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Abstract
Aim: Patellafemoral angle (Q angle) and Hamstring length are important measurements to evaluate balance. This study aims to 
examine the effects of Q angle and Hamstring length on balance performance in patients with lumbar intervertebral disc herniation 
(LDH).
Material and Methods: LDH (n=32) and control group (CG)(n=30) were included in the study. Q angles and hamstring muscle lengths 
of the participants were measured. Balance was evaluated with Y balance test.
Results: As a result of our study, no difference was found between LDH patients and CG groups in terms of hamstring muscle length; 
Q angle decreased in LDH patients and there was a negative high correlation between Q angle and R -Anterior, R-Posteromedial, 
R-Posterolateral values on the right and between Q angle and L-Anterior, L-Posteriolmedial, L-Posterolateral values on the left. 
Conclusion: It was found that Q angle measurements decreased in LDH patients, causing genu varum and leading to impairment in 
balance, especially in the left anterior, anteromedial and anterolateral.
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INTRODUCTION
Low back pain and radicular leg pain are common problems 
in physical medicine and rehabilitation. LDH is one of the 
most common causes of this type of pain (1, 2). When pain 
and shoulder instability develop, this process is evaluated 
pathologically and requires medical and/or surgical 
treatment. This degenerative process includes a wide 
variety of morphological changes, including large tears in 
anulus fibrosus. From these tears in the anulus fibrosus, 
especially from the radial tears, the nucleus pulposus 
herniates and LDH develops in patients (3,4). Patients 

with LDH experience sciatica symptoms affecting the 
lower extremities due to (primarily) nerve compression. 
These symptoms cause a decrease in knee strength (5).

 Q angle has an important place in clinical evaluations 
and it is also frequently used to determine the condition of 
the lower extremity in cadavers (6). If the Q angle exceeds 
the limit of 15-20 degrees, it will cause injury to the knee 
extensor muscles and also increase the tendency of the 
patella to slide laterally. As a result, severe patella femoral 
pain will occur. Deterioration in the biomechanics of 
the knee joint and lower extremity also causes balance 
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disorders. In the literature review, it has been reported 
that the Q-angle is affected by the decrease in the speed 
of the quadriceps muscle with physical performance (7). 
Postural control and balance is the body’s ability to keep 
its centre of gravity on the base of support, an essential 
requirement for independent mobility in daily life (8).

 Clinical results have shown that shortening of the 
hamstring muscle is associated with specific conditions 
of the lumbar spine and general dysfunction of the lumbar 
region (9). Although the balance of the shortening of the 
hamstring muscles towards the back of the individual has 
not been fully clarified, knowing the effects of the short 
hamstrings on pelvic flexion and lumbar function during 
forward bending may guide the understanding of the 
problems in the cases. The idea that short hamstrings 
reduce pelvic flexion range of motion (ROM) when bending 
forward with the knees straight is supported by the results 
of studies measuring the contribution of posterior pelvic 
tilt to straight leg lift angle (SLL) (10). The aim of this 
study is to examine the effects of Q angle and Hamstring 
length on balance performance in LDH patients.

MATERIAL AND METHOD
In the power analysis conducted to determine the sample 
of the study, when the analysis was made according to 
Type I error (α) 0.05, power (1-β) 0.80 effect size 1.3, 
it was found that at least 50 participants, 25 healthy 
individuals and 25 LDH patients, should participate in 
the study  (11). Individuals aged between 40 and 64 with 
and without a diagnosis of LDH who had not undergone 
surgery from the low back area and who did not have 
implants were included in the study, while patients who 
had undergone surgery from the low back area, those who 
had neurological disorders and those who had implants 
in the low back area were excluded from the study. As a 
result, a total of 62 individuals, patients with LDH (n=32) 
and healthy volunteers (n=30), participated in the study. 
Dominant extremities of all LDH patients and the control 
group were the right side. 

Ethical Considerations

The study was conducted with the 2023/ 241 numbered of 
Non- interventional Clinical disquisition Ethics Committee. 
Written informed concurrence was attained from each 
party. The study was conducted in agreement with the 
declaration of Helsinki.

Data Collection Process

Demographic data and measurement results of each 
participant informed about the study were recorded. 
Hamstring muscle length of the participants was 
measured with Sit-Reach Test and balance was measured 
with Y Balance Test. 

Assessment of Q Angle

The Q angle is measured by drawing a line (with a tape 
measure) from the spina iliaca anterior superior (SIAS) to 
the center of the patella. A new measurement is then made 

from the middle of the patella to the tuberositas tibia. To 
find the angle Q, measure the angle between these two 
measurements and then subtract 180 degrees.

