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Abstract

Background:
Acute low back pain (LBP) is a common condition that is encountered by many physicians with varied treatments
instituted in its management. Ultrasound physiotherapy is a common modality used in its management, although
its effectiveness and its role in management of acute LBP is not well known.

Methods:
A randomised controlled trial was conducted to compare the effect of the addition of ultrasound therapy to a
defined analgesia protocol in patients presenting with acute LBP at the Aga Khan University Hospital, Nairobi. The
main outcomes were reduction in disability and pain which were evaluated using the mean change in Oswestry
Disability Index (ODI) and Visual Analogue Scale (VAS) score for pain, respectively. Patients were followed up for
a minimum of four weeks with assessment using the ODI and VAS at weekly clinic visits.

Results:
Seventy-four patients were included in the study. Thirty-six patients were allocated to the analgesia with
additional ultrasound group and 38 to the analgesia alone group. The Minimal Clinically Important Difference
(MCID) of 10% points at four weeks after initiation of treatment was achieved in the ultrasound group but not in
the analgesia only group. This difference was not statistically significant though, 10.35% vs 8.44%; p=0.36. There
was no difference in the mean change in the ODI score between the two groups at any of the four follow-up visits
after initiation of treatment. Mean difference in change of ODI (95% confidence interval) was −3.2(−7.0 to 0.6) after
the first week, 2.96(−1.3 to 7.2) after the second and 1.90(−2.3 to 6.1) after the third week, p=0.36, 0.17 and 0.096
respectively. There was also no difference detected in the mean change of VAS score between the two groups at
the first and fourth visit. Mean difference in VAS between the first and fourth weeks was 0.2 with a 95% confidence
of −0.85 to 1.2 (p=0.72).

Conclusion:
The addition of ultrasound therapy to the treatment of acute LBP improved patient outcomes as assessed by an
MCID of a disability index, but which was not statistically significant. No outcome difference was noted in the two
groups using the VAS pain score.
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Introduction

Low back pain (LBP) is a common condition worldwide
with associated significant disability and economic
implications.1,2 The lifetime prevalence of LBP is over
70% in industrialised countries with peak prevalence
occurring between ages 35 and 55 years.3 It is the second
most common reason for absence from work in adults
aged <55 years, with work-related LBP estimated to
cause 818 000 disability-adjusted life years lost
annually.4,5 In African countries, a lifetime prevalence of
62% among adults has been reported and this was
associated with significant disability, loss of productivity and working man hours.6
Most patients with LBP have no serious pathologic
aetiology, with most having their LBP attributed to an
unidentified cause, either due to mechanical strain or
related to work/posture.7-9 The natural history of acute
LBP is resolution of symptoms in the majority of patients
by the fourth week of onset with 90% returning to work
within three months.10-12
With minimal intervention such as analgesia and
minimising activity to tolerable levels only, most
patients improve in the first few weeks.13,14 Analgesic
therapy alone without additional treatment has been
shown to be effective in terms of pain control and
reduction of disability. 15 The use of paracetamol,
ibuprofen and mefenamic acid has been recommended,
with opiates and muscle relaxants being disapproved
due to their sedative effects, drug dependence and lack
of additional benefit.12,16,17 Interventions such as physiotherapy, bed rest and back exercises that are frequently
used in clinical practice, have no strong evidence to
support their routine use.12,14 Moreover, massage and
transcutaneous electrical nerve stimulation (TENS)
therapy are not recommended as modalities of therapy
because of a lack of proven clinical benefit.12 Ultrasound
waves are often used as an adjunct to medical therapy
for their thermal effect.18,19 However, although its use is
expensive to the patient there is no proven clear benefit
in the management of acute LBP. 20-22 There is no
published randomised trial to assess this. The present
study aimed to assess the effectiveness of ultrasound in
addition to analgesia as compared to analgesia alone as
interventions to reduce the morbidity of LBP with
regard to pain control and disability.

Methods

Trial design

The study was a randomised, controlled trial of patients
with acute LBP comparing an intervention group, who
received the standard analgesia protocol and ultrasound
therapy, with a control group, who received only the
standard analgesia protocol (Figure 1).

