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Extended Abstract

Background and Purpose

Chronic low back pain (CLBP) is a leading cause of disability worldwide, affecting over half a
billion people globally. It negatively impacts spinal and adjacent joint movements, resulting in
functional limitations. Beyond disability, CLBP imposes substantial economic burdens on
individuals and societies, even contributing to a global reduction in productivity. Faulty
movement patterns have been associated with CLBP. Individuals with back pain often adopt
compensatory movement patterns to perform tasks. Recently, non-invasive and non-
pharmacological approaches for managing non-specific CLBP have gained prominence. Experts
recommend exercise therapy and manual therapy as the primary treatments for these patients.
This study aimed to investigate the effects and durability of a course of Dynamic Neuromuscular
Stability (DNS) exercises on basic movement patterns in individuals aged 30-50 with non-
specific CLBP.
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Methods

Thirty-six individuals with non-specific CLBP were randomly assigned to two groups of 18
participants each after purposeful sampling. Pain intensity was assessed using the Visual Analog
Scale (VAS), and basic movement patterns were evaluated using the Functional Movement
Screen (FMS). After the initial assessment, the control group continued their routine activities,
while the exercise group performed exercises based on the DNS approach three times per week
(one in-person session and two at-home sessions) for eight weeks.

In the in-person sessions, the trainer demonstrated the correct execution of each position after
a five-minute warm-up and provided relevant explanations. Simultaneously, a trainer’s assistance
recorded the correct demonstration from multiple angles. Participants then performed the
exercises under supervision for 40—50 minutes. After a five-minute cool-down, the trainer
scheduled two at-home sessions weekly; participant videos were shared and reviewed. Each in-
person session introduced new exercises based on ability and progress, emphasizing joint
centration and breathing. Post-tests and follow-ups assessed outcomes.

A mixed-design repeated measures ANOVA (3%2) analyzed interactions, with repeated measures
ANOVA evaluating within-group changes and independent t-tests comparing between-group
differences at a 0.05 significance level.

Results

Sixteen control and thirteen exercise group participants completed the study. Mauchly’s test
confirmed sphericity for pain (X*(2) = 1.85, p = 0.40). A significant time X group interaction
occurred (F(2,54) =3.23, p=0.05,1?>=0.11). Post-test pain differed significantly between groups
(F(1,27) = 11.94, p < 0.01, d = 1.29). Within-group analysis indicated significant pain reduction
in the exercise group (F(2,24) = 5.31, p = 0.01, n? = 0.31), but not control (F(2,30) = 0.57, p =
0.57,n? = 0.04). Bonferroni tests showed significant pre-post improvement in the exercise group
(p <0.001), with no significant changes in follow-up comparisons.

For FMS, sphericity was confirmed (X?(2) = 0.35, p = 0.84). Significant time X group interaction
was found (F(2,54) = 11.29, p < 0.001, n* = 0.29). Post-test FMS scores differed significantly
(F(1,27)=10.23,p < 0.01, d =-1.19). The exercise group showed significant FMS improvement
(F(2,24) = 10.99, p < 0.001, n? = 0.48), unlike control (F(2,30) = 2.75, p = 0.08, n?> = 0.15).
Bonferroni tests mirrored pain outcomes.

Conclusion

DNS exercises significantly improved pain and movement patterns in individuals with non-
specific CLBP. The benefits persisted after a two-month detraining period, with a nonsignificant
slight decline. DNS likely enhances core stability via subcortical reflex mechanisms, restoring
functional stability and natural movement patterns stored in the central nervous system. As motor
control training, DNS shows superior efficacy versus traditional therapy for this condition.
Therefore, it is recommended for managing non-specific chronic low back pain.

