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Objectives: Quadratus lumborum (QL) is included in the list of accessory muscles of 
expiration. This muscle contracts to depress the ribs. It stabilizes the diaphragm for respiration. 
A tight/stiff QL prevents the rib cage from fully expanding to take a deep breath and pulls over 
the diaphragm and surrounding tissues. This affects chest expansion and breathing patterns. 
This leads to faulty posture adaptation and disruption in breathing patterns. This study aims to 
assess the effect of muscle energy technique (MET) of QL on pain, and diaphragm activity in 
individuals with nonspecific low back pain.

Methods: This study was conducted using a quasi-experimental study and the research 
population included 65 individuals with non-specific low back pain. Two groups were 
formed based on the score of self-evaluation of the breathing questionnaire, SEBQ <11, and 
SEBQ >11 and pre-intervention assessment of numeric pain rating scale (NPRS), surface 
electromyography (EMG) of the diaphragm, maximum inspiratory pressure (Pimax) and 
chest expansion was assessed. MET to QL was given and immediate post-measurements of 
the same were assessed. Considering the normality, data were analyzed using paired t-test and 
Wilcoxon’s rank sum test using Medcalc software, version 22.017. 

Results: Numeric pain rating scale (NPRS) of both groups was statistically significant 
(P<0.0001), amplitude in SEBQ >11 was significant (P<0.0166), and Pimax was highly 
significant in both groups (P=0.0001).

Discussion: MET of QL affects pain and lung function in patients with nonspecific low back 
pain.
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Highlights 

• While the muscle energy technique (MET) of quadratus lumborum (QL) significantly improves QL function, its 
impact on breathing dysfunction is unknown. The effect of MET of QL on pulmonary parameters was evaluated in the 
present research. Each metric comprising pain, surface electromyography (EMG) of the diaphragm, Pimax, and chest 
expansion shows a significant improvement. The carryover effect of MET on QL as well as other accessory muscles of 
breathing is recommended for further research 

Plain Language Summary 

Studies have proven that in low back pain, the breathing pattern is abnormal. To keep our body balanced, several 
muscles work in harmony. However, in low back pain, this coordination is lost and leads to imbalance, which, in turn, 
leads again to complications that are more obvious than breathing abnormality, and if left untreated, may worsen the 
back pain and breathing. Therefore, to overcome this problem, we divided patients with low back pain, with or without 
breathing abnormality based on the score of one questionnaire used for breathing. Both groups were treated with a 
manual therapy session used in physiotherapy practices. The muscle chosen was quadratus lumborum (QL), which is a 
core stabilizer, as well as the accessory muscle for breathing. Pre and post-evaluation of parameters, such as the capac-
ity of lungs to expand, the strength of primary muscle of breathing in terms of pressure exerted while inhalation, and the 
physiological changes during inhalation. We found positive results after one session of manual therapy. It proves that 
if we focus on the correction of breathing in any musculoskeletal condition, it will be beneficial to the better prognosis 
of the complaint and also help to prevent future consequences. 

Introduction 

ain is defined as an unpleasant sensory and 
emotional experience with or without actual 
tissue damage. Low back pain localizes from 
the 12th rib and the inferior gluteal folds, with 
or without radiation to the legs [1]. 

As shown in Figure 1, 2, and 3, the quadratus lumbo-
rum (QL) muscle is the deepest muscle situated in the 
posterior aspect of the abdominal wall, dorsal to the 
ilopsoas, and is often mistakenly referred to as the back 
muscle [2, 3]. Its shape is irregular but quadrangular, 
hence called ‘QL’. QL is a neglected yet vital muscle 
that is usually overpowered by the psoas major. It is a 
hardworking core stabilizer and has a strong influence 
on respiration and even digestion. QL is included in the 
list of accessory muscles of expiration due to its inser-
tion to the 12th rib along with fibers of the diaphragm 
[3]. Barr, Griggs, and Cadby proved that the superior 
attachments of muscles are the serratus posterior and 
inferior, which also are attached to the ribs [4]. These 
muscles contact in combination with QL to depress the 
ribs. Since rib depression is a feature of expiration, QL 
assists in expiration, it also stabilizes the diaphragm for 
functions that require eccentric diaphragmatic actions, 
such as singing, speaking, etc [3]. Hence, any abnormal-
ity in QL can affect the normal breathing pattern [4, 5]. 

Muscle energy technique (MET) is a manual technique 
that has a significant effect on muscle functions and has 
a sustained effect [4, 6]. QL is selected in the present 
study due to its significant contribution to core stabili-
zation and breathing. Hence, a quasi-experimental study 
was designed and conducted to prove our hypothesis 
on whether MET of QL affects pain and lung function 
in patients with low back pain. Though breathing is the 
most vital and affected function in any musculoskeletal 
condition, it is always overlooked in the treatment, if the 
effect of MET on QL is proven, it will be a new innova-
tive method in the management of low back pain and 
breathing dysfunction. 

Materials and Methods

This study was conducted using a quasi-experimental 
study from June 2021 to January 2022. The sample size 
was calculated 65 individuals by considering the 95% 
CI using Winpepi software, version 11.65. The inclusion 
criteria included individuals between the age group of 
21 to 45 years with low back pain and individuals with 
non-specific low back pain without any radiculopathy 
and other diagnosed conditions. The exclusion criteria 
included individuals with any other musculoskeletal or 
neurological involvements. Ethical consideration and 
COVID-19 precautions were considered and every par-
ticipant was provided with a separate mouthpiece. Self-
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evaluation of breathing questionnaire (SEBQ) with high 
test re-test reproducibility was given to the individuals 
and were asked to tick the questions and score [7, 8]. 
Based on scoring, the individuals with or without breath-
ing pattern abnormalities were considered and were di-
vided into two groups. Group A and group B included 
participants with SEBQ scoreless and >11, respectively 
[7-9]. Pre and post-intervention assessment of outcome 
measures was done by assessing the numerical pain rat-
ing scale (NPRS), surface electromyography (EMG) of 
the diaphragm using a new wave EMG machine, and 
maximum inspiratory pressure (PIMAX) using respira-
tory pressure manometer (RPM) with high test re-test 
reliability of both types of the equipment [10-12]. The 
intervention included post-isometric relaxation of QL for 
30 s on both sides [13].

MET was performed on QL, followed by readings 
of pain, and diaphragm activity via surface EMG and 
maximum inspiratory pressure and chest expansion. The 
patient was made to lie down in a side-lying position. 
The therapist stood behind the patient’s waist. The pa-
tient was asked to extend his arm over the head level to 
attempt to hold the upper part of the plinth. The patient 

was asked to inhale and simultaneously abduct the leg 
facing the ceiling till the strongly contracting quadratus 
muscle activity was palpated by the therapist. The indi-
vidual held the leg against gravity for 10 s and then took 
his leg behind and let it hang at the back of the plinth. 
Then the therapist held the crest of the pelvis posteriorly 
from behind. The patient was asked to exhale and simul-
taneously the therapist pulled the pelvis away from the 
lower ribs. The pull was maintained for 10-30 s and the 
position was released [14, 15]. 

Statistical analysis 

The results were analyzed using Medcalc software, 
version 22.017. Normal distribution of data was checked 
using the Shapiro-Wilk test and appropriate tests were 
used based on the acceptance and rejection of normality. 
A paired t-test was used to check the significance in the 
case of normal data distribution. Wilcoxon’s rank sum 
test was used if the data was not distributed normally. 

Results 

This study showed a significant difference in pain in 
both groups (P=0.0001) (Table 1, Figure 4). A statistical 
significance was observed in the amplitude of motor unit 
potentials in group B with SEBQ score >11 (P=0.0005) 
while in group A, the P was not significant (P=0.1505) 
(Table 2, Figure 5). A statistical insignificance was 
observed in duration in both groups (P=0.4908) and 
(P=0.682). (Table 3, Figure 6) and a highly significant 
result was observed in Pimax in both groups (P=0.0001), 
respectively (Table 4, Figure 7). 

Discussion 

This study was conducted to assess the effect of MET 
of QL on pain and diaphragm activity in individuals with 
non-specific low back pain. 

Deshmukh M, et al. Treating Breathing Dysfunction In Low Back Pain. IRJ. 2023; 21(4):695-702.

Figure 1. MET of QL

Figure 2. Surface EMG of diaphragm

Figure 3. PImax through RPM device
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It was found that the pain was significantly reduced in 
both groups with P=0.0001 in both groups with 29 and 
34 degrees of freedom (df), respectively. The Mean±SD 
were 1.817±0.6497 and 1.957±0.69, respectively. The 
amplitude was significantly increased in the group with 
SEBQ >11 with P<0.0005 with 29 df and Mean±SD of 
-57.43±2.241. PImax increased strongly in both groups 
with P<0.0001 with 29 and 34 df. This showed that the 
application of MET affected parameters, such as pain, 
surface electromyography, and PImax. 

A study presented that breathing pattern disorders 
(BPD) and musculoskeletal pain showed a correlation be-
tween BPD and musculoskeletal pain. The study results 
showed that musculoskeletal pain can lead to BPD and 
osteopathic manual therapy techniques can be used and 
were beneficial for a person suffering from BPD [14, 16].

The above study is supported by the study conducted 
by Deshmukh et al., [16] in which they included the use 
of SEBQ and Nijmegen questionnaire to evaluate the 

Table 1. Mean of NPRS

Outcome Measure Groups Mean±SD Median IQR t df P

NPRS

SEBQ <11
Pre 6.066±0.739 6 6-6

15.315 29 0.0001*

Post 4.25±0.916 4 4-5

SEBQ >11
Pre 6.128±0.585 6 6-6.37

16.781 34 0.0001**

Post 4.171±0.90 4 3.12-5

Abbreviations: IQR: Interquartile range; SEBQ: Self-evaluation of breathing questionnaire; NPRS: Numerical pain rating scale.

*P=0.0001 (highly significant), **P=0.001 (highly significant).
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Figure 6. Mean of duration

Figure 4. Mean of NPRS

*The P value for group A (SEBQ < 11) is 0.0001, which is highly significant. For Group B, i.e. 

SEBQ > 11 is 0.0001, which makes it highly significant. 

Abbreviations: IQR, interquartile range; SEBQ, self-evaluation of breathing questionnaire.   
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Figure 5. Mean of amplitude

*The P value for group A (SEBQ < 11) is 0.0001, which is highly significant. For Group B, i.e. 

SEBQ > 11 is 0.0001, which makes it highly significant. 

Abbreviations: IQR, interquartile range; SEBQ, self-evaluation of breathing questionnaire.   
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Fig.6: Mean of Duration                                        Fig. 7: Mean of PImax 

  

Fig. 4- 7 show the mean of NPRS, amplitude, duration, and Pimax in both groups before and after the 

application of MET. 
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application of MET. 

 
 

60

65

70

75

80

SEBQ<11 SEBQ>11

m
m

hg

Axis Title

PImax

Pre Post

6.5

7

7.5

8

8.5

9

SEBQ<11 SEBQ>11

Duration

PRE DURATION POST DURATION

http://irj.uswr.ac.ir/


699

December 2023, Volume 21, Number 4

breathing dysfunction in patients with musculoskeletal 
pain and concluded the presence of breathing dysfunc-
tion with musculoskeletal complaints. The BPD may 
be due to the imbalance between the parasympathetic 
and sympathetic nervous systems leading to the causa-
tion of pain due to the activation of the flight and fright 
mechanism [16]. Another reason is the pain and biome-
chanical factors. Low back pain leads to tightening of 
structures, especially QL, which is the deepest muscle, 
and may lead to altered biomechanics of the back and 
thorax because the descent of the diaphragm and the 12th 
rib is reduced and limited due to tightness of QL. This 
may lead to faulty breathing habits, and if left untreated, 
may cause a vicious cycle of adaptive breathing pattern 
disorder with persistent low back pain [14, 15].

Our study is consistent with a study conducted by Taw-
rej, Kaur, and Ghodey, which concluded that a subse-
quent reduction in agonist muscle tone was observed 
[17]. Due to the stretch of the Golgi tendon organs, a 
reduction in pain and an increase in lumbar mobility was 
observed with the application of a hot pack. Table 1 and 
Figure 1 show that both groups A and B with SEBQ <11 
and SEBQ >11 have P=0.0001, respectively. It was sta-
tistically significant and after the application of MET of 
QL, the pain was reduced in both groups. The possible 
reason for pain reduction can be the subsequent reduc-
tion in agonist muscle tone due to post-isometric relax-
ation. As per the study mentioned above, the stretch of 
Golgi tendon organs may lead to pain reduction in the 
present study as well [18].

Table 2. Mean of amplitude 

Outcome Measure Groups Mean±SD Median IQR t df P

Amplitude

SEBQ <11
Pre 206.3±168.1 160.20 83.6-267

0.935 29 0.1505*

Post 232.4±110.4 205.40 134.4-337

SEBQ >11
Pre 181.7±134.4 134.6 60.75-284.75

2.519 34 0.0166**

Post 239.1±154.7 242.4 84.2-361.6

IQR: Interquartile range; SEBQ: Self-evaluation of breathing questionnaire.
*P=0.1501 (not significant), **P=0.0166 (significant)

Table 3. Mean of duration

Outcome Measure Groups Mean±SD Median IQR t df P

Duration

SEBQ <11
Pre 8.639±5.243 7.657 5.67-8.67

1.259 29 0.490*

Post 7.316±1.9442 7.074 5.58-8.81

SEBQ >11
Pre 7.616±2.427 7.750 6.61-9.23

0.413 34 0.682**

Post 7.773±2.14 7.780 6.93-8.90

IQR: Interquartile range; SEBQ: Self-evaluation of breathing questionnaire.
*P=0.490 (not significant), **P=0.682 (non-significant).

Table 4. Mean of PIMAX

Outcome Measure Groups Mean±SD Median IQR t df P

PImax

SEBQ <11
Pre 67.83±19.82 70 56-73

15.315 29 0.0001*

Post 76.40±23.43 75.5 62-84

SEBQ >11
Pre 69.40±22.299 64 55.25-75.75

7.142 34 0.0001**

Post 76.74±23.581 70 61.75-85.5

IQR: Interquartile range; SEBQ: Self-evaluation of breathing questionnaire.
*P=0.0001 (highly significant). **P=0.0001 (highly significant).
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This study is supported by another study conducted by 
Rishi and Arora, which concluded that an improvement 
in pain and functional disability was observed in both 
groups, which received MET and MET with a super-
vised exercise program. It concluded that stimulation of 
the Golgi tendon organ in the tendon of a muscle inhib-
its the muscle fibres. It occurs when the application of 
MET stretches the shortened structures or muscles and 
strengthens the weakened ones. The isometric contrac-
tion of an agonist inhibits the antagonist and promotes 
its relaxation [17, 19].

A study proposed by Espinosa-López et al. [13] proved 
that the application of MET on QL muscle improved its 
performance and increased respiratory muscle strength. 
Along with the increased range and mobility of the mus-
cle, PImax and maximum expiratory pressure (PEmax) 
increased from 41% to 69% and 33% to 57%, respec-
tively, which further improved the efficacy of its role 
in ventilation and impacted the segmental and interseg-
mental restriction and led to increased expansion of tho-
rax [13, 20, 21].

Table 4 and Figure 4 show that in both groups with 
SEBQ <11 and SEBQ >11, the P<0.0001 with 29 and 
34 df, respectively which showed a significant increase 
in the values of PImax and proved its statistical signifi-
cance.

Another study conducted by Uysal et al. applied MET 
to scalene, upper trapezius, and sternocleidomastoid after 
a superficial heat application and concluded that the ap-
plication of MET to the accessory muscles of respiration 
increased the respiratory muscle strength and endurance, 
improved flexibility, and reduced pain and disability in 
patients with fibromyalgia. It stated that the application 
of MET improved tolerance against stretching and re-
duced the sensation of pain because it stimulated the 
muscle and joint receptors. The reduction of pain in the 
present study can also be due to the improved tolerance 
to stretching and stimulation of muscle and joint recep-
tors [14]. 

According to the results of Vaseghnia, a significant re-
duction was observed in pain and disability on the visual 
analog scale after applying MET in cases of sacroiliac 
joint dysfunction in daily activities and lumbar stiffness 
in women [15].

A study conducted by Gutiérrez et al. on breathing dys-
function investigated the electromyographic activities of 
the primary and accessory muscles of respiration, such 
as the diaphragm, external intercostals, scalene, latis-

simus dorsi, sternocleidomastoid with different types 
of breathing, such as normal quiet breathing, maximal 
voluntary clenching in intercuspal position and proved 
that different or altered breathing type had an effect or 
significant change in the electromyographic activities 
of respiratory muscles, especially in the diaphragm [11, 
18]. This result supports our present study with reduced 
amplitude and increased duration in patients with SEBQ 
scores of more than 11 before treatment and improve-
ment was observed after the intervention [12, 18]. From 
the above-mentioned studies and the present study, it has 
been proven that due to the presence of persistent low 
back pain, breathing dysfunction may develop, leading 
to adaptive faulty breathing patterns. After the applica-
tion of MET to QL, pain reduction, improvement in am-
plitudes, and duration of surface electromyography of 
diaphragm and PImax were observed. From Table 1, Ta-
ble 2, Table 3, Table 4, and Figure 1, Figure 2, Figure 3, 
Figure 4, Figure 5, it can be correlated that due to the ap-
plication of MET, a pain reduction was observed, which 
further led to increased PImax values. Along with back 
pain treatment, breathing dysfunction should be empha-
sized and intervention should also be provided. This can 
be the new perspective of treating not only back pain but 
also breathing dysfunction in the rehabilitation process.

Conclusion

From the above study, we conclude that an effect of 
MET of QL on pain and electrophysiological activity 
of the diaphragm is observed in individuals with non-
specific low back pain.

Study limitations 

This study was limited to the effect of MET to QL 

Future scope of the study 

Further research can be done on the MET to different 
muscles and pulmonary characteristics in distinct popu-
lations. 
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