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Core stability exercise versus movement 
control exercise in chronic mechanical low 
back pain

Abstract
Purpose. The aim of this study was to compare the ef icacy of two types of therapeutic exercise: core stability exercises 
and movement control exercises in pain and function.
Methods. Thirty‑ ive patients were diagnosed and referred to physiotherapy as CMLBP, their age ranged from 25–40 years 
old, patients divided randomly into two groups and assessed for their current level of pain using a visual analog scale 
(VAS) and for disability using Oswestry disability index (ODI) before and after the study. Both groups received a well‑
documented fully supervised exercise program as group I movement control exercise, and group II received core stability 
exercises. Results. Showed signi icant effect of both exercise approaches on reducing pain level and restoring function. 
Although the group I exercises showed to be more effective in reducing pain than group II, their difference regarding 
improving function was non‑signi icant. Conclusion. Conservative forms of treatment (therapeutic exercises) still prove it 
is a successful, cost‑effective treatment of choice in patients with chronic mechanical low back pain. Movement control 
exercises are superior in reducing pain to core stability exercises.
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Streszczenie
Cel. Celem pracy było porównanie skuteczności dwóch rodzajów ćwiczeń terapeutycznych: ćwiczeń stabilizacji tułowia 
i ćwiczeń usprawniających kontrolę motoryczną pod kątem odczuwanego bólu i funkcjonowania.
Metody. Trzydziestu pięciu pacjentów zostało zdiagnozowanych i skierowanych na izjoterapię jako pacjenci 
z przewlekłym mechanicznym bólem krzyża (CMLBP). Ich wiek wahał się od 25–40 lat. Pacjenci zostali podzieleni losowo 
na dwie grupy i oceniani pod kątem aktualnego poziomu bólu za pomocą wizualnej skali analogowej (VAS) oraz 
niepełnosprawności za pomocą skali Oswestry wskaźnika niepełnosprawności (ODI) przed i po badaniu. Obie grupy 
otrzymały dobrze udokumentowany, w pełni nadzorowany program ćwiczeń: grupa I ‑ ćwiczenia usprawniające kontrolę 
motoryczną i grupa II ‑ ćwiczenia stabilizacji tułowia. Wyniki. Badanie wykazało istotny wpływ obu metod ćwiczeń na 
zmniejszenie poziomu bólu i przywrócenie funkcji. Chociaż ćwiczenia wykonywane przez grupę I okazały się bardziej 
skuteczne w zmniejszaniu bólu niż ćwiczenia wykonywane przez grupę II, ich różnica w zakresie poprawy funkcji była 
nieistotna. Wniosek. Zachowawcze formy leczenia (ćwiczenia terapeutyczne) wciąż okazują się skuteczne i opłacalne 
u pacjentów z przewlekłym mechanicznym bólem krzyża. Cwiczenia usprawniające kontrolę motoryczną pomagają 
osiągnąć lepsze rezultaty w zakresie zmniejszenia bólu niż ćwiczenia stabilizacji tułowia. 

Słowa kluczowe
przewlekły mechaniczny ból krzyża, ćwiczenia terapeutyczne, ćwiczenia funkcjonalne, ćwiczenia stabilizacji tułowia, 
ćwiczenia usprawniające kontrolę motoryczną
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Introduction
Low back pain (LBP) is believed to affect up to 84% of pe‐
ople at some point in their lives, with chronic mechanical low 
back pain affecting (CMLBP) roughly 23% of the population 
and low back pain disabling 11–12% of the population [1]. 
Despite being extensively investigated, CMLBP is still a le‐
ading cause of disability [2]. From 85% to 95% of affected LBP 
patients, no pathoanatomic cause can be identified, and they are 
designated as suffering from nonspecific LBP [3]. Over the past 
decade, a significant focus of rehabilitation has turned to exer‐
cise therapy in LBP treatment. There are a variety of clinical 
and research opinions in this area, and many exercises appro‐
aches have become popular in the clinical arena [4]. 
There is minimal evidence that a specific form of exercise 
(e.g., general, strengthening, or motor control exercises) is be‐
neficial. Researchers believe this is related to the heterogene‐
ity of CMLBP since exercises will not be specific enough 
without categorization into homogenous groups with identical 
indications, symptoms, and prognosis [5]. The biopsychoso‐
cial classification system, created by O'Sullivan, identifies pa‐
tients with CMLBP who move in apparent ways or have 
movement control impairments (MCI). According to this clas‐
sification system, normalizing movement rather than actively 
strengthening muscles should be part of a treatment program, 
which would be more beneficial and result in better outcomes 
[6]. 
Two processes explain the impaired movement control beha‐
vior. The first has to do with conditioning and habituation, 
which are crucial aspects of motor learning. Patients adopt 
potentially hazardous postures and movement during acute 
pain due to maladaptive processes such as avoidance or ove‐
ruse. Another mechanism is a lack of awareness of the posture 
paininducing potential [7]. Both mechanisms can be trigge‐
red by pain or the. Source of pain. It is thought that when mo‐
vement control is compromised, recurrent mechanical 
deformation of the innervated tissues occurs, resulting in in‐
creased nociceptive input to the central nervous system and, 
as a result, pain [7].

