficits, LBP due to occupational accidents,
body mass index (BMI) >30, pregnancy, hypertension,
psychotic disease (23). After the trial commenced there
were not any changes to trial outcomes.

Intervention

Patients who presented in the ED with acute LBP and
received the same pharmacological treatment were divided
into two groups: The control group was the Medication-
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Table 1 Demographic characteristics and information for pain of
the patients

Variable Min-Max Median Mean = SD,
n (%)

Age (years) 16.0-57.0 32.0 32.4+8.5
Weight (kg) 55.0-96.0 76.5 77.2£10.2
Height (m) 1.5-1.9 1.7 1.7+0.1
BMI 19.5-29.8 26.5 26.4+2.4
Pain VAS

Initial 3.0-10.0 7.0 7.2+1.5

5™ minute 1.0-9.0 5.0 5.0+2.3

30" minute 0.0-8.0 2.0 2.3+1.7
Pain duration (hours) 0.1-360.0 24.0 41.5+62.7

BMI, body mass index; VAS, Visual Analog Scale; SD, standard
deviation.

Only Group; participants were the patients with acute LBP
who have undergone routine conventional pharmacological
treatment consists of intramuscular injection of NSAID
and myorelaxant combination in the ED. Experimental
group was the Medication + Spinal Manipulation Group;
participants were the patients with acute LBP who
received spinal manipulation immediately after the same
pharmacological treatment as in the control group in the
emergency department. The pharmacological treatment
consists of intramuscular injection of NSAID (diclophenac
sodium 75 mg) and myorelaxant (thiocolchicoside 4 mg),
administered only once.

The spinal manipulation treatment consists of high
speed and low amplitude spinal thrust to lumbar spine of
participants. It was applied only once. This session was
to be delivered to each patient in 5 minutes just after the
medication treatment. Spinal manipulation was performed
by experienced chiropractor medical doctors who had an
add-on training for that after their medical education. The
patients did not have to pay any extra fee for the spinal
manipulation treatment.

Both groups were treated by medical physicians under
the supervision of specialists from the departments of
Emergency Medicine, Physiotherapy, Physical Therapy &
Rehabilitation Medicine.

Outcome assessment

Treatment response was measured at the individual level

© Longhua Chinese Medicine. All rights reserved.

Longhua Chinese Medicine, 2021

by a self-report of data using a face-to-face interviewer-
administered the Visual Analog Scale (VAS) for pain which
consists of a 10 cm straight line with the endpoints defining
extreme limits such as ‘no pain’ and the ‘worst pain’ (24).
The patient was asked to mark his pain level on the line
between the two endpoints. The distance between ‘no pain’
and the mark showed the patient’s pain.

Statistical analysis

Descriptive statistics were presented as mean, standard
deviation, median (minimum-maximum), frequency and
percentage. The normality of data distribution was tested
using the Kolmogorov-Smirnov test. The Mann-Whitney
U-test and #-test were used for the analysis of independent
quantitative variables (weight, height, BMI, VAS score)
and Wilcoxon test was used for the analysis of dependent
quantitative variables (VAS score changes in the group).
The chi-square test was used for the analysis of independent
qualitative variables (gender). Spearman’s correlation
analysis was used for correlation analysis. Data were
analyzed using IBM SPSS Statistics software v20.0 (IBM
Corp., Armonk, NY, USA).

Results

A total of 152 patients were enrolled with acute LBP
in the emergency department during that period. After
the assessment for eligibility, 54 of them were excluded.
Therefore, the study allocated a total of 98 patients (49
medication-only and 49 medication + spinal manipulation).
All of the of participants completed the follow-up and
included in the main analysis. The mean age of the subjects
was 32.4, and 59 of the participants were male (60.2%).
The mean BMI of the subjects was 26.4 (Table I). The
BMI distributions and initial VAS scores of the two groups
were not significantly different. The intervention and
comparison groups did not statistically differ with respect to
demographic data such as gender, age, etc. (Table 2).

No significant adverse events were observed with any
of the patients. The 5" minute and 30" minute VAS scores
were lower than initial VAS scores for both groups (P<0.05
and P<0.05, respectively). However, the decrease in VAS
scores at 5™ and 30" minute marks were significantly greater
in the experimental group (P<0.05) (Figure 2 and Table 3).

All of the patients were administered for observation,
and then discharged after 30 minutes followed by being
referred to physiotherapy department. Diagnostic imaging
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Table 2 The age, gender and BMI distributions of the experimental group (spinal manipulation + pharmacological care) against control group

(only-pharmacological care)

Control group

Experimental group

Variable Statistical methods
Mean + SD, n (%) Median Mean = SD, n (%) Median
Age 32.0+9.4 31.0 32.7+7.5 32.0 t
Gender
Female 20 (40.8%) 19 (38.8%) X2
Male 29 (569.2%) 30 (61.2%)
Weight (kg) 77.2+10.2 78.0 77.2+10.2 75.0 m
Height (m) 1.7+0.1 1.7 1.7+0.1 1.7 m
BMI 26.8+2.5 27.7 26.1+2.3 254 m

t, independent sampling t-test; m, Mann-Whitney U test; X, Chi-square test; BMI, body mass index; SD, standard deviation.
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Figure 2 Comparison of VAS scores in the experimental group (spinal manipulation + pharmacological care) against control group (only-

pharmacological care). VAS, Visual Analog Scale.

techniques or any other relevant investigation were not used.

