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Extended Abstract

Background and Purpose

Chronic low back pain (CLBP) is one of the leading causes of disability worldwide and affects
more than half a billion people, imposing substantial physical, social, and economic burdens. It
disrupts normal movement patterns of the spine and adjacent joints and leads to functional
limitations that can compromise daily activities and work productivity. In individuals with CLBP,
compensatory and faulty movement strategies often emerge as they attempt to complete tasks
despite pain, which may perpetuate symptoms and dysfunction. In recent years, non-invasive and
non-pharmacological approaches for managing non-specific CLBP have received increasing
attention, with expert recommendations emphasizing exercise therapy and manual therapy as
primary treatments. Within this context, Dynamic Neuromuscular Stabilization (DNS)—a
concept based on developmental kinesiology and core stabilization—has been proposed as a
targeted movement-control approach to restore optimal motor patterns and spinal stability. The
present study aimed to investigate the effects and durability of an eight-week DNS exercise
program on pain and basic movement patterns in individuals aged 30—50 years with non-specific
CLBP, using the Visual Analog Scale (VAS) for pain and Functional Movement Screen (FMS)
for basic movement patterns.

Methods

Thirty-six adults (30-50 years) with non-specific CLBP were recruited by purposeful sampling
and then randomly allocated into two groups (DNS exercise and control; 18 participants each).
At baseline, pain intensity was assessed with the VAS, and basic movement patterns were
evaluated using the FMS, which scores seven fundamental movements. After pre-testing, the
control group was instructed to continue their routine daily activities without any specific
intervention. The exercise group participated in an eight-week DNS-based program performed
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three times per week, consisting of one supervised in-person session and two at-home sessions.
In each in-person session, following a five minute warm-up, the trainer demonstrated the correct
form and key points of each DNS position (with a focus on breathing, joint centration, and spinal
alignment) and explained the objectives of the exercises. An assistant simultaneously recorded
the correct execution from different angles to provide visual reference. Participants then carried
out the DNS exercise protocol for 40—50 minutes under supervision. A five minute cool-down
concluded each session, after which the trainer scheduled two at-home practice days (Saturday
and Monday), during which participants repeated the prescribed exercises. They recorded their
performance and shared the videos to a dedicated WhatsApp group to facilitate monitoring and
feedback. At the beginning of each weekly in-person session (Thursday), and after warm-up, new
exercises or progressions were introduced based on each participant’s performance and
progression, with continued emphasis on joint centration and proper breathing. Post-test and two
month follow-up assessments (pain and FMS) were conducted for both groups. Data were
analyzed using a mixed-design repeated measures ANOVA (3 time points x 2 groups). Where
interaction effects were significant, within group changes were analyzed via repeated measures
ANOVA, and between group differences were examined using independent t tests at a
significance level of 0.05.

Results

Sixteen participants in the control group and thirteen participants in the exercise group completed
the study. Mauchly’s test of sphericity indicated that the assumption of sphericity for pain was
met (¥*(2) = 1.85, p = 0.40). The mixed-design ANOVA revealed a significant time x group
interaction for pain (F(2,54) = 3.23, p = 0.05, n?> = 0.11), indicating different patterns of change
over time between the DNS and control groups. Between group comparisons showed a significant
difference in pain at post-test in favor of the DNS group (F (1,27) = 11.94, p < 0.01, d = 1.29),
reflecting a large effect size. Within the DNS exercise group, repeated measures ANOVA
demonstrated a significant trend in pain reduction across time (F (2,24) = 5.31, p = 0.01, n*> =
0.31), while no significant change was found in the control group (F (2,30)=0.57,p=0.57,n*=
0.04). Bonferroni post hoc analysis in the DNS group revealed a significant decrease in pain
between pre-test and post-test (p < 0.001), while there were no significant differences between
pre-test and follow-up or between post-test and follow-up (p > 0.05), suggesting that although a
slight increase may have occurred during detraining, the pain reduction was largely maintained
over two months.