Local trunk muscle activation exercises concentrating on spe‐
cific trunk muscles such as the multifidus and transversus ab‐
dominis, on the other hand, have gotten much attention from 
physicians and researchers [8]. Evidence shows that targeting 
these deep muscles effectively treats CMLBP in the general 
population [9]. Despite thee some evidence that exercise thera‐
py can help reduce LBP recurrence. There is no evidence that 
different types of exercises have different other effects. Altho‐
ugh individual exercises programs are recommended, it’s unc‐
lear which type of exercises are most useful for patients 
subgroups [10].
At present, the role of exercise and whether a specific type of 
exercise therapy is beneficial are still uncertain. Few systema‐
tic reviews provide clinicians with information regarding 
which groups or classes of exercise interventions are the most 
effective [11]. This study aimed to evaluate the effectiveness of 
two therapeutic exercise approaches: core stability exercises 
and movement control exercises. To determine which type is 
more superior in its efficacy in pain and function.

Materials and Methods
Design
In this single randomized controlled trial, thirtyfive Patients 
diagnosed and referred to physical therapy as CMLBP have 
been recruited and treated at the physical therapy outpatient 
clinic at Misr university for science and technology at faculty 
of physical therapy.

Participants
Admission criteria for the study are presented in table 1, eligi‐
ble patients with CMLBP are referred to physical therapy cli‐
nics by their physicians. The treating therapist was not blind to 
the treatment group of the subjects but did attempt to keep sub‐
jects blind to their group assignment. After eligibility was con‐
firmed, patients were given information about the study 
comparing two treatments widely used in physiotherapy. Base‐
line measurements were performed after obtaining written con‐
sent.

Inclusion criteria Exclusion criteria

Table 1. Eligible patient’s criteria

Patients with a history of LBP more than three months to 5 years

Age ranges from 18to 40 years.

The body mass index of the patients is ≤ 25 kg/m2

Chronic pain with at least VAS 3 or more

Previous trauma, fractures, or surgery of the back.

Malignancy of the back.

Spondylolysis or spondylolisthesis

History of lower extremity injury within six months before the study

Pregnancy

Randomization and Blinding
Participants were then randomized using a coin toss to receive 
either movement control or core stability exercise. Randomi‐
zation is concealed and performed by an independent assistant 
at Misr University for science and technology. The same inde‐
pendent assistant called to collect baseline data pre and post 
the study. Figure 1 presents a flowchart of the research design. 

Patients were blinded to treatment. Patients were informed that 
the effect of two wellestablished therapies is to be evaluated. 
An independent assessor recorded and performed the preand 
posttreatment evaluation. Statistical analyses were blinded re‐
garding treatment group code. The researcher who conducted 
the statistical analyses was not the one who took the measure‐
ments.

doi.org/10.56984/8ZG1A6XT7
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Intervention
Both groups treating and assessing physical therapist has 
a bachelor’s degree in physical therapy and received formal 
training describing the assessment and treatment procedures. 
The therapist was responsible for selecting exercises permit‐
ted for the relevant treatment group. The therapist treated pa‐
tients in each group in a fully supervised separate 45minute 
session. All patients received 12 treatment sessions within 
a period of 4 weeks. 
Patients were instructed to do at least three home exercises of 
either movement control or core stability exercise. Patients 
were informed about frequency, the number of repetitions, 
and the intensity at which they were to perform the exercises.
The patients in the movement control group received exercise 
treatment to improve movement control of the lumbar spine 
as described in previous publications [12].
Exercising in different directions, such as flexion, extension, 
or frontal plane, was chosen and executed. Patients must ini‐
tially learn to control the position and movement of their lum‐
bar spine in various positions such as standing, squatting, 
fourpoint kneeling, and sitting. Combining upper and lower 
extremity exercises, movement control is practiced.
The core stability exercise protocol was based on the treat‐
ment approach described in the literature [5]. Exercises invo‐
lved coordinated training and independent deep trunk 

muscles, including transversus abdominis and multifidus in pa‐
infree positions and movements. 
The exercises were progressed when a participant could hold 
the isolated contraction of 10 repetitions for 10 s with a normal 
breathing pattern. Progression increased the complexity of the 
exercise by adding extremities movements and going through 
the functional ranges while maintaining trunk stability. The 
participants were instructed to perform a daily set of home 
exercises like the demonstrations during treatment sessions.

