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Abstract

Background: The length of the hamstring muscle is measured indirectly. This evaluation can be done by doing the passive straight
leg raising (SLR) test or performing an active knee extension (AKE) test. It is important to know how much these two tests are corre-
lated to each other. If they are highly correlated, a high SLR degree may conclude a high amount of AKE.
Objectives: The aim of this study was to determine the correlation between these two tests among patients with LBP having tight-
ness in their hamstring muscle.
Methods: The sample size was calculated to be 50 patients. Participants with chronic low back pain (LBP) and short hamstring were
selected. The hamstring muscles length of the participants were assessed using two clinical tests, 1- AKE test, and 2- SLR test.
Results: The mean ± SD of the hamstring length of the patients using the SLR method was 72.52 ± 10.32 degrees. Also, the mean ±
SD of hamstring muscle length was 157.28± 7.70 degrees using the AKE test. There was a positive and significant correlation between
Hamstring length score using SLR and Hamstring length in patients with AKE test (P < 0.05, r = 0.30).
Conclusions: The results of this study showed that there is a correlation between the results of two types of testing hamstring
muscle length including SRL and AKE tests among patients with LBP having tightness in their hamstring muscle.
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1. Background

Low back pain (LBP) is one of the most common phys-
ical problems among people. Most cases of LBP are non-
specific that there is no specific cause for the pain (1, 2).
More than 80% of people develop at least once in their life-
time with LBP (3). Several studies have suggested various
risk factors for LBP such as obesity, cigarette smoking, long-
term sedation (4, 5).

Tightness of hamstring muscle is also a risk factor for
LBP. Because hamstring tightness is commonly reported in
these patients, it is assumed that a short hamstring can dis-
rupt hip and lumbar biomechanics and ultimately lead to
back pain (6, 7).

The length of the hamstring muscle is measured indi-
rectly. This evaluation can be done by doing the passive
straight leg raising (SLR) test or performing an active knee
extension (AKE) test. To measure the length of the ham-
strings, Gajdosik et al. preferred the AKE test method com-
pared with the SLR. It is because this test has a very high
reliability. It is safe and the person dictates his/her end of
rang (8).

To assess the AKE test, standard (universal) goniome-

ter is used (9), which is inexpensive and available, and to
evaluate the hip angle in the SLR test, an inclinometer is
used. The AKE test was designed to eliminate the limita-
tions on the SLR testing requirements. Limitations include
cases such as whether the constraint at the end of the range
is muscular or neurological and the remarkable pelvic ro-
tation that occurs during performing the SLR test and the
effect that this movement may have on the validity of the
test (10). Some studies have shown the correlation between
these two tests in normal subjects (10).

2. Objectives

The aim of this study was to determine the correlation
between these two tests among patients with LBP having
tightness in their hamstring muscle.

3. Methods

3.1. Study Design and Participants

This was a cross-sectional study. This work was a
part of another parallel, double-blinded, randomized, con-
trolled clinical trial. It was undertaken in Kermanshah
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University of Medical Sciences (with the identification No.
kums.rec.1395.169 in the Research Committee of Ethics at
Kermanshah University of Medical Science).

Because the present article was part of another clini-
cal trial with variables that were related to EMG signals of
tightened hamstring muscles, the sample size was calcu-
lated based on a relevant study conducted by Meroni et al.
(7) to be 50 patients. Participants with chronic low back
pain (LBP) and short hamstring muscle referring to Ker-
manshah University of Medical Sciences Clinic by an expe-
rienced physiotherapist were selected. Inclusion criteria
were signing the informed consent form and having obvi-
ous shortness of hamstring muscle in the clinical examina-
tion and in conducting the SLR test. Exclusion criteria were
orthopedic and neurological disorders, history of lower ex-
tremity hamstring damage in the past year, diseases such
as arthritis, ligament and meniscus damage, and history of
spinal surgery.

3.2. OutcomeMeasures

The hamstring muscles length of the participants were
assessed using two clinical tests, 1- AKE test, and 2- SLR test.

3.3. Active Knee Extension Test

To perform this test, each subject was in supine posi-
tion; putting his head and neck on a small pillow (11). Then
the legs and thighs of the other lower limb were fixed to
the bed using straps. Using a pen, the knee flexion axis was
marked and from this point, two lines were being drawn,
one to the greater trochanter of the femur and another to
the external malleolus of the ankle (fibula). These lines
were used to measure knee joint angles. The goniometer
axis was placed on the knee axis and its one arm was placed
along the line drawn on the thigh and the other one was
placed along the line drawn on the leg. Using a horizon-
tal crossbar placed on two wooden legs which were on the
sides of the thigh, the vertical position of the thigh and 90°
of flexion in hip joint were maintained. Keeping the an-
kle in a neutral position, the subjects were wanted to ex-
tend the knee joint actively and slowly within 3 seconds as
far as he could (12). Then when the active knee extension
movement was completed and the participant was trying
to keep this situation for a while, the angle showed by the
goniometer was the extension angle of the knee joint (Fig-
ure 1) (11).