Participants

Patients presenting with acute LBP, as defined in the
inclusion and exclusion criteria, aged 18–60 years. The
patients were all seen at the Aga Khan University
Hospital, Nairobi (AKUH, N), Kenya.

The inclusion criteria constituted: Patients aged 18–60
years with acute onset LBP. An acute episode of pain was
defined as pain that lasts for more than 24 hours but less
than six weeks. Moreover, the pain had to be in an area
bounded superiorly by T12 and inferiorly by the buttock
crease.

The exclusion criteria constituted the following:
• Patients with indicators of serious pathology from
history and examination findings, also referred to as ‘red
flags’.12 Patients with red flags were further investigated
with imaging and referred for further management.
• Patients who were vomiting – we wished to administer
the analgesic prescription by the oral route.
• Patients who were already on other forms of analgesia,
e.g. opioids and muscle relaxants.
• Patients with contraindications to ultrasound treatment
such as skin allergies, dermatitis or a skin haematoma,
and those already on other forms of physiotherapy.

Interventions

Study protocol
A study guideline and unbiased randomisation was
adhered to. This guideline was circulated and a copy for
reference was available at all study recruitment sites.
Informed consent was obtained by the treating physician
after discussing the study with patients. Training was held
for the doctors and physiotherapists who were involved in
patient recruitment and to maximise protocol adherence.
The ODI was given to the patients and was reported by
patient self-response on study entry and at intervals of 1, 2
and 3 weeks after initiation of therapy. Following an initial
visit, they were provided with a mobile phone contact for
reporting non-improvement of their pain and instructions
for escalation of pain management were given as per the
protocol.
Treatment protocol
Control arm: Patients were commenced on 1 g of paracetamol by mouth stat, then 1 g 6 hourly for seven days. All
patients were managed as outpatients unless they had
severe pain, i.e. ODI score of 50% or more or a VAS score of
more than 8/10; were not ambulatory due to pain; requested
to be managed as an inpatient; fulfilled the three criteria
above and could afford the admission fee or opted to go to
another hospital.
Intervention arm: Patients were commenced on 1 g of paracetamol by mouth stat, then 6 hourly for seven days.
Concurrent physiotherapy (ultrasound only) was
commenced with the first session starting the same day of
recruitment unless they presented after midnight, in which
case it was commenced on the earliest available session.
Pulsed ultrasound therapy was administered with a total of
three sessions in a week for two weeks (a total of six
sessions). All patients were managed as outpatients unless
they met the criteria stated above.

With minimal intervention such as analgesia and minimising activity
to tolerable levels only, most patients improve in the first few weeks
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Figure 1. Study flow chart
Follow-up: In both arms, patients managed on an in/outpatient basis were reviewed at intervals of 1, 2, and 3 weeks
with the ODI administered at every contact. If at subsequent
review the reported pain was persistent or had increased,
the treating physician was to add a non-steroidal antiinflammatory drug, i.e. Ibuprofen 400 mg twice daily for
seven days.17,21,23 All patients had access to a central help line
number for enquiries or to report any problems during their
management. Direct questioning about medication
compliance was used to confirm patient compliance with the
protocol.

Outcome

Oswestry Disability Index (ODI)
Outcomes were measured using a patient-administered
questionnaire, the Oswestry Disability Index (ODI). The
ODI is a validated and widely used tool for assessing
disability from back pain. It is a ten-question, self-administered questionnaire that is convenient to use. It has been
translated for use into various languages around the world,
and has been shown to be indicative of the respondent’s
disability from LBP. We used the English version to assess
disability from acute back pain in this study.23,24 The Minimal
Clinically Important Difference (MCID) for the ODI in the
present study was taken to be 10 percentage points.23