The normal Q angle is 14 degrees in men and 17 degrees 
in women. An increase in the Q angle may indicate a higher 
risk of knee and knee problems (13).

Hamstring Length (Sit and reach test)

Baseline® (Cooper Institute/ YMCA, AAHPERD, New York, 
USA) device was used to measure hamstring length. 
Participants were asked to get into a long sitting position. 
They were then asked to place the soles of their feet on the 
test device and lie down three times to warm up. Then, the 
arm lengths of the subjects on the device were determined 
and they were asked to reach forward as much as possible 
by pressing the measuring device without raising their 
knees. This process was done three times and the average 
was recorded (14).

Y Balance Test (YBT)

Dynamic balance capability was determined by using Y 
Balance Test. Before the measures, the participants were 
given instructions about how the test would be performed 
and they watched videos. Regarding the knowledge effect, 
6 operations were made before the sanctioned measures 
(15). After completing the test trials, a 2- minute break 
was given, followed by 3 test trials in each direction. All 
actors performed the Y Balance Test with the side they 
preferred in strength test. In this test, while actors stand 
in balance on one bottom, they are asked to reach as 
important as possible in three different directions with 
the other bottom at the same time anterior, posterolateral 
and posteromedial. For this reason, this test measures 
the strength, stability and balance of athletes in different 
directions. YBT emulsion score is calculated by adding 3 
directions of reach and homogenizing the results to lower 
extremity, while asymmetry is the difference between right 
and left extremity reach (16).

Statistical Analysis

SPSS 25 was used in the study for statistical analyses. 
Normality analysis of the data was performed according 
to Kolmogrov Simirnov method and the data were found 
to be normally distributed. Levene test was used for 
homogeneity of variances. Independent Samples T Test 
was conducted to compare dynamic balance, hamstring 
length and Q angles of LDH group and CG. Pearson 
Correlation Coefficient was used to determine the 
relationship of Q angle and hamstring length with balance 
performance. Level of significance was determined as 
0.05 in the study.

RESULTS
When the demographic data of the study were examined, 
while mean age was 49.12 in the LDH group, it was 51.40 
in the CG. Mean height was 160.12 in the LDH group, while 
it was 170.86 in the CG. Mean weight was 64.3 in the LDH 
group, while it was 70.33 in the CG. BMI values were 25 in 
the LDH group and 23.77 in the CG (Table 1).
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Table 1. Descriptive information of the participants

Parameters LDH 
N=32

CG 
N=30

Age (Years) 49.12±6.59 51.40±6.64

Height (cm) 160.12±6.36 170.86±9.91

Weight (kg) 64.31±10.42 70.33±18.05

BMI(kg/m2) 25.00±3.42 23.77±4.21

BMI: body mass index

Table 2 shows Q angle, Y balance test results and hamstring 
lengths of the participants. According to the results, 
significant difference was found between LDH group 
and CG in terms of hamstring length (t=6.728, p<.001), 
QA (t=-3.124, p=.003), R-Anterior (t=-4.643, p<.001), 
R-Posteromedial (t=-6.320, p<.001), R-Posterolateral 
(t=-4.989, p<.001), L-Anterior (t=-4.817, p<.001), 
L-Posteromedial (t=-4.848, p<.001), L-Posterolateral 
(t=4.532, p<.001) (Figure 1) (Table 2).

Table 2. Right and left extremity Q angle and Y balance measurement results of the participants

Parameters LDH N=32 CG N=30 t p

R-QA 9.56±0.80 10.46±1.38 -3.124 .003

R-Anterior (%) 99.59±12.36 116.14±15.59 -4.643 <.001

R-Posteromedial (%) 94.88±10.27 123.06±22.29 -6.320 <.001

R-Posterolateral 101.33±14.30 128.96±26.98 -4.989 <.001

L-QA 9.56±0.80 10.46±1.38 -3.124 .003

L-Anterior (%) 103.42±11.91 119.71±14.49 -4.817 <.001

L-Posteriolmedial (%) 95.41±9.82 119.96±26.06 -4.848 <.001

L-Posterolateral (%) 104.00±9.15 127.92±27.51 -4.532 <.001

Hamstring Length 14.31±5.01 -1.06±11.85 6.728 <.001

R-Anterior (Y balance): right anterior balance, R-Posteromedial: right posteromedial balance,  R-Posterolateral: right posterolateral 
balance; L-Anterior: left anterior balance, L-Posteromedial: left posteromedial balance, L-Posterolateral: left posterolateral balance

Figure 1. Comparison of Y balance performances of the participants

Table 3 shows the analysis of the relationship between 
participants’ Q angle and hamstring length and dynamic 
balance performance. According to the table, negative 
high correlation was found between participants’ Q angle 
and L-Anterior (r=-.564, p=.001) and L-Posterolateral 
(r=-.792, p=.000) (p<0.05). Negative high correlation 
was found between participants’ Hamstring length and 
L-Posteromedial (r=-.719, p=.000) reach distance (p<0.05) 
(Table 3).