Outcome measurement
At the start of the study and after four weeks of exercise thera‐
py, outcome measurements were taken.
1. Patientspecific low back painrelated disability assessed using 
The Oswestry Disability Index (ODI); a 10item The scale contains 
20 daily activities and asks the patient to rate their selfassessing 
questionnaire; each item includes six levels of answers that degree 
of difficulty in performing each activity from 0 (“not difficult at 
all”) to 5 can be scored from 0 to 5. A total score is calculated, per‐
centage of disability ranges from 0% (no disability) to 100% (total 
disability) [13] a validated Arabic version was used [14].
2. The perceived pain level was assessed using the universal 
visual analog scale (VAS) [15]. The patient was asked to place 
a line perpendicular to the VAS line at the point that represents 
their pain intensity.

Figure 1. The participant, s flow chart
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Statistical analysisStatistical analysis was conducted using 
SPSS for Windows, version 23 (SPSS, Inc., Chicago, IL). The 
current test involved two independent variables. The first one 
was the (tested group), a betweensubject factor with two le‐
vels (group I received movement control exercises and group 
II received core stability exercises). The second one was the 
(measuring periods); within the subject factor, which had two 
levels (pretreatment and posttreatment). In addition, this test 

involved two tested dependent variables (visual analog scale 
and Oswestry LBP disability questioner).

Results
Thirtyfive people with CMLBP were enrolled in this study. 
Data relating to those who did not complete the study was re‐
moved. The demographic characteristics of included partici‐
pants are presented in Table (2).

Items Group A
Mean ± SD

Group B
Mean ± SD tvalue Pvalue

Table 2. Baseline subject characteristics 

Age [year]

Body mass index [kg/m2]

30.76 ± 6.86

24.15 ± 2.38

33.057.67

24.82 ± 3.02

−0.929

0.73

0.36

0.10

Group (I) Group (II) P value*

Table 3. Descriptive and Inferential Statistics of the Dependent Variables in the Experimental and Control Groups Pre 
and Post the FourtWeek Study Period

Pre training
Post training
% of change 

P value**

Pre training
Post training
% of change 

P value**

6.39 ± 1.63
2.71 ± 1.2

57.58
0.0001S 

31.29 ± 17.73
9.76 ± 4.35

68.8 
0.0001S 

6.83 ± 1.27
3.52 ± 0.79

48.46
0.001S 

28.11 ± 12.07
11.64 ± 5.25

58.59
0.0001S 

0.38NS

0.028S

0.546NS

0.264NS

* Intergroup comparison; ** intragroup comparison of the results pre and post training.
NS P > 0.05 = nonsignificant, S P < 0.05 = significant, P = Probability.

Visual analogue scale

Oswestry LBP disability 
questioner

Statistical analysis using 2x2 mixed design MANOVA indicated 
no significant effects of the tested group (the first independent 
variable) on all tested dependent variables; visual analog scale 
and Oswestry LBP disability questioner (F = 1.661, p = 0.206, 
Partial Eta Square = 0.097). However, the measuring periods 
(the second independent variable) had significant effects on 
the tested dependent variables (F = 114.244, p = 0.0001*, Par‐
tial Eta Square = 0.881). However, there was no significant 
interaction between the two independent variables, indicating 
that the effect of the tested group (first independent variable) 
on the dependent variables was unaffected by the measu‐
ring periods (second independent variable) (F = 0.7, p = 
0.504, Partial Eta Square = 0.043).

The descriptive statistics of within and between groups differen‐
ces at 95% CI for the effects of interventions for all dependent 
variables were presented in table 3. Concerning to the within 
subject effect, the multiple pairwise comparison tests was used 
to compare between pre and post treatment in both groups, and it 
revealed that there was significant reduction (p < 0.05) in Visual 
analogue scale and Oswestry LBP disability questioner at both 
groups post treatment. Regarding between subject effects multi‐
ple pairwise comparisons revealed that there was no significant 
difference between both groups pre treatment and post treat‐
ment in Oswestry LBP disability questioner while there was si‐
gnificant reduction (p < 0.05) in Visual analogue scale at post 
treatment in favor to group I compared to group II.