Sample size determination

Malimvaara and colleagues14 showed that at three weeks,
the mean ODI index for patients who were randomised to
exercise as compared to no treatment, was significantly

different (mean difference=6.6) to that for patients on bed
rest (mean difference=3.9). In the same study at 12 weeks,
the mean ODI index was about 6 for all treatments. In a
meta-analysis of acute LBP treatment, Machado and
colleagues compared the analgesic effects of treatments for
non-specific LBP using a 100-point scale and reported that
analgesics had a moderately significant treatment effect
(10–20 points) when compared to placebo, unlike exercise,
radiotherapy, traction, physiotherapy or prolotherapy,
which showed a minor treatment benefit (<10 points).24 The
estimated pooled standard deviation (SD) of the ODI for the
bed rest-control and exercise-control comparisons was 10.5
and 11.71 at three weeks, and 9.44 and 10.07 at 12 weeks,
respectively.
Using a level of significance of 5% and 80% power, the
study needed 37 patients in each study arm assuming a clinically meaningful difference (δ) in the ODI index of 10, an
observed difference (Δ) between the control and treatment
arm of 3.5 and a standard deviation of 10.
The formula for calculating the sample size in the control
and treatment group for a comparative study is given by:
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where:
Z1-a and Z1-b are the critical values from standard normal
tables associated with Type I and II errors as a and b respectively,
Δ = μE – μC (difference in treatment effect)
s is the standard deviation showing variation in the ODI index
in each group. It was hypothesised that at three weeks the
absolute difference in the mean ODI in the control arm (μC) and
the mean of the index from the other arm (μE) is not clinically
important. Thus the hypotheses to be tested are:
H0: | μE – μC | ≥d
HA: | μE – μC | <d
(Not equivalent)
(Equivalent)
where d quantifies a clinically important difference in the
ODI index.
Therefore:
n= 2(0.84+1.96) (0.84+1.96) =37.11
(3.5–10/10) (3.5–10/10)
i.e. 37 patients in each arm
Adjusting for 10% loss to follow-up then a total of 82 patients
were to be recruited in the study.

Randomisation

The recruited patients were randomised by the choosing of
sealed envelopes with written prescription for paracetamol
alone (38 patients) and paracetamol with the ultrasound
therapy regimen (36 patients). The envelopes were opened
at the Accident and Emergency Department and pharmacy,
and the doctor/pharmacist administered the prescription
drug and directed the patient to the Physiotherapy
Department depending on the treatment allocation.
Recruited patients were randomised with each arm having
the ODI administered, and treatment commenced immediately according to protocol.

Statistical methods

Each recruited patient’s ODI was recorded in their file and
retrieved after three weeks for analysis. The mean change in
ODI and VAS score was calculated using the SPSS-version
17(SPSS Inc., Chicago, Illinois) and STATA-10 software for
analysing the trends and assessing statistical difference
between the groups.
Comparisons among the treatment groups was done using
t-tests for normally distributed continuous variables such as
age of patients and mean change in scores, while the MannWhitney non-parametric test was used for non-normally
distributed continuous outcomes, for example, the
individual ODI scores of each patient.
Linear mixed-effect models were used for multivariate
analysis to determine factors that may be associated with the
rate of change of the ODI index over time.

The Oswestry Disability Index (ODI) is a validated and widely used
tool for assessing disability from back pain

Ethical considerations

Ethical approval was obtained from the AKUH, N research
committee ethics board. All information was confidential
and used for the sole purpose of the study. In all participants, the following guidelines were observed: All patients
received the current standard of care with regard to pain
management, i.e. pain control according to the prior stated
protocol. If for any reason their pain was not controlled
according to the protocol, they were given opioid analgesia
and excluded from the study with an ‘intention to treat’
analysis being performed. All adverse events were reported
and recorded. Patients who reported severe adverse events
related to the treatment or non-improvement in back pain
were excluded, with the protocol being discontinued,
reassessed and referred to the Orthopaedic clinic for further
treatment.
Informed consent was obtained from all participants by the
treating physician at the first contact. The patient was at
liberty to withdraw from the study at any time he/she
wished.

Results

A total of 108 patients were screened of which 14 patients
declined participation and 94 patients were recruited. Of the
recruited patients, 20 were excluded for the following
reasons: ten patients had already been started on alternative
analgesic agents that differed from our analgesic protocol
and had used muscle relaxants; five had chronic back pain;
and five patients had started other forms of physiotherapy.