3.4. Straight Leg Raising Test

Subjects were placed in a supine position with the hip
joint in 0° of flexion. The thigh was fixed to the table by
a Velcro strap. An inclinometer (INSIZE.CO.LTD) was at-
tached over the distal tibia and the subject’s leg was raised
passively, causing the hip more flexed. During elevating
the leg, the knee was kept straight. The pelvis was secured
using another Velcro strap. We noted whether the end-feel

Figure 1. Active straight leg raise test and hip flexion angle

was abrupt or gradual; if gradual, the force continued gen-
tly as long as the pain was slight so as not to miss a painful
arc, beyond which motion can continue without pain. At
the point of the most hip flexion, the maximum angle (de-
gree) showed from the inclinometer was written as SLR
score (Figure 2).

Figure 2. Passive straight leg raise score measurement

3.5. Data Analysis

Data were analyzed using SPSS software (version 21).
Descriptive statistics including frequency (percentage)
and mean (standard deviation) were used to describe the
variables studied. Pearson correlation test was used to de-
termine the association between two tests for assessing
length of hamstring muscle in LBP patients. P value less
than 0.05 was considered significant.

4. Results

The mean age of the patients was 37.73 years and
ranged from 19 to 59 years old. Sixty-eight percent of the pa-
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tients were male and 32% were female. Other patient char-
acteristics are shown in Table 1.

Table 1. Baseline Characteristics of the LBP Patients (n = 50)

Variables Mean ± SD/No. (%) Min Max

Age, y 37.73 ± 11.11 19 59

Height, cm 172.42 ± 10.94 151 191

Weight, kg 80.39 ± 14.39 56 102

BMI, kg/m2 26.87 ± 3.50 18 33.69

Sex

Female 16 (32.0)

Male 34 (68.0)

Abbreviations: BMI, body mass index; LBP, low back pain.

The mean± SD of the hamstring length of the patients
using the SLR method was 72.52 ± 10.32 degrees. Also, the
mean ± SD of hamstring muscle length was 157.28 ± 7.70
degrees using the AKE test.

There was a positive and significant correlation be-
tween Hamstring length score using SLR and Hamstring
length in patients with AKE test (P <0.05, r = 0.30).The scat-
ter plot of these data is presented in Figure 3.

Straight Leg Raising (SLR) Test 
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Figure 3. Correlation coefficients of straight leg raising (SLR) test with active knee
extension (AKE) in the whole LBP patients

5. Discussion

The results of this study showed that there is a correla-
tion between the results of two types of testing hamstring
muscle length including SRL and AKE tests among patients
with LBP having tightness in their hamstring muscle.

The AKE and the SLR are two of the most commonly
used tests, which assess flexibility of hamstring muscle (8).

Some authors prefer the SLR for its passive nature believing
that it has an advantage to the AKE test (13). However, oth-
ers believe that the specific body positioning during AKE
testing not only prevents pelvic rotation but also removes
the confusion that neurological involvement may occur
during doing the SLR test (14). To assess hamstring muscle
flexibility, the AKE test is now considered as the gold stan-
dard (15).

Gajdosik et al. in their study found a significant nega-
tive correlations between the SLR and the knee extension
(active and passive) tests (8). It is similar to our study in
having correlation and is different from ours as the corre-
lation in our study is positive and unlike our study, the sub-
jects were healthy individuals. He thinks that the AKE is
an active test and represents the hamstring length that is
different from the passive tests such as SLR. Cameron and
Bohannon in another study (10) found a significant rela-
tionship between AKE and active SLR. The similarity of this
work to ours is positive correlation and the difference is
that the SLR was active test type, whereas our test was per-
formed passively and also unlike our study, the subjects
were healthy individuals. The authors presented some ex-
planations for why the magnitude of the correlation be-
tween the two tests was not so high. One reason was the
inconsistency in the angle of hip flexion while performing
the AKE test. Although the amount of hip flexion was mea-
sured before doing the AKE test, checking this joint later
revealed that this angle was mostly off by up to 5°. A sec-
ond reason was that the subjects were usually unable to
keep the knee fully extended during doing the active SLR.
In spite of the asking the subjects to keep their knees ex-
tended, some degrees of knee flexion was still found in
most subjects.

A significant correlation between AKE and SLR results
was found in another study of Neto et al. The subjects in
this study were healthy people with flexibility deficits and
the SLR was active type test. These authors presented this
explanation for the variability between the tests that the
AKE is an active test and the subjects do the movement to-
ward the end of range, whereas SLR is a passive test and
the movement is ended by the assessor (16). They also state
that asymmetries in a subject’s pelvic position while doing
the AKE test justifies the significant differences in the final
popliteal-angle outcome. They believe that the pelvic posi-
tion’s influence on SLR test is even greater in subjects with
flexibility deficits because hamstrings with low extensibil-
ity may cause a posterior pelvic tilt that may increase the
variability between the AKE and SLR results (16).

To our knowledge, no study has investigated the cor-
relation between AKE and SLR tests among patients with
LBP having tightness in their hamstring muscle. Regard-
ing previous studies that show a good correlation between
these two tests among healthy individuals, it seems that
for those people with LBP and tightened hamstring, also
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the correlation is good. SLR is easy to do and is widely used
by clinicians. AKE needs putting patients in a special posi-
tion and so is more difficult to perform, but is more valid.
So both test are useful and practical and the conditions de-
fine which one is preferred.

5.1. Conclusions
In people with tightened hamstring, especially LBP pa-

tients, both SLR and AKE can be used to assess the length
of muscle. Regarding the situation of patient, one of these
tests should be selected.
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