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Abstract

The aim of this study was to investigate the effects over 24 h, on range of motion and pain, of a single intervention of Mulligan’s
bent leg raise (BLR) technique in subjects with limited straight leg raise (SLR) and low back pain (LBP). Mulligan techniques are
frequently used in practice but their effectiveness has not been adequately researched. Ninety-four subjects were contacted by
telephone and 46 volunteered for assessment. Of these, 24 fulfilled inclusion criteria of unilateral SLR limitation and LBP. All
subjects were naive to physiotherapy, blinded, and randomly allocated to either a BLR (n = 12) or placebo group (n = 12). Range of
SLR was measured by an assessor blind to group allocation, prior to, immediately following, and 24 h after the intervention.
Similarly pain was assessed prior to, and 24 h after the intervention. After adjusting for differences in baseline values of SLR range,
there was no difference between the two groups immediately after the intervention. However, 24 h later, there was a significant
increase in the range by 7° in the BLR group, which may be clinically important. In addition there was a one-point reduction in pain,
but no difference between groups. This preliminary study provides limited support for the use of the BLR technique; however,
further research is required.
© 2005 Elsevier Ltd. All rights reserved.
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1. Introduction impairment. Impairment is defined as abnormalities of

structure or function, as indicated by signs or symptoms

Mulligan (1999) manual therapy treatment techniques
are frequently used in clinical practice. Konstantinou et
al. (2002), reported that in Britain, according to a postal
survey, 41% of physiotherapists treated low back pain
(LBP) using Mulligan techniques. In spite of its
popularity, the efficacy of the Mulligan Concept has
not been adequately established by clinical trials.

The Mulligan bent leg raise (BLR) technique has been
described as a means of improving range of straight leg
raise (SLR) in subjects with LBP and/or referred thigh
pain (Mulligan, 1999). The intention of this technique is
to restore normal mobility and reduce LBP and physical
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(American Physical Therapy Association, 2001). Several
authors have stated that in general terms the link
between pain and impairment is weak (Strong, 2002;
Waddell, 1998). In contrast, the SLR test is one
impairment which has been linked to LBP (Deville
et al., 2000; Deyo et al., 1992; Grieve, 1970; Meszaros
et al., 2000). However, according to others, this test has
poor correlation with respect to disability (Hazard et al.,
1994; Nattrass et al., 1999).

It has been suggested that improving SLR mobility
reduces the degree of impairment in LBP (Blunt et al.,
1997; Hall et al., 2001; Hanten and Chandler, 1994).
Unfortunately, there is no research evidence to support
these conjectures. In addition, it has become increas-
ingly recognized, that although mobilization has a place
to play in the management of LBP (Bronfort et al.,
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2004), there is disagreement as to how it should be used
(Koes et al., 2001). Hence physiotherapists use a range
of different approaches to manage LBP (Gracey et al.,
2002).

Physiotherapists routinely reassess patients immedi-
ately post-treatment. This information guides treatment
selection and predicts possible longer-term outcomes
(Hahne et al., 2004). The SLR test is a useful measure, in
this regard, because immediate effects of treatment can
be determined. In contrast, other forms of assessment,
such as functional disability questionnaires, are difficult
to be used in this context.

The SLR test has biomechanical effects on pelvis
movement, on lumbosacral neural structures (Breig and
Troup, 1979; Butler, 1991) and hamstring muscles
(Burns and Mierau, 1997). Hence, it is important when
investigating SLR to evaluate the component move-
ments that include hip flexion and posterior pelvic
rotation (Hall et al., 2001).

The aim of this study was to investigate the immediate
effect of a single intervention of the Mulligan BLR
technique on pain and range of movement in subjects
with LBP.

2. Methods

This small-scale prospective, explanatory, double-
blind, randomized placebo-controlled trial compared
the immediate effects of the BLR technique to a
placebo. Curtin University Human Research Ethics
Committee gave ethical approval for the study. All data
collection was carried out at this facility.

Hypotheses were that the BLR technique would
improve range of SLR and reduce pain, greater than a
placebo and that any change in range would be
maintained 24 h later.