Keywords: Dynamic Neuromuscular Stabilization Training, Functional Movement, Chronic
Low Back Pain

Article Message

Low back pain is a major disability cause globally with broad health and economic impacts.
Therapeutic exercise is a safe, non-invasive management method. This study shows DNS
exercises improve pain and movement, emphasizing the importance of ongoing activity to sustain
benefits.
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2 rme szl oged gy (S Dl ped g e (agd Jeld 45 53,505 BB i 5l e ()9 Slad> o
Ohaled 5 Sledgi 5l SigeilSaS oo e 5o 5 0B Wl T @ bge g 5 2] Sigesl bawgi (ol
2 5903l 5 20,8 izl 1y (a8 USSg 5 W 3o9a3] dad s 355 o0 )10 peked iz sl 5 S > o
Oy oy Jold 457 (0,570 p 4l B0 gy Sl g ctndz LL )3 (aBB2 00 B ¥ () 05 (o0 )l ] ez 090
W) (§)9h> e Dyge &yl Al 90 2l Gl Ghlen b (Salen (b g (o285 Dl oS e 9 2
ol 0ol JS25 jolate oy oS Qludly 09,5 0 callans slapld ol ) jhe 5 (g yaeliy d(aian (o ailss
@ g 05,5 Loles (gy5lob lp |y Ll 1o 5l sailacs whd il ,o and> o 5l LS a5 o ools Ty g Ll
A5 b 505 )5 S (D = ) Soga> andr se sl IS delsl s alS Az gs caldll ) e
908 ahl oz Ol jed QAT ES 0 28k 5 UlE 4 4295 b qone (il 5 Jade 3 Slee o35 e (385
0O D Giyaely dlie e Dae 45 5 a> i a5 5 GHpax Al G Djee 4 Sludx S8 i
ke iz o go Sy el (12l Sy 27 09,8 ORIl (B eled b (985 d (slojg, 0 Siges] et
4 2558k 5 )l ol (Ul (Folol Sigesl cind Sl b plenl Sz lagogesl a4 (e glnS o o
315 SRyl &5

5 eSigmmls G9a3l b oog Jloy @35 s 3l ot 99S (gm0 TV a5 SPSS 1 oaiisslaz oMbl
Ohey 3l 5 OBMISES 1 (Shy g Glbanesr Dledbl o fuliul Bl 5 (Sile gy slp o o]
31 shels 31 idls Oyge yo ol solaiwl eles S sy sl (VXY) aBes! (61,5 slaoslasl b il jlg 5 U]
Sl (o sl S 5 09051 3l 9 (23,5 095° Sl Ws)y s Sl LSS slresls il ly Jelos
Al oolaiwl /00 (g lobe mhaw jo 29,5

Sl T g00 sl Sg a5 Waile (Bb Gados GLLL (0 Ve 9 3 V) Al B LY 050 9 ) ;28 Y (faoxe 0
3575 09,5 93 ST s (eSles )3 (Fg aws oo (LS S el ad 5155 (V) Jsoz 5 93Tt 0o 09,5 2

Sl ol 5,155 (V) Jgaz 5o asecal Luibyly o g5le] ae;3] bl crizeen (P> 0.05) o,la
3,0 45 aes o L (V) IS8 ams oo plis (6,5 03ll slacugs Job jo 1) 0,0 Slpss (V) Jaa 5 (V) S5
5 00d oS (ygailm 53 955 (s ped 09,5 53 Iy eed Sl 4 5y (6% B edle oo b Loy b J S 095

BY o ylocs AV 0,93 IFF Hlog « o359 o olalllas aslibad



Ol Ko g 8315 2y Y

(M) = VAD , P = /F+) Conl 09,5 90 il ylg aulis Silo g0 Cug,S aeyl sl Bl iol8l same (6,050 o
X2

3ol EE g0 =¥y, Poefon, P = o)) ol (Lolas 1 slyls loj g 09,5 a5 ols ylis asece] uils g o
FO vV = VWA, P <o, d= 7)) Sl jloline ST (g1)1s g3l 10 09,5 90 5,0 a8 ols las it 3
oL @ls b eolittul 095 o (sl (6,155 sloosls b (il ly Jolows 51 Jolss 1 88 (o) 2 sl (P Jgu)
Sobae JyS 09,8 10 g F(Y 5 YH) =0/, P = o), P = /7)) Sloline (o ped 05,5 10 8,0 Slysd Wig) a0
O ol WS ol aS 0lo ylitd Jgaier cmhnd (y905] Cizead F(Y g¥)= 0V, P= 0V 1P = -/ F) S
et 5 S b osesl b G BT P )) el 03l sl (2503 09,5 (503l b 95l
(B J3az) (P>+1-0) 0923 jloline (g kol Bl 5l (655 b 9051 mg