Discussion

In our study, we compared the short-term outcomes
of spinal manipulation + pharmacological care against
only- pharmacological care in acute LBP patients in
the emergency department and the results showed that
integrative spinal manipulation was effective in the short-
term treatment of acute LBP patients and no important
adverse events were reported with any of the participants.

Multiple studies have been conducted on how the spinal
manipulation works biomechanically and neurologically
from the connective tissue and peripheral nerves to the
central nervous system both at the cord level and higher
cortical regions, however the exact mechanisms involved are
not well understood (25).

© Longhua Chinese Medicine. All rights reserved.

Our findings are consistent with the systematic reviews
concerning the effectiveness of spinal manipulation (24,25).
In our study, there were no serious adverse events with any
type of treatment. That can be because of the exclusion of
elderly people with the risk of having serious causes of LBP
that may contra-indicate use of spinal manipulation, e.g.,
metastatic disease, or primary malignancy, infection, etc.

There are several studies that support the safety and
effectiveness of spinal manipulation for LBP (25,26).
However, some authors conclude that spinal manipulation is
not associated with statistically significant benefits compared
to other interventions (11). On the other hand, some
authors point out to the benefits of spinal manipulation to a
certain extent (27,28), whereas others do not recommend it
for acute LBP (29).

There is moderate evidence that shows spinal manipulation
can be as equally effective for LBP as physical therapy.

Longhua Chin Med 2021;4:22 | https://dx.doi.org/10.21037/lcm-21-11
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Table 3 VAS scores correlation at the 5™ minute and the 30™ minute
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VAS score
Variable Control group Experimental group P Statistical methods
Mean + SD Median Mean + SD Median

Initial 6.9+1.6 7.0 7.4£1.5 8.0 0.130 m
5" minute 6.6+1.6 7.0 3.4£1.7 4.0 0.000 m
30" minute 2.7+1.9 2.0 1.9+1.3 2.0 0.041 m
Change in 5 minutes 0.4+0.7 0.0 4.0+1.5 4.0 0.000 m
Change in the group 0.001 w 0.000 w

Change in 30 minutes 4.2+1.5 5.0 5.5+1.6 6.0 0.000 m
Change in the group 0.000 w 0.000 w

Change in 5" to 30" minute 3.86+1.39 4 1.51+1.063 2 0.000 m
Change in the group 0.000 w 0.000 w

VAS, Visual Analog Scale; m, Mann-Whitney U test; w, Wilcoxon test; SD, standard deviation.

Despite the lack of conclusive evidence, some of the
available studies point to the comparable outcomes of
spinal manipulation, exercise therapy, and medical care (30).
According to a recent systematic review and meta-analysis,
spinal manipulation by experienced chiropractors can
provide comparable results to NSAIDs for LBP without any
significant damage (31). However, the large heterogeneity
of available studies makes it difficult to reach a definitive
conclusion (25,28).

LBP is a medical problem that is dealt daily in the
primary care and emergency department. Emergency care
is an integral part of general practice, and primary care
physicians play an essential role in the management of
emergencies; therefore, spinal manipulation can be more
widely applied in the emergency or primary treatment of
acute LBP in the context of integrative medicine.

Since LBP is associated with many risk factors, a detailed
examination and medical history are required to determine
the safety of spinal manipulation. Chiropractors are often
the first contact for patients with LBP thus these patients
require detailed medical history together with a thorough
examination and other assessment including imaging when
indicated to determine any significant undiagnosed health
conditions.

This study has the limitations of observing the efficacy of
“addition” of manipulation, but not the manipulation alone.
Furthermore, due to the application of spinal manipulation
in the study, blindness could not be done. Moreover, just the

© Longhua Chinese Medicine. All rights reserved.

short-term effectiveness of integrative spinal manipulation
was investigated; therefore, the long-term effectiveness
is not known. Besides that, it was just on acute LBP, and
therefore not covering the chronic LBP conditions. Results
can’t be generalized. In order to generalize the results, it
should be considered to study with larger populations.

Conclusions

Integrative spinal manipulation as an add-on treatment to
medication in the patients with acute-LBP significantly
reduced VAS scores compared to standard treatment.
We did not detect any significant safety concerns. The
integration of spinal manipulation may improve the short-
term outcomes for medication-treated LBP patients
presenting to emergency department.

To the best of our knowledge, this is the first study to
investigate the efficacy of additional spinal manipulation
in patients with acute LBP in the emergency department.
Our findings can contribute to the consideration of spinal
manipulation as an integrative treatment option for acute-
LBP in general practice. It is suggested that both primary
healthcare and emergency medicine professionals should
consider spinal manipulation for patients with acute-LBP
in the context of integrative medicine. Further randomised
comparative studies are required to determine the long-
term effectiveness of integrative management strategies for

LBP.
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