2.1. Subjects

Ninety-four participants volunteered for the study,
following local community advertising. In effect this
group were self-selected. Fig. 1 demonstrates the flow
chart for subject entry and subsequent passage through
the study. All subjects were contacted by telephone and
those with LBP and/or thigh pain (Mulligan, 1999) were
invited to be physically assessed for inclusion in the
study.

Subsequently participants were included if they had a
unilateral limitation of SLR more than 15°. Exclusion
criteria were the presence of clinical features of lower
quarter neurological compromise (Hall and Elvey,
2004). Twenty-four subjects were identified as fitting
the entry criteria and provided informed consent.

Assessed for eligibility
Via telephone (N=94)

Excluded - Not meeting
inclusion criteria or
unsuitable (n=48)

Physical assessment (n=46)

Excluded - Not meeting
inclusion criteria or
unsuitable (n=22)

Randomized
(N=24)

Allocation
Placebo (N=12)
8 female, 4 male

Allocation
Intervention (N=12)
7 female, 5 male

Post-test Post-test
(N=12) (N=12)

Fig. 1. Flow diagram demonstrating progress of participants through
the study.

2.2. Variables

Independent variables were treatment (BLR, placebo)
and time (pre, post, follow-up). Dependent variables
were range of SLR, pelvic rotation and hip flexion at the
onset of pain as well as average pain intensity over 24 h.

Range of SLR and pelvic rotation were measured
by two bubble inclinometers (Chattanooga Group
Baseline, Hixson, TN 37343, USA), with an accuracy
of 1°. Range of hip flexion was calculated by sub-
tracting pelvic rotation from SLR. Pain was measured
using a 10cm visual analogue scale (VAS) (Scott and
Huskisson, 1979).

2.3. Procedures and randomization

Subjects were randomly assigned to either BLR or
placebo group, by lottery ticket picked at random from
a concealed container.

Two examiners, blinded to group allocation, per-
formed all measurements. The participants were asked
to lie with one leg on each side of a vertical board. A
modified ankle foot orthosis (AFO) was used to
maintain the ankle in neutral plantargrade, while a rigid
knee extension brace was used to maintain the knee in
full extension (Fig. 2).

Range of SLR and pelvic-rotation were recorded,
before, immediately after and 24h following the
treatment. The subject was asked to indicate their
average level of pain 24h prior to and 24h following
the intervention.
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Fig. 2. Measuremant apparatus.

Fig. 3. Mulligan BLR technique.

After measuring ROM, the two investigators left the
room and a third investigator carried out the randomi-
zation process. This investigator, trained in the use of
Mulligan techniques by an accredited Mulligan Concept
teacher, carried out the assigned intervention before the
first two investigators returned for subsequent re-
measurement.

The BLR technique (Mulligan, 1999) consisted of
three repetitions of pain-free, 5s, isometric contraction
of the hamstrings, performed in five progressively
greater positions of hip flexion (Fig. 3). The placebo
consisted of soft tissue manipulation of the foot, with
the knee flexed to 20°.

At the completion of the investigation subjects were
asked if they thought they were in the BLR or placebo
group, in order to assess the efficacy of the blinding. Six
of 12 participants in the placebo group and seven of 12
in the BLR group believed to have had received the
“real” treatment. Therefore, we concluded that the
blinding of the participants was successful.

2.4. Statistical analysis

All statistical testing was carried out using the
Statistical Package for Social Science version 11.0
software. Differences were considered statistically sig-
nificant at p <0.05. An analysis of variance was used to
determine the effect of treatment on pain and range of
SLR immediately after the intervention and after 24 h
follow-up, after adjusting for unbalanced baseline
values. To ensure that the assumptions of the analysis
of variance were satisfied, the residuals from each
analysis were assessed for normality using the Kolmo-
gorov—Smirnov and the Shapiro—Wilk tests. In addition,
homogeneity of variances’ were tested using Levene’s
test.

An intra-tester reliability assessment was performed
on the first 10 participants. Measurement of SLR and
pelvic rotation were recorded, all equipment removed,
re-applied, and further measures taken. Intraclass
Correlation Coefficients (ICC) for SLR was 0.99 (sb
1.2, SEM .12, 95% confidence interval 0.96-0.99) and
for pelvic rotation was 0.98 (sp 8.9, SEM 1.3, 95%
confidence interval 0.92-0.99).