Patient demographics

Seventy-four patients met the eligibility criteria and were
randomised to receive analgesia with ultrasound (ultrasound group n=36), or analgesics alone (no-ultrasound
group n=38). There were 39 (52.7%) male patients and 35
(47.3%) female patients. The participants had a mean age of
44 years in the ultrasound group and 38 years in the noultrasound group (Table I).

Primary outcome

Change in ODI score
The median ODI score was higher on the first visit in the
ultrasound group but the rate and trend of ODI score change
at any point over the four visits was not different from the
final visit ODI score (Figure 2 and Table II). The score was 3
in the ultrasound group and 1 in the no-ultrasound group
(P=0.23).
There was no difference in the mean change of the ODI
score between the first and fourth, first and third and first
and second visits. That is, none of the groups were
improving faster on follow-up with regard to the change
in ODI score over subsequent visits (Table III).
Table I: Patient general characteristics
No. of patients

Mean age (years)

Ultrasound
group

Analgesics alone

44

38

36

38
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Ultrasound Median
No Ultrasound
Median

12
ODI Scores

10

8
6
4
2
0

Visit 1

Visit 2

Visit 3

Visit 4

Figure 2. Change in ODI scores medians over the four visits
It is also important to note that the MCID (Minimal
Clinically Important Difference) of 10 percentage points at
four weeks after initiation of treatment was achieved in
the ultrasound group but not in the analgesia-only group.
This difference was however not statistically significant:
10.35% vs 8.44%; P=0.36 (Table III).

Change in Visual Analog Score (VAS)
Both groups had similar pain scores in terms of the VAS at
the initial and final visits. There was no difference between
the groups at the first and fourth visit; P=0.48 and P=0.8
respectively (Table IV). Also, no difference was detected in
the mean change of the VAS over the first and fourth visits
between the two groups (P=0.73).
Two of the 74 patients (one from each group) had
persistent pain at the end of four weeks and went on to
have a magnetic resonance imaging (MRI) assessment of
the lumbo-sacral spine and orthopaedic referral. One
patient had inter-vertebral disc extrusion of L4/5 that
necessitated lumbar discectomy. The other had mild disc
dehydration and disc bulge at L3/4 and L4/5 and is
currently on follow-up for the same.

Discussion

LBP is of high prevalence worldwide with significant varied
disability and economic implications.1,3 However, the
efficacy of ultrasound therapy in addition to analgesia in its
treatment is not well known. Consequently, the present
study set out to determine the effect of additional ultrasound
therapy to analgesia in the management of LBP.
At presentation, patients who were randomised to
receive ultrasound had a higher ODI score but went on to
improve in a similar manner as the no-ultrasound group
by the fourth visit. Two of the 74 patients (one from each
group) had persistent pain at the end of four weeks and
went on to have an MRI assessment of the lumbo-sacral
spine and orthopaedic referral. None of the patients had
plain radiographs performed. This was in keeping with
recommendations from other published literature as this
practice has not been shown to add any value in the
diagnosis or management of patients with acute LBP.25,26

Table II: ODI score for both groups over the
follow-up period

ODI – Visit 1
ODI – Visit 2
ODI – Visit 3
ODI – Visit 4

Ultrasound
median
(min, max)

No ultrasound
median
(min, max)

*P-value

7 (0, 39)

7 (0, 32)

0.87

13 (3, 40)
3 (0, 36)
3 (0, 18)

8.5 (3, 32)

0.03

4.5 (0, 19)

0.97

1 (0, 26)

0.23

Table III: Difference in mean ODI change at different intervals
between first and fourth, first and third, and first and second
visits
Difference in
ODI (1–4)
Difference in
ODI (1–3)
Difference in
ODI (1–2)

Ultrasound
mean (SD)

No ultrasound
mean (SD)

8.51 (10.6)

5.55 (7.9)

10.35 (9.8)

5.97 (9.61)

Difference
(95%CI)

*P-value

2.96
(−1.3 to 7.2)

0.17

8.44 (8.1)