Comparison

Sex distribution Group A
n (%)

Group B
n (%)

Χ2 Pvalue

Males

Females

12 (70.58%)

5 (29.42%)

13 (72.22%)

5 (27.88%)
0.011 0.915
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Discussion
The current study investigated the effects of two exercise protocols 
on pain and disability amongst people with CMLBP. Results indicate 
a significant improvement in pain and disability for both groups, 
while group I were more superior in reducing pain, there were no si‐
gnificant differences regarding improving function. 
Results of the present study suggest that exercises that target restora‐
tion of normal movement patterns are preferable with people with 
CMLBP to reduce pain intensity. 
The current study results coincide with most published clinical gu‐
idelines [16] that exercise therapy still proves to be a safe and effecti‐
ve therapeutic approach for pain reduction and improvement in 
patient current functional capacity in the management of chronic me‐
chanical lower back pain.
Although our results agreed with a systematic review by [17] on the 
effectiveness of exercises therapy in the treatment of CMLBP on re‐
ducing pain and improving function, they failed to find which type of 
exercise is more effective than others. They compared exercise thera‐
py to no treatment, back schools, behavioral treatment, modalities, 
and manual therapy. Still, they didn’t compare different exercise ap‐
proaches to determine which type of exercise is more effective.
Our results support the hypothesis [18] and further confirmed [19] 
that back injured patients were unable to activate or contract their co‐
re muscles (transverses abdomens and multifidus muscles) and hens 
it is essential to strengthening these deep local muscles to uproot back 
pain and maintain the segmental stability.
Compared to general exercises, studies [20] found that core stability 
exercises were more effective than general exercise for decreasing 
pain and increasing backspecific functional status in patients with 
CMLBP. And when compared to routine activities [8], Akhtar and 
Gilani found that Core stabilization exercise was found to be more 
effective than regular physical therapy exercise in terms of a more si‐
gnificant reduction in pain in patients with nonspecific CMLBP.
The hypothesis that was initially proposed by Sahrmann [21] and 
further tested by Luomajokithat [22] is that patients CMLBP po‐
ssess different movement control impairments that occur se‐

condary to the presence of pain and lack of proprioceptive 
awareness and can lead to abnormal tissue loading, and hence 
it is necessary to normalize those control impairment in the re‐
habilitation program was confirmed by the results of the current 
study; we found that exercises that involve controlling movement be‐
havior are more superior in reducing pain and improving patient func‐
tion.
Very few published studies are comparing different forms of exercise 
to each other. To our knowledge, this is the first study to compare two 
other forms of activities for the same category of CMLBP, which we 
hope to provide insight into the effectiveness and mechanism of mo‐
vementbased interventions for CMLBP.
Considering the current study results, we can conclude that move‐
mentbased intervention in movement control exercises is an effective 
and safe treatment approach for chronic mechanical lower back pain 
in the short term. Further studies should be performed on a larger po‐
pulation and longterm followup into clinical practice.

Study limitations
Extraneous influences that may have influenced the study's results in‐
clude differences in patients' lifestyles, such as activity level, working/
nonworking status, type of subject work and work demand and ergo‐
nomic design of the participants' home and/or work environments. 

Conclusion
Conservative treatments (therapy exercises) continue to be a suc‐
cessful and costeffective treatment option for people suffering 
from chronic mechanical low back pain. Movement control exer‐
cises are more effective than core stability exercises in relieving 
pain.

Adres do korespondencji / Corresponding author

Ahmed Elhamy Koshek

Email: ahmed.elhamy@must.edu

Piśmiennictwo/ References
1. F. Balagué, A. F. Mannion, F. Pellisé, and C. Cedraschi, “Nonspecific low back pain,” The Lancet, vol. 379, no. 9814. pp. 482–491, 2012.
2. R. J. Yong, P. M. Mullins, and N. Bhattacharyya, “Prevalence of chronic pain among adults in the United States,” Pain, vol. 163, no. 2, pp. e328–e332, 2022.
3. M.A. Fitzcharles, S. P. Cohen, D. J. Clauw, G. Littlejohn, C. Usui, and W. Häuser, “Nociplastic pain: towards an understanding of prevalent pain conditions,” Lancet, vol. 397, no. 10289, pp. 2098–2110, 2021.
4. L. G. Macedo et al., “Protocol: Which Exercise for Low Back Pain?(WELBack) trial predicting response to exercise treatments for patients with low back pain: a validation randomised controlled trial protocol,” 
BMJ Open, vol. 11, no. 1, 2021.
5. L. O. P. Costa et al., “Motor control exercise for chronic low back pain: A randomized placebocontrolled trial,” Phys. Ther., vol. 89, no. 12, pp. 1275–1286, 2009.
6. P. O’Sullivan, “Diagnosis and classification of chronic low back pain disorders: Maladaptive movement and motor control impairments as underlying mechanism,” Man. Ther., vol. 10, no. 4, pp. 242–255, 2005.
7. M. J. Comerford and S. L. Mottram, “Movement and stability dysfunction–contemporary developments,” Man. Ther., vol. 6, no. 1, pp. 15–26, 2001.
8. M. W. Akhtar, H. Karimi, and S. A. Gilani, “Effectiveness of core stabilization exercises and routine exercise therapy in management of pain in chronic nonspecific low back pain: A randomized controlled 
clinical trial,” Pakistan J. Med. Sci., vol. 33, no. 4, pp. 1002–1006, 2017.
9. M. G. Byström, E. RasmussenBarr, and W. J. A. Grooten, “Motor control exercises reduces pain and disability in chronic and recurrent low back pain: A metaanalysis,” Spine (Phila. Pa. 1976)., vol. 38, no. 6, 
pp. E350–E358, 2013.
10. J. A. Hayden, M. W. Van Tulder, and G. Tomlinson, “Systematic review: strategies for using exercise therapy to improve outcomes in chronic low back pain,” Ann. Intern. Med., vol. 142, no. 9, pp. 776–785, 
2005.
11. A. L. Peek and M. L. Stevens, “Different forms of exercise for chronic low back pain (PEDro synthesis),” Br. J. Sports Med., vol. 50, no. 3, p. 188, 2016.
12. C. Small, “Kinetic Control – The Management of Uncontrolled Movement,” Phys. Ther. Sport, vol. 14, no. 1, p. 68, 2013.
13. J. C. T. Fairbank and P. B. Pynsent, “The Oswestry disability index,” Spine (Phila. Pa. 1976)., vol. 25, no. 22, pp. 2940–2953, 2000.
14. A. Alnahhal and S. May, “Validation of the Arabic version of the Quebec back pain disability scale,” Spine (Phila. Pa. 1976)., vol. 37, no. 26, pp. E1645–E1650, 2012.
15. A. M. Boonstra, H. R. Schiphorst Preuper, M. F. Reneman, J. B. Posthumus, and R. E. Stewart, “Reliability and validity of the visual analogue scale for disability in patients with chronic musculoskeletal pain,” 
International Journal of Rehabilitation Research, vol. 31, no. 2. pp. 165–169, 2008.
16. Y. Henchoz and A. KaiLik So, “Exercise and nonspecific low back pain: A literature review,” Jt. Bone Spine, vol. 75, no. 5, pp. 533–539, 2008.
17. M. van Middelkoop, S. M. Rubinstein, A. P. Verhagen, R. W. Ostelo, B. W. Koes, and M. W. van Tulder, “Exercise therapy for chronic nonspecific lowback pain,” Best Pract. Res. Clin. Rheumatol., vol. 24, 
no. 2, pp. 193–204, 2010.
18. M. M. Panjabi, “A hypothesis of chronic back pain: Ligament subfailure injuries lead to muscle control dysfunction,” Eur. Spine J., vol. 15, no. 5, pp. 668–676, 2006.
19. V. Akuthota, A. Ferreiro, T. Moore, and M. Fredericson, “Core stability exercise principles,” Curr. Sports Med. Rep., vol. 7, no. 1, pp. 39–44, 2008.
20. B. J. Coulombe, K. E. Games, E. R. Neil, and L. E. Eberman, “Core Stability Exercise Versus General Exercise for Chronic Low Back Pain,” J. Athl. Train., vol. 52, no. 1, pp. 71–72, Jan. 2017.
21. S. Sahrmann, Diagnosis and Treatment of Movement Impairment Syndromes [Print Replica]. Elsevier Health Sciences, 2013.
22. J. Saner, J. Kool, R. A. De Bie, J. M. Sieben, and H. Luomajoki, “Movement control exercise versus general exercise to reduce disability in patients with low back pain and movement control impairment. A 
randomised controlled trial,” BMC Musculoskelet. Disord., vol. 12, no. 1, p. 207, 2011.

doi.org/10.56984/8ZG1A6XT7