Table 3. Relationship of Q angle and hamstring length with balance 
performance in individuals with LDH

Variables Q angle Hamstring length

R-Anterior (%) r= -.161, p=.378 r= -.186, p=.309

R-Posteromedial (%) r= -.297, p=.099 r=  .442, p=.011

R-Posterolateral r= -.161, p=.379 r= .140, p=.446

L-Anterior (%) r= -.564, p=.001* r= -.180, p=.323

L-Posteriolmedial (%) r= -.329, p=.066 r= -.719, p=.000*

L-Posterolateral (%) r= -.792, p=.000* r= -.560, p=.001

R-Anterior (Y balance): right anterior balance, R-Posteromedial:  right 
posteromedial balance, R-Posterolateral: right posterolateral balance, 
L-Anterior: left anterior balance,  L-Posteromedial:  left posteromedial 
balance,  L-Posterolateral:  left posterolateral balance
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DISCUSSION
In this study which aimed to find out the effects of Q 
angle and Hamstring length on balance performance 
in LDH patients, Q angle was found to decrease in LDH 
patients and a high negative correlation was found on 
the right in R-Anterior, R-Posteromedial, R-Posterolateral 
valıes and on the left in L-Anterior, L-Posteriolmedial, 
L-Posterolateral values. 

The Q angle is an important mechanism in the 
musculoskeletal system. Changes in the Q angle cause 
the extensor mechanism to deteriorate and can cause 
balance problems by causing hypermobility and patellar 
instability in the knee joint (17). Although Q angle is 
frequently used in determining knee pathologies (18), its 
use in LDH patients is limited. However, it is known that 
knee pathologies develop secondary to the disease in LDH 
patients (19).

In a study conducted in literature, Q angles of individuals 
who are engaged in physical activity and those of 
sedentary individuals were compared and Q angle was 
found to be narrower in individuals who were physically 
active  (20). In another study, it was reported that Q angle 
was associated with the strength applied by quadriceps 
femoris to the patella and lateral and therefore athletes 
could have lower Q angles (21). Due to such reasons, 
the effect of transmitted muscle strength will increase 
as Q angle gets smaller, in other words, as the angle 
gets narrower. In our study, it was found that anterior, 
posteromedial and posterolateral balance increased in 
the left extremity as Q angle decreased in LDH patients. 
However, this result was not found in the right extremity. 
We believe that this result was due to the fact that the left 
extremity was the supporting leg. 

Decrease in Q angle will cause the pathology called genu 
verum which causes the knee to make an angle to the 
lateral. In this case, the load on the knee will not be evenly 
distributed, causing pain in the low back and knee area 
(22). In LDH patients, the body’s centre of gravity will 
change and the knee will have more load due to increasing 
pain. In our study, we found that Q angle was lower in 
LDH patients (23). In this case, our study supports the 
literature. 

If hamstrings are shorter, pelvic tilt becomes limited and 
looser spinal tissues will stretch (24).  In addition, since 
hamstrings can change the transmission of force between 
the lower limbs and the trunk and can maintain excessive 
erector spine electromyography activity during dynamic 
activities  (25), hamstring shortness will affect low back 
and hip functions (26). These assumptions lead to the 
hypothesis that hamstring shortness may affect trunk and 
pelvic dynamics during manual material transport. 

Hamstring flexibility is considered an important 
component of physical fitness and plays an important 
role in protecting the spine (27). Shortened hamstring 
extensibility has been suggested as a predisposing factor 
for low back disorders and changes in lumbopelvic rhythm  

(28). In our study, we found that hamstring muscle was 
shorter in LDH patients when compared with CG, although 
not statistically significant. 

CONCLUSION
As a result of the study, it was found that Q angle 
measurements decreased in LDH patients, leading to genu 
varum and as a result of this, balance was deteriorated 
especially in the left anterior, anteromedial and 
anterolateral. It is recommended that health professionals 
who prepare treatment protocol to LDH patients should 
give exercises that will specifically develop balance in 
these directions. 
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