3. Results

The BLR group contained 12 subjects (mean age
41416 years, VAS score 3/10+2) and the placebo
group 12 subjects (mean age 48 + 13 years, VAS score 3/
10+2). Although the mean ages were statistically
different, the small difference was not deemed clinically
relevant.

The descriptive statistics for raw measurements
of SLR, pelvic rotation and hip flexion are shown in
Table 1.

Table 1 shows that there was a large difference,
between the groups, at baseline assessment, for mean
range of SLR and subsequently hip flexion and pelvic
rotation. When accounting for this baseline difference,
the results indicate, that the BLR technique did not have
a significant effect on range of SLR (p =0.24),
immediately after treatment. The adjusted means are
shown in Table 2. The difference between these adjusted
means was only 3°. A power calculation was carried out
to determine the sample size required to detect a
significant difference between the two groups at this
point (o = .05, power = 0.8). A minimum of 20 subjects
in each group is recommended.

In contrast, again after adjustment, the results 24 h
after intervention indicate that the BLR technique had a
significant effect on range of SLR (f value = 5.87;
p = 0.025). The adjusted means are shown in Table 2.
The adjusted mean difference between the two groups,
at this point, was 7°, the standard error of mean was 3°
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Table 1

Descriptive statistics for unadjusted range of SLR, pelvic rotation and hip flexion

Group SLR° (SEM) Hip flexion® (SEM) Pelvic rotation® (SEM)

Pre Post 24h Pre Post 24h Pre Post 24h
BLR 34(5) 45(3) 47(3) 26(2) 33(2) 35(2) 9(4) 12(2) 12(3)
Placebo 49(4) 54(4) 54(4) 38(1) 42(2) 41(2) 11(3) 12(4) 12(3)

Key: SEM—standard error mean.

Table 2
Adjusted means for SLR immediately following the intervention

Group Mean SLR® (SEM, 95% confidence interval)

Immediately after intervention 24 h after intervention

BLR 51 (1.8, 48-55)
Placebo 48 (1.8, 44-52)

54 (1.9, 50-58)
47 (1.9, 43-51)

Key: SEM—standard error mean.

and the 95% confidence interval for the difference was
1-13°.

The residuals from both the above analysis were
normally distributed and the assumption of homogene-
ity of variance was satisfied.

3.1. Pain outcome

In both groups the VAS pain scores significantly
reduced by % following the intervention (f value = 7.71,
p<.01). However, the BLR technique was no more
effective than the placebo (f value = 0.205, p<0.65).

3.2. Pelvic rotation and hip flexion

We wanted to know the proportion of hip flexion and
pelvis rotation influencing the SLR range in the BLR
group. From the unadjusted data, we calculated the
improvement of SLR is 70% due to hip flexion and 30%
due to pelvic rotation.

4. Discussion

Baseline values for range of SLR were different
between the two groups. Presumably due to the small
sample size and randomization. After adjusting for these
differences, this study demonstrated a significant differ-
ence of 7° in range of SLR, 24h following the
intervention, between the BLR and placebo group.
However, the difference was only 3° immediately after
the intervention. Dixon and Keating (2000) suggest that
improvement in range of SLR must be greater than 6° to

state that a real change in SLR range has occurred.
Consequently, the change in range produced by the
BLR group is of clinical relevance only 24 h after the
intervention. Some caution is advised when interpreting
these results, as the sample size was small and self-
selected so the external validity is questionable.

A number of studies have investigated techniques
to improve range of SLR in asymptomatic samples
(Clark et al., 1999; Hall et al., 2001; Sullivan et al., 1992;
Worrell et al., 1994). The improvement in range
determined in these studies ranged from 8° to 13°. Only
two other studies, known to us, have investigated the
effect of treatment interventions on SLR range in
subjects with LBP (Beyerlein et al., 2002; Meszaros
et al., 2000). Improvement in SLR range was 11°
(Beyerlein et al., 2002) and 8° (Meszaros et al., 2000).
However, these studies did not incorporate a placebo or
control group.

It is uncertain why, in our study, improvement in
range of SLR was effective 24 h after but not immedi-
ately after the intervention (after accounting for
differences in baseline measures). No previous studies
have investigated the BLR technique, but other Mulli-
gan techniques designed to improve range of SLR
show immediate improvements after the intervention
(Beyerlein et al., 2002; Hall et al., 2001). Again, one
explanation may be the small sample size and unequal
range of SLR prior to the intervention.

This study found that a placebo technique increased
range of SLR. This gain is unlikely to be due to repeated
application of SLR as previous studies have shown a
limited conditioning effect of only 1° per trial with
repeated measures of SLR (Taylor et al., 1990). As the
placebo was not aimed at structures that could have a
mechanical effect on SLR range, we assume that this
improvement was a true placebo effect. The placebo
response is known to be associated with conditioning
and expectancy, involving activation of the limbic
system and triggering analgesic centres (Wall, 1994). It
is inevitable, like all manual therapy, that the BLR
technique will also have a placebo response. However,
24 h after the intervention, there was a difference of 7°
SLR, between the two groups. This indicates that the
true effect of the BLR technique was 7°, which is of
clinically significant importance.
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Both the BLR and the placebo significantly reduced
pain after the intervention, but there was no difference
between groups, and the improvement was only one on
the VAS. Farrar, 2000 state that a pain reduction of
50% is considered to be a clinically significant outcome
of a treatment programme, a reduction not achieved in
the present study as only a single episode of treatment
was given. In addition both groups had very low
baseline pain levels, with an average of 13—0 on the VAS.
Clinically significant pain reduction is not to be expected
when pain is at a relatively low level to begin with
(Rowbotham, 2001). The small sample size probably
also contributes to this result. A larger sample size,
undergoing a complete treatment programme, would be
required to determine any benefit the BLR technique
might have on pain.

Improvement of SLR range, by the BLR technique,
might be due to mobilization of the painful, sensitized,
nerve tissues, similar to the “slider” effects described by
Butler (1991) and Elvey and Hall (1997). However, it is
unlikely that this is the main treatment benefit; in a
comparable LBP sample with SLR limitation, only one-
third of the subjects had signs of sensitized neural tissue
(Beyerlein et al., 2002).

Another beneficial effect of the BLR technique might
be a change in stretch tolerance of the hamstrings.
Goeken and Hof (1994) demonstrated that the increased
range of SLR, following stretching, is mediated via an
increase in hip flexion and hamstring length, and not
related to increased hamstring viscoelastic properties.
This is consistent with the findings from the present
study, where 70% of the improvement in range was due
to a change in hip flexion. In addition, Harvey et al.
(2003) found no increase in hamstring extensibility after
4 weeks of hamstring muscle stretching in patients with
spinal cord injuries. It seems reasonable to extrapolate
that increase in hamstring extensibility is closely
connected to central neurophysiological processing,
which is severely impaired in patients with spinal cord
injuries. Thus it might be assumed that the BLR
technique triggers neurophysiological responses influen-
cing the muscle stretch tolerance. This is supported by
the fact that in the present study there was a trend
towards increased posterior pelvic rotation. An increase
in hamstring extensibility might reduce stress on painful
lumbar tissues and hence allow an increase in posterior
pelvic rotation resulting in greater lumbar flexion.

There are several limitations of this study including
the small sample size, which may be the reason for the
difference in mean range SLR prior to the intervention.
In addition, the randomization process was not con-
cealed from the therapist applying the intervention.

Overall, these results indicate that the BLR technique
provides limited benefit in the treatment of patients with
LBP where there is limitation of SLR. We investigated
the effect of only one single treatment session; the effect

size may be greater if the BLR technique is integrated
in a whole treatment regimen, including exercise to
maintain the treatment effect, as is current clinical
practice.

5. Conclusion

This study provided preliminary evidence that a single
intervention of Mulligan’s BLR technique, resulted in
improvement in range of SLR 24h later but not
immediately after the intervention. Pain also improved,
but this technique was no better than a placebo. A larger
study is required to verify these findings.
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