0, as ((¥) IS olul pams o lis (5 5031l slacags Job jo 1) FMS &l pad ol s (V) Jgam 5 (V) S0
3 8bos 0 p0d (52 y03 05,5 53 (g el 8L (2l (05 5505 50 5 2 (505 gasl i 50 UrES 0,5 (S5 >
55 oibly s Sl (ASge CugyS geil Canl a8l 1alS oS 6 g0 5 00 ey 0903l m 40 S5
IVA) el lolas 31 slls los g 05,5 aS ols ylid aBecal uilylg Judos (X2 (V) = /YD, P = < /AF) Csl 05,5
B I3 a3l 5 09,5 93 FMS aS ols lis Jitews 5 g0l (B g 0F) = VVYA, P = /o), 12 =
by Sl 5l Jolss 31 530 oy sl (F Joam) FOV g YY) = VoYY P <o/, d=-1/12) ol lolis
= IFA) Solins o yeT 05,5 45 FMS &l s Wig, a5 ol Lis gl ol ssliiul 05,5 1 sl (6,55 sbaosls L
F(Y oY )= YIVO ,P= /A, 2= +/V0) Cens loline J,u5 09,5 10 s F(Y s YF) = 1+/29 , P = +/+ o) , 12
el 0oLl Glisl (ot yo3 09,5 (3a3T i b Ggaslter G loline ST cnl 6 ols (LaS Sgphiss sl (a3l
> 1100) 555 Jobine 5l Bl 1 5,65 b i3l cmizeat 5 555 b o3l Gt G IS P/ )
© Jgoz) P

(31l Syl £ (0uSilse) 903 et 50 B o903 (Thr9 3 SdlF 900 oLl Y Jgur
Table 2- Demographic and participant characteristics in the pretest (Mean = Standard Deviation)

aiko J S 09,5 R 05 09,5 P (sig)
Variable Control group (n =16) Exercise group (n=13)
. (Y
o= () 39.13+5.52 4177+715 027
Age (year)
% Gherle) 166.19 + 8.14 166.00 + 8.33 0.95
Height (cm)
Pz (P55 68.91 + 9.64 71.90 + 8.87 0.40
Mass (kg)
. ° . . L‘;‘ F .
S 0298 22Ls (0755l pe ) 24.87+2.59 26.16+3.24 0.25
BMI (kg/m?)
e 39.88 + 20.83 3931 + 17.09 0.94
Pain
. gL &
52,5 ;;I)S’ st 1441+ 1.84 13.69 = 2.60 0.39

P>0.05
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Table 3- Results of within-between group mixed-design analysis of variance

el 51 Sholas 51
Main effect Interaction effect
poe i) Time group Time xGroup
Variable Eta- Eta- Eta-
F P squared F P squared F P squared

(UW) (UD) UD)

- 201 014 007 421 005 013 323 005 0.1
Pain

S Sy

65 ,Slos 6.18 0.00 0.19 1.46 0.24 0.05 1129 <.001" 0.12
FMS
*=P<0.05
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Table 4- Student's t-tests for comparing pain, functional movement screen score between the two

groups.
e 09,5 TSI o903l om )
Variable Group Pretest Posttest Flow-up
M| M| O
_ F P _ F P _ F P
8,0 Control .
. . 0.57 0.01 094 21.88 11.94 0.00 1253 0.19 0.16
Pain Exercise
S s SE
8,5 ee Control 0.71 0.75 0.39 2.46 10.23  0.00 0.74 0.81 0.38
FMS
*=P<0.05

S5 03Il 5l ylo 50 Lo yeiie sy 5l (9 g2 (ol (y903] LS B Jour
Table 5- Results of the Bonferroni post hoc test to compare variables at measurement times.

REDIRRERTTS s SS90l G SrSmoseilon
ke 095 Pretest - posttest Pretest — follow-up Posttest — follow-up
Variable Group Mean P Mean Mean
difference difference difference
3,0 Control 3.62 1.00 6.50 1.00 2.87 1.00
Pain Exercise 17.69 0.00" 5.46 1.00 12.23 0.27
65,8 Control 0.59 0.36 0.31 1.00 0.91 0.20
S
6o Skas Exercise 2.58 0.00" 1.77 0.06 0.81 0.34
FMS
"=P<0.05
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Figure 3- Comparison of functional movement

follow-up ((Mean + Standard Deviation). score in the two groups during the pretest,

posttest, and follow-up ((Mean + Standard
Deviation).
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