1.90
(−2.3 to 6.1)

−2.76 (6.45)

−3.2
(−7.0 to 0.6)

Table IV: Comparison of the median VAS score of the
two groups on the first (VAS 1) and fourth visit (VAS 4)

VAS 1
VAS 4

Ultrasound
median
(min, max)

No ultrasound
median
(min, max)

*P-value

0 (0,5)

0 (0, 8)

0.88

5 (0, 9)

4.5 (0, 8)

0.48

0.36

0.096
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Most of the patients improved by the fourth week of
treatment in both arms, as expected in the natural course
of acute LBP.3,27
For analysis, the individual median ODI score was used as
the measure of central tendency as opposed to the means
because the data was distributed in a non-parametric
fashion, whereas the changes in the scores over time were
normally distributed; therefore the difference in the mean
change of the ODI score was analysed for significance. No
statistically significant difference was observed to provide
benefit with the addition of ultrasound in terms of ODI or
VAS score change. One must take note that the MICD at 90%
confidence is 10 percentage points. That means at least a
10% change is required to be clinically meaningful and a
change of less than this may be attributable to an error in the
measurement.23 In our study the MICD for the ODI at four
weeks after initiation of treatment was achieved in the ultrasound group but not in the analgesia only group. This
difference, however, was not statistically significant. This
creates grounds for further investigating the clinical effectiveness of analgesia alone in the treatment of LBP when
evaluated with the ODI.
Acute LBP can result from a variety of sites also known
as ‘pain generators’ such as the facet joint, fascia, sacroiliac joint and inter-vertebral disc.28,29 The episodes of acute
pain are usually self-limiting but cause significant absenteeism from work, affect productivity and loss of man
hours.30 The rationale for additional therapeutic modalities
for back pain should be guided by evidence of
improvement in this disability. The most commonly used
dosage of ultrasound was employed in this study.20
Ultrasound waves used at this frequency achieve tissue
penetration transdermally and are postulated to confer
analgesic effect by improving the elasticity of collagencontaining tissues.21 Apart from the ‘thermal theory’ of the
mechanism of action of ultrasound,20,21 it is also thought
that ultrasound promotes healing by increasing blood
supply, hence increasing oxygen delivery, nutrients and
white blood cells at the site of application.31,32 Almost
immediately after injury to tissues, mast cells release
histamine into the bloodstream, causing localised
arteriolar vasodilatation and a consequential increase in
blood flow.33,34
Dyson and Hasson and colleagues suggest that, if
damaged tissues are exposed to ultrasound during the
inflammatory phase of the healing process, blood flow
may further increase. Whether this is attributable to a rise
in temperature or to the release of histamine via nonthermal mechanisms remains unclear.35,36
We can therefore conclude that the use of additional
ultrasound treatment resulted in a clinical difference in the
disability index but did not statistically reduce pain or
disability as compared to analgesia alone. Most of our
patients had back pain that was adequately managed with
analgesic therapy alone although this was not clinically
detectable as per the ODI. We therefore recommend the
use of paracetamol alone as first line therapy and adding
an NSAID for those whose pain persists, with appropriate
follow-up for gastritis when indicated. Since the use of
additional physiotherapy in the form of single modalities
or multimodal therapy is quite common, a study to
address the effects of other therapies with a standard
analgesic protocol and/or ultrasound therapy is indicated.

We can conclude that the use of additional ultrasound treatment
resulted in a clinical difference in the disability index but did not
statistically reduce pain or disability as compared to analgesia alone
Also, as the evidence for use of combination analgesics
with muscle relaxants is weak and there are no clear
guidelines for their use, future research is needed to investigate their usefulness in reducing pain and disability in
this patient population.

Limitations

The present study had a couple of limitations: First,
absence from work or loss of man hours were not recorded
because of the concern for validity due to recall basis as
this data could only be collected after the fourth visit on
completion of therapy. Secondly, due to limited funds
available our desire to have a sham therapy arm, i.e.
allocation of patients to receive analgesics with the ultrasound probe being applied on the back but no delivery of
the waves could not be executed.
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