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A PILOT STUDY ON USING
ACUPUNCTURE AND CORE STABILITY
EXERCISES TO TREAT NON-SPECIFIC
ACUTE LOW BACK PAIN AMONG
INDUSTRIAL WORKERS

ABSTRACT

OBJECTIVE: To explore the effects of using acupuncture and core stability exercises
to treat acute low back pain among industrial workers at an Occupational health
department in the UK.

METHODS: Consecutive samples of patients with acute low back pain, LBP (n=15)
of less than 12 weeks duration, who attended the Physiotherapy Department at the
Occupational Health Unit during the study were recruited. Subjects were randomly
allocated to one of the three groups (using a computer-generated table of randomisation),
acupuncture group (ACG), acupuncture and core stability exercise (EACG) and core
stability exercise group (CSG).

ACG received acupuncture treatment at selected points, for low back pain. CSG received
instruction on core stability muscle activation, while the EACG received a combination
of acupuncture and core stability exercise treatment. Each group received treatment
once weekly for six weeks during the study. Visual analogue scale (VAS), Rolland and
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Morris Disability Questionnaire (RMDQ), and medication use were completed at baseline, at the end of six-week treatment and at

three-months follow up.

RESULTS: All the groups reported lower VAS and RMDQ scores at the end of the treatment and at three-months follow up.
However, significant reduction in pain intensity (P<0.008) and significant reduction in RMDQ scores (improvement in QOL) were
shown in the EACG. The majority of the patients in the EACG were taking fewer medications at the end of the treatment, with
further progression to no medication intake at the three-month follow up.
CONCLUSION: The study demonstrated that combined acupuncture and core stability exercise treatment are effective for pain
relief among industrial workers, reduction of back pain, functional disability and pain medication intake in patients suffering from

acute low back pain for up to three months post-intervention.
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INTRODUCTION

Back pain in industry is a major prob-
lem. The prevalence of LBP in the work-
ing population varies from one country
to another depending on the profession.
Ghaffari et al. (2006.) in Iran carried out
a cross- sectional design study involving
1400 industrial workers, and reported
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one-year prevalence of 20% and 27% for
male and female workers respectively.
In Sweden, Linton et al. (2011) reported
one-year prevalence of 63% and 69% for
males and females in a population-based
survey comprising 2400 workers. In a
general working population in Sweden
aged 20-59 years, approximately 5%
sought care because of a new LBP epi-
sode during a three-year period (Vingard
2004). In a study of LBP among scaf-
folders, 34% of the population had been
on sick leave for at least one episode of
low back pain during a three-year follow
up study (Elders and Bradford 2004).
Low back disorder constitutes one
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of the common diagnoses behind long-
term absence, sickness and disability in
Western countries (Vingard et al. 2004).
Although back disorders are the com-
mon cause of sick leave, not all back
disorders lead to sickness. Many occu-
pations involve tasks that LBP sufferers
can perform at least to some extent, and
in such a case it is not always advisable
to take sick leave (Vingard et al. 2004).
Workers who take time off are, by impli-
cation, believing that the work is likely
to do further harm, and that a long period
of absence from work would help in the
resolution of their symptoms, thus tak-
ing unnecessary sickness absence or



()

Your degree in
physiotherapy means you
have your hands full.

As a physiotherapist graduate with a 4 year
degree, you're fully qualified to become a member
of the only financial services company created
by professionals, for professionals, and completely
owned by its members. Apart from insurance,
investment and healthcare solutions tailor-made
to your specific needs as a professional, as a valued
PPS member, you also share all the company’s
profits* - which were upwards of R4.2 billion last
year alone. Leave it fo us fo make sure your
financial resources are working hard.

For more info, SMS (PJ) and your name to 42097, consult a
PPS product-accredited financial services adviser
or Visit WWw.pps.co.za.

FOR PROFESSIONALS

SINCE 1941

THE KEY TO SUCCESS LIES IN SHARING IT.

PPS offers unique financial solutions to select graduate professionals
with a 4-year degree. PPS is an authorised Financial Services Provider.
*Members with qualifying products share all our profits. The PPS Profit-Share
Account vests from age 60 onwards. Past performance is not necessarily
indicative of future performance. Standard SMS rates apply.




even losing their jobs. On the contrary,
prolonged absence from work could
increase the risk of chronic pain, psycho-
logical distress and consequent financial
and family stress (Vingard et al. 2004).
It has been suggested that almost half
the number of acute back episodes will
clear within one month (Langevin and
Sherman 2007). It is therefore impor-
tant to begin therapy at a time when the
patients are still in pain. It is only then
that they can appreciate the effects of
treatment on their condition (Di Fabio et
al, 1995). Suitably qualified physiother-
apists are in a good position to provide
these treatments in an on-site capacity
where the employee can be seen when
their pain begins.

The extent of cost to industry and the
apparent difficulty in managing back
pain has led to a number of prevention
initiatives. The majority of preven-
tive measures in industry are aimed at
reducing the impact of physical working
conditions on the back, by ergonomic
adjustments, instructions on lifting tech-
niques and lumbar support (Ghaffari et
al 2006), or increasing the strength of
the back muscles and general fitness
(Hasegewa 2013).

On a global scale, it is of concern
that while both ergonomic and educa-
tion approaches have been available for
some time, work absence through LBP
continues to soar (Elders and Bradford
2004). With the current level of under-
standing and knowledge of acute back
pain, it appears that management of
this pain among industrial workers
should not focus on the primary preven-
tion alone, but also on consideration
of an effective treatment programme.
Clinical guidelines recommend advice
and medication as routine care for acute
back pain (Rosen 1994). Conservative
interventions such as physiotherapy
and ergonomic adjustment might play a
major role in the treatment of acute and
chronic back disorders among industrial
workers. Therefore there is a need to
determine whether conservative inter-
ventions have a significant impact on
short, medium and long-term outcomes.

The spinal stabilisation exercise model
is an active approach to LBP based on a
programme of motor control exercises.
The main aim of this programme is to
re-establish the impairment or deficit in
motor control around the neutral zone of
the spinal motion segment, by restoring
the normal function of the local stabiliser

muscles (Costa et al. 2009). The stabili-
sation exercise programme has become
the most popular treatment method in
spinal rehabilitation since it has shown
its effectiveness in some aspects related
to pain and disability (Sokunbi et al.
2002). However, some studies have
reported that the specific stabilisation
exercise programme reduces pain and
disability in chronic, but not acute low
back pain. However, it can be helpful
in the treatment of acute LBP by reduc-
ing recurrence rate (Franca et al. 2011).
Stabilisation exercises have become
a major focus in spinal rehabilitation
as well as in prophylactic care such as
injury prevention (Zazulak et al. 2008);
the therapeutic evidence in terms of pos-
tural control variables has not been well
documented. Some randomised control
trials have comprehensively reported the
effects of core stability exercises versus
conventional physiotherapy treatment
regimes on pain characteristics, recur-
rence and disability scores in chronic
LBP patients, emphasising patient-cen-
tred outcomes (Dankaerts et al. 2006;
Liddle et al. 2007). These studies have
addressed the need of the homogeneous
chronic LBP group for better clinical
outcomes. Evaluating postural control
parameters such as centre of pressure
displacements, moments and forces fol-
lowing interventions, particularly stabil-
ity exercises, may provide insight into
how these surrogate outcomes are medi-
ated by different subgroups or heteroge-
neous chronic LBP patients. and identi-
fying subgroups of chronic LBP patients
who are most likely to benefit from
particular intervention (Muthukrishnan
et al. 2010).

Both acupuncture and exercises

have been reported to have significant
effects on pain reduction and improving

quality of life among back pain suffer-
ers (Brinkhaus et al. 2006), but there
remains insufficient evidence of its
efficacy, and more research is needed
to evaluate its short, medium and long-
term effects among industrial workers
who suffer from acute LBP. The present
study aimed at testing the effects of acu-
puncture and core stability exercises on
acute LBP among industrial workers.

METHODS

Subjects

Patients who were on the waiting list for
physiotherapy treatment through referral
from their GP were contacted by telephone
and screened for inclusion in the study.
Fifteen consecutive patients (9 males, 6
females) with acute LBP among workers
from Cummins Engine, Daventry, were
randomly allocated into groups using a
computer-generated randomisation table
(htpp:/www.randomization.com/). To
ensure concealment of allocation, a mem-
ber of staff not otherwise involved in the
study held the randomisation list.

Inclusion criteria

Males and females aged 18-65 years
who were able to give informed consent
were included in this study. Other crite-
ria for participation included a current
episode of non-specific LBP (not more
than 12 weeks), with or without referred
pain. LBP is defined as pain, muscle ten-
sion, stiffness localised below the costal
margin and above inferior gluteal fold.
Patients on drug treatment were included
if there had been no change in medicine
and its dosage for one month or longer.

Exclusion criteria:

The exclusion criteria were major trauma
or systemic diseases, generalised dermo-
pathologies, pregnancy, inability or unwill-

Figure 1: Clinician administering acupuncture treatment on patient lower back area
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ingness to answer any of the questions
required to complete the questionnaires,
and conflicting ongoing interventions.
Prior experience of acupuncture treatment
and core stability treatment were consid-
ered as exclusion criteria to this study.

Ethical consideration
Approval to carry out this study was
obtained from the Cummins, Daventry
Research Ethical Committee. Subjects
personally received information about the
procedures of the study and were enrolled
after giving their informed consent.
According to the randomisation table,
consecutive samples of subjects were allo-
cated to groups, namely EACG, ACG and
CSG. Evaluation of the patients assigned to
the three intervention groups for the inclu-
sion and exclusion criteria and for outcome
measures was carried out by a professional
who was blinded to the assignment of the
different treatment options.

Study intervention

Acupuncture treatment and core stability
muscle exercise training were carried out
by a specialist physiotherapist who was a
certified acupuncturist (by Acupuncture
Association of Chartered Physiotherapist)
and also had 16 years of clinical experi-
ence of physiotherapy practice of using
core stability exercises in the manage-
ment of low back disorders.

Acupuncture group (ACG)

The ACG patients received acupuncture
treatment at selected acupuncture points
for 20 minutes on the affected low back
pain area. The selected acupuncture
points used in the present study are widely
accepted for treating LBP (Molsberger
et al. 2002), namely Shensu (BL23),
Dachangshu (BL25), Ciliao (BL32),
Weizhong (BL40), Kunlum (BL60),
Huantiao (GB30) and Yanglingquan
(GB34). Disposable stainless steel nee-
dles (0.2mmx40mm, Seirin co Ltd) were
inserted into a muscle to a depth of 10mm
using sparrow pecking acupuncture tech-
nique (alternate pushing and pulling of
the needle). The needle manipulation was
stopped when the subject felt dull pain or
acupuncture sensation (numbness, sore-
ness and or radiating sensation) and the
needle was left in position for another 20
minutes (Figure 1).

Core stability exercise group (CSG)
The researcher individually showed
the subjects the location of core stabil-

Figure 2: Study flow chart
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ity muscle in the body and how to acti-
vate the main core stability muscles.
The techniques of core stability muscle
activation used in this study were as
described by Sokunbi et al. (2002). Core
stability exercises were carried out for
20 minutes.

Exercise and Acupuncture group
(EACG)

Subjects in the EACG combined the treat-
ment protocols for ACG and CSG. The
patients received 20 minutes' treatment of
acupuncture and 20 minutes of treatment
with core stability muscle exercises.

Blinding

Given the nature of the treatments, it
was not possible to blind subjects and
the therapist with respect to the content
of the interventions. An investigator who
was not aware of patient allocation until
the completion of data analysis carried
out data collection at all time points.

Outcome measures

Visual Analogue Scale (VAS, 0-100mm)
was used to measure pain intensity.
Rolland and Morris Disability question-
naire (RMDQ) was used to measure
disability due to pain (von Korff et al.
2000). The VAS and RMDQ scores were
measured immediately before the first
treatment, at the end of the six-week
treatment, and at three months follow

up. Medication intake (number of tablets
taken per day) was used as the second-
ary outcome measure, which was also
recorded at baseline after six weeks'
treatment and at three months follow up.

Analysis

All variables were analysed using
Microsoft Excel (2010) by an investiga-
tor who was masked to treatment allo-
cation. Repeated analysis of variance
was used to study the changes in VAS
and RMDQ scores in the three groups.
After detection of significant changes in
the overall time course with ANOVA,
post-hoc analysis was carried out, using
Bonferroni correction. Changes among
and within groups were considered sig-
nificant at a level of P < 0.008

RESULTS

The flow chart from the beginning of the
study, with 20 individuals assessed for
eligibility is illustrated in figure 2. Five
subjects were excluded because they did
not meet the inclusion criteria. Fifteen
patients were finally randomised into
three groups of five subjects each. None
of the subjects in all three groups with-
drew before the end of the study (three
months follow up).

Table 1: shows the baseline character-
istics of the participants. There were no
statistically significant differences in the
average age of participants among the
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three groups (P=0.059). The majority of the participants (12,
80%) experienced pain localised in the lower back region
only, while the remaining 20% suffered from referred pain
in the lower extremity. Many of the participants (13, 86.7%)
were taking one form or another of analgesics at the start of
the treatment.

Pain intensity (VAS) scores

Table 2: The mean pain intensity scores decreased in the
entire group at the end of the six-week treatment although
the extent varied among the group. In the EACG, the pain
intensity score was significantly lower at the end of the six-
week treatment, and at the three-month follow up (P<0.08).
The CSG group recorded a significantly lower pain intensity
score at the three-month follow up (P < 0.008) which was not
experienced after the six-week treatment (P=0.07).

RMDQ Scores

Table 3: The mean RMDQ scores decreased in the entire
group at the end of the six-week treatment although the extent
varied among the group members. Disability due to low back
pain was significantly reduced at the three-month follow up
(P<0.008). The EACG recorded significantly lower RMDQ
scores after the six weeks of treatment and at the three-month
follow up (P<0.008).

Table 4: The majority of the patients (86.7%) were tak-
ing medication at the start of the treatment. At the end of the
six-week treatment, the EACG was taking a smaller number
of medications, with further progression to no medication
intake at follow up.

DISCUSSION

The results of this study demonstrated that acupuncture com-
bined with core stability muscle exercises is more effective
than either acupuncture treatment or core stability exercise
treatment alone. The study also demonstrated that a combi-
nation of acupuncture and core stability exercise treatment
could have both short-term and medium-term benefits.

A stabilisation exercise program has been shown to pro-
duce short-term improvements in global impression of recov-
ery and activity for people with low back pain, maintaining
the results after six and twelve months (Costa et al.. 2009), as
well as being superior to minimal intervention at long-term
follow-up (Macedo et al.. 2009; Kriese 2010). Improvements
in pain intensity and functional disability were also demon-
strated in groups of patients with low back pain suffering
from a spondylolisis, or a spondylolisthesis and a significant
decrease of symptoms in people with hypermobility (Pereira
et al. 2011). Studies on the effects of stabilisation exercises
on back pain among industrial workers appeared to be scarce.

Acupuncture analgesia improved the noxious descending
inhibitory controls and pain gate mechanism, and therefore
helped the patients’ pain levels. The overall result was that of
pain reduction, reduction in functional disability due to pain,
and improving wellbeing. Like other studies (Leibing et al.
2002) it is difficult to ascertain to what extent acupuncture
has helped these patients, as psychological components could
not be measured. Positive reinforcement might co-exist in
acupuncture and core stability exercises, and psychological
components could very well be a positive element in getting
better. A preliminary paper by Gamus et al. (2008) demon-



strates that pain perception and coping
strategies can be positively affected by
acupuncture, although it is not yet clear
how the limbic system, somatosensory
cortex, brainstem, cerebellum can be
stimulated (Gamus et al. 2008).

The findings in the present study are
analogous to those of previous studies
involving both acute and chronic LBP
patients (Furlan et al. 2005, Manhemer et
al. 2005, vanTudler et al. 2000). Taking
this information into account, it could be
suggested that a future larger study focus-
ing on the effects of acupuncture and core
stability exercise treatments would be
useful in establishing whether or not such
a combination of treatment techniques
would have an effect in reducing the rate
and intensity of recurrent pain, reducing
the risk of chronic disability, and reduc-
ing work absenteeism.

LIMITATION

Apart from the study being underpow-
ered by the small numbers of subjects,
a limitation of the study was the record
of medication intake. Patients were
asked to record in a daily diary the type
of medication, the dose in mg and the
number taken per day, but the compli-
ance was poor with respect to the type of
medication and dosage taken. Therefore
only the number of tablets taken per day
was used in the final analysis. In future
studies, it will be more useful to record
detailed medication intake prior to each
treatment and/or to provide patients with
a prompt for a daily entry (either by tel-
ephone or electronically).

CONCLUSION

This study has demonstrated that com-
bined acupuncture and core stability
exercise treatment are effective for pain
relief among industrial workers, reduc-
tion of back pain, functional disability
and pain medication intake in patients
suffering from acute low back pain for
up to three months post-intervention. A
large-scale randomised clinical trial is
warranted.

Table 1: Baseline characteristics of participants

ACG

EACG

Characteristics (n=5) CSG (n=5) (n=5) Statistics
Age X(SD) 40382 | 42.100.3) | 41.4(103) Z 3'3?2
Sex
3(60%) 2(40%) 4(80%)
2(40%) 3(60%) 1(20%)
Areas of pain
Back pain only 4(80%) 5(100%) 3(60%)
Back and leg pain 1(20%) 0 2(40%)
Medications
Diclofenac 1(20%) 0 1(20%)
Ibuprofen 2(40%) 2(40%) 2(40%)
Paracetamol 1(20%) 3(60%) 2(40%)
No medication 1(20%) 0 0
Other medications 0 0 0
Table 2: Pain intensity scores (VAS)
VAS SCORES ACG (n=5) CSG (n=5) EACG (n=5)
X(SD) X(SD) X(SD)
Baseline 62.8(15.7) 60.0(18.5) 62.7(17.8)
6 week of treatment 59.5(20.5) 53.3(10.5) 40.8(3.7)*
3 months follow up 58.0 (22.5) 50.9(10.4)* 36.6(5.3)*

*significant (P<0.08)

Table 3: Roland Morris Disability Questionnaire (RMDQ) scores

RMDQ SCORES ACG (n=5) CSG (n=5) EACG (n=5)
X(SD) X(SD) X(sD)

Baseline 8.2(3.7) 8.0(3.1) 9.0(4.5)

6 week of treatment 6.5(3.5) 6.4(3.1) 3.8(0.7)*

3 months follow up 7.5 (2.6) 4.1(2.4)* 3.3(0.3)*

*significant (P<0.08)

Table 4: Daily Medication intake (Number of tablets)

NUMBER OF TABLETS ACG (n=5) CSG (n=5) EACG (n=5)
X(SD) X(SD) X(SD)

Baseline 12.0(1.5) 12.4(2.3) 10.9(2.2)

6 week of treatment 10.5(2.3) 10.4(2.9) 4.5(1.3)*

3 months follow up 8.9(2.4) 4.8(0.9)* 0.0

*significant (P<0.08)
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