For FMS scores, Mauchly’s test again confirmed the sphericity assumption (¥* (2) = 0.35, p =
0.84). The mixed-design ANOVA showed a significant time % group interaction (F (2,54)=11.29,
p < 0.001, n? = 0.29), indicating that DNS training induced greater improvements in basic
movement patterns compared to controls. Intergroup comparisons at post-test revealed a
significant difference in FMS scores (F (1,27) =10.23, p <0.01, d=—-1.19), favoring the exercise
group. Within group analysis showed a significant trend in FMS changes over time in the DNS
group (F (2,24)=10.99, p < 0.001, n? = 0.48), while the control group did not exhibit significant
change (F (2,30) = 2.75, p = 0.08, n? = 0.15). Bonferroni post hoc tests indicated a significant
improvement in FMS scores between pre-test and post-test in the DNS group (p <0.01), whereas
no significant differences were found between pre-test and follow-up or between post-test and
follow-up (p > 0.05). Similar to pain, this pattern suggests that the improvements in basic
movement patterns were largely preserved over the two month detraining period, with only minor,
non-significant declines.
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Conclusion

This study demonstrated that an eight-week DNS exercise program can significantly reduce pain
and improve fundamental movement quality (as measured by FMS) in individuals with non-
specific CLBP aged 30-50 years. Importantly, the beneficial effects persisted after a two-month
detraining period, with only slight, statistically non-significant decreases, highlighting some
durability of the intervention. A key explanation for DNS effectiveness may lie in enhanced core
stability and improved motor control via reflexive or subcortical mechanisms. DNS is grounded
in developmental kinesiology and emphasizes subcortical motor patterns, joint centration,
diaphragmatic breathing, and coordinated activation of deep trunk stabilizers to restore functional
stability and re-engage natural movement patterns stored in the central nervous system. As a form
of motor control training, DNS addresses underlying movement dysfunction and neuromuscular
coordination rather than isolated muscle strength alone. Evidence from other research suggests
that such motor control-oriented approaches are effective in reducing pain and improving
function in non-specific CLBP and may, in some cases, be more beneficial than conventional
physical therapy programs that focus primarily on symptomatic regions. Given its demonstrated
effects on pain and basic movement patterns and its non-invasive nature, DNS exercises can be
recommended as a practical and effective intervention for individuals with non-specific CLBP.
However, the partial decline in benefits during detraining underscores the importance of
continued practice or maintenance programs to sustain long-term improvements.

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

Article Message

Low back pain is a major global cause of disability with wide-ranging health, social, and
economic consequences. Therapeutic exercise, as a safe and non-invasive management strategy,
is central to contemporary care. The findings of this study indicate that DNS exercises can
meaningfully reduce pain and improve fundamental movement patterns in individuals with non-
specific CLBP. At the same time, ongoing or repeated DNS-based activity appears necessary to
preserve these gains over the long term.
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Figure 1- Conceptual model of the factors affecting on occurrence and spread of MMS in sports
organizations in Isfahan province

b ade ey ol e

AR hh e

= | R
= :
£
:

Al wtrm Job

S5 A% g Sy

(e Bt Jalse oty (3555 slgleile ;o ol sl § (S plssar 05 Cypae L MMS
Wed e Izl ShlS Jlidl g 0 Sas g Baa b jalls 10 a5 oauy pl o)l claix! g gSladl (59505« sbosle
ol slaaidly oed oo Slosle (590, A)d 9 (S e SlaanlP )0 03,0S (e o 4 xie Jes)d
85 Zal Slajlucysn 5 Slosbogys Jalse 5l shaegamme 1Bt MMS 35S 5 £585 45 amsge ol Sagh
gdge Olojles 5 Ca e 4 ol Cirge Solats Oj50 4

Slagleile 3 Cwas & Jyiive Glpde (e Soms 5 3,55 MMS g 5 I35 35 else oo ntee 5| (S
iz 5 Sz ol lag] et sla Sy mboos wls & QIS 4 glete s el (225
oleral plel (53555 splejl 2 MMS 3551 Jelge 51 (S el liws ) sla2Ulss 4 gl o5 slozel
OLSH OMles g o Llgs 5 Loy el S pgal LS 50 poe Seasd la Shgwls (e glo 4 el
S min 098 Olejle Cu e 5 § S meeal p 35 508 2l 4z 5 bl Sl gy, S DLl g
Wlgs oo cplojlo sboojer ana b (o ;o QLS L LSl o Glpae (208 Slypa (g )0 (B Wslalas il
S olpae ey S 05 o Baisdaslas Ko (S eiores Kol MMS g48g 0 105 51 Lole
208 Jelge )00 51 4auS oo Jlid, O g0 SO w0l o Smazd Gl S ddazei b g pae g Cl
sl &l S ot glosigy oalylS a3l g w3l Ol 4y ols Cuglsl (o555 glaplejle ;o MMS g3
555 s anme i )ls aST IS culie sloay (g s aie i sl g puiios &l a5 Sl o« 4
5 oS 45 b S e (Kol 5 S el Lo 1 55 LIS o5 S e slaal LSS sl |, s 5
Sad polo (LS iy (i )3 Sl iylby (p S i S5z Glpse b 3,5 ) (Buglaslan

@lﬁMw;_? Copde ot Lol 5 1S sage o |y g in by g oS cudled lojle jo (gylol el 1 i

QY 05lous AY 0590 NFF (LT 9 0 ¢ o9 S o Slalllane aobiliad



¥ g o 3w 53 Cu e sy <BT (MMS) Ciiomzusing 3o o ydiow

G (areds o s ol Gl o a5 0ed e Gl oby (6,5 )L g (o0 e slalad cpl ogdle il
3 e gpe sl Ol 4 5l g drd codiel 040 el | 0SS Jlesl HLSLS o Slae 1y 65 S S
Ol g 09 co ouay cpl wais Sl ()l 4 polase JLa g lpoe glp sulem e Sgile 99 0o S
(2blg Slil gl sedls Jlady (Bugbaslas )l (SO aias a4 auS o dgame |, g pie (O slals )l o,
650 onigialas «uiS S Lasd | pa o alys o L) 1003 oo Gaw OlSj> 2 35 o8 Cooms 0 1 oo
Ko S S AT Gl & el CenSls l pae lasl Jaame (o5 0,5 Copaer 0,5 ol 5
PGB0 7S 45 A8 o0yl g i 93 il Lad> Lo 4y (S e S (0l Bk 5l e (B rizen
5 ka3 Laeds wilesls ylas Slidms 4 Casl Jl> 0 pl S o canis lojl jo 1) byl CoaBge daas )b
S (o0 S 5 e (Jid (F3gm 3 alS 4 aSl g oo 550 1P cge iiSa OIS (g jluaslys
aSlyz sl LSS sl Olime Gl 5 0551 ials (S e S ol b sla il 5550 e
OB auSes L 5l (S aisS o oy lesle S a blad g 00,5 (59,95 e les] o iz o s IS
590 095 S, LS Lasas iyl asG llas S 4 olazel gloay a5 oo 0,5 )bl g9.590 ol 4y o)Ll L
s (V.Y ST g plS Gloimgy sloaidl b gl pl «uilo co 5 sbs 51 lojles ol o aSl S o
Sl 0gd so Cawe MMS oS ailge oy ot 51 (S5 (silojlo olaiel Kin 3 )0 cans o Sludl (59,00 amy jo
ol olasd il S ess gl slapivaw Jlosl 5 lws o5 6,5 Il (ials (LS )15 slaons] (o dy o
Db oo L2l lojle Blad 5 (g, el 5 ditss 355 lolBaus Lo 4 0B LSS T jo a5 WS e
Sy O 50 @)l gl L a5 auS b ] (LSS 4 Slep» :ciS o) cpl jo B usbaslas 3l (SO
UL’T JJ[AJ L)M.le U.CL! ULJ)LY M&jy} 9 o)..i:‘ )| w‘..o.?- .)9.0 ‘UJl » oa)‘Lﬁ- «.)...,Iose L\.a.n‘; ‘) J)L.M.A 9 UJ)L>
2,5 o il eSS es lin 5l (SO 0S8 e dgaome | did wl, slecas g 098 0 4l olg slaolpiins 4l
Oz S Ko pdyeei ) 039 B> S (oS 398 (o0 a2 190 Fngd 9 W05 L dleiiy (2 S sS A5 arxe jo»
@ 395 sloay Slojle Kin b 95,5 o )8 05,08 sla il b g olojls beos sljle odlebs « ol
Oolidl 4y o Wilgh oo dal il b 0gd o 00l Gauw Slesel alS g colSh olatl Ceeway (odlad g 5,5
CotleS Hlojles jo yliudds 0 o (wla| oyl aST > w058 (LS IS (6 pds i gtun 2als § adlriie slo,ls,
555 oo )8 pilicon 15 6,800 Sl ) onl 2 ogdle g oo 356 ()l poe Lawgs ks (oS Slagonas § !
hlrs ez 5 Nisdioe Glpoe JB Gl sl @Il oo, S5 5e i S5 Jeld slrar 61 slaes s
Sloadl b mls (nl 09l oo (oulul Jhne (LSS 555000 (20U 5 Sl 255 5 sba oo SRl el oLl
Ol,S s MMS (508 0 ol (3B (0 poe 2l 5L sla,bisle ¢ 1,5 bl Kin s Slojle Jlaie
30 Gt g bolisle sy (g pdlcllas] (olbls )| (0,5 sgaome g 48,bSS (log oS el 45 o ylo sl

1. Caise & Tucker

2. Majhosheva

3. Felician & Amos

4. Samakao & Mulenga

QY 0 ylocs IV 0,93 VFF 4T 5 pto0 ¢339 Ct poto ilelllag dolibad



oo ¢ o yuo Q¥

oloile Sbae S 0lS 5 olte Slysios & QLSS (Sl alidl cmge wnizr slaoleiiy indy
il e s QLS 5 walioe YU 5l laraas aon (89 20,8 ey (ighy 50 QBWSES 10 5l (S 09 00
g drwg slaco B g ogdioe (B slapbole 10 Gysle g Sisese SR czgs (e Slag Kan (yas
by 5 55 05 slra (LS, AT 098 g0 Sl i b siue 5 DLl el 0525 20 o o0 (e S <500
0aisS J iS¢ 3u8o LbU 4y eSS colas sl 1) poe di el plaS anil ol pae et ML JLis 4 gz
S ogm® IRl sledie; (29,5 9 63,8 LS (RalS pogdle il g DL (e Jolas 0925 (nl s oo S35
5 Ll slo s slml el lae )5 olee jo (ol oSlle oo 281 05 G 5l 058 o0 QLS 5o S,
S olpble ((blieys ab salys o plojle o Slee Jals 4 Colgs o 4 05d oo (6 pdy gt (laid
Seuge 5 LS, 05Kl (ralidl sals i o alblF S sl Kl 1) oS ke o e sl o
s SlyFan (VY)Y Lo s (V- YF) Vigdigmle clalllas slaazily b gl ol aiies Slojles clo g ,>
slngl g ond SIS Kimyh i (S elazm] el 2alS &g 4y ooladl g eloim] Layl,d anels o
s slazel L2als daail yo site clbslisl o lesls 0y el 1o Cind 09 oo hles Blojl & ke 3,5
309 SLoloile (IS 3 Slee a5 Cesl Zy oo g5 cnl £98s Je 03 il elaizl g (g0 lacules 095 4
xS e oo Blole s S 5 pls Laailes, 289 23,5 o)Ll S Wi dianbas 5| Sy 0,38 oo il
33 i e el Ih Ky 5,18 ol popdle €05 8 Sbeos v GUS)S 0 1Sl g coges Slotiel 45 ol
3935 Sl Olyz s 0355 S0l g all,F U8 (sl bgy sal ) 0,0 Lale (loygly (6505 S 4 yzeio canal
W JSitee 5lzrs ooyl ey Cunyi 5o laplojls a5 35 00 sl 9,505, (nl eulidyd D9800 Su e doye &y
4 e Sl o Daejlis jo ales pl el B S preal g S il spdicelbl Kin s,
Foml ok ) alies J> 5 osls bl L] o a5 05 S ete Gl & atly alaglejls (6505 S
Gl 290 ¢ 0y (sl 4 Cond axal> o jo solaiel o Gl e b o relS aliay Slejle
a3 g 303l Sl ]y lagl (Jle sk 5 95800 (23555 slagleils | ogas 5 ages slacule
Ga9 Wawg e 53 (592 (gmile Wl e (D)5 Glaplele ) Ciemiieg See (e S pabanoly
Sl csllas (Y- YY) Y8 g0 5 5w ooy sloadl bzl o

sibios asl wgd go axlis wel,5L o pae Seaw o lyieds Ll MMS was o lid Lhagh ol b
2 ol wais Garge ploj s year a8 3l 18 5 slaizl 5 Slul 5 (Slosle (sune Jalse I (lasgerme
2ol 50 o sl glojle sleaiel Sia s o cans (olpoe ablF S 6,5 ogboe b5 slaglejle
aQ uL.S)lS ‘siu.u.:‘s u,...al)ﬁ‘ ‘5‘)4 S 9 RS oo R Cawddulawd ;A.ﬁ 0 u.i‘ GCLQ.&‘ 6[.&..\AL..> 9 L5..').'\.\.0
Sl osany (nl Gy 5 8589 5 5 Jelse Sy bl (a2 1ipslice ool laplojls (555000 (2015 5 Gl peeke
3 T gt 55 (e K8 5 b Ualajle O 055 e Sleiiy el (69,5 o 2905 51 5,55k
L B9 (Sy9ro e Sl Son (Rl LS S L 6l b slad sbml S 55 e QLS 4 slesel

1. Majhosheva
2. Milner
3. Samakao & Mulenga

QY 0 jlos AV 0,98 IFF (LT 5 o0 ¢ 39 Cut yrove olalllag dolibind



R g o 3w 53 Cu e sy <BT (MMS) Ciiomzusing 3o o ydiow

) Snse Sew onl i SIS algi oo a5 ol SLeladl aboz il (655,0508 Slas S Ci 285 5 B
Ohl8 4 il e (S5l o e g LS sl Sl s ate) 50 (e Gjsel ol 2 edle aims rals
6315 2 (e (2O g0 Shae b5l Blad (slaeiuns sl (ulgi)e wiS S5 lejle g lky 5 6504
o aSlooTyl i Lyl Slojle o,Slae 35 5 ol S ciie Sl L2alS 5o cage Uik il s s, San g
Gl 4 oany] Olidiod 09 oo olptiny g Carniog S (bS5 g8 IS ST alse qusyp Shmg3 0ol
2309 sLplele 3 (b pae Gla)lisle see ln pladde 5 W3l onsy l SRS Gl She ol

IRVEXLN

Ao ply

Sne Jolos o aty) web oo 2l LI SRl sl jalbay a5 (2555 slaglels )3 Ciemiieg e oy
Koo yd Wb layloslus consay ol b abilie glys il ) oo coml ylojlis (5590 00 4 g 0,0 elaiz g lojls ¢ L]
RS yusS 6..;1)55)54 olS g LSS @ slesel LSl s edl Caomw s |, 345 S e

SH Ol Mo

Sl oy Cule;y gt cpl jo (SIS OlaxMe  slod a5 Wigd o i B okl

QU 9 o5 yliwo

QLM).AA L.é)d.:.p 56}‘°;-.}.°~)-?.|

du U""‘"‘})"“" :L:boé‘é 6)3‘&“"?

| N UUWESSUUN [P T WESUON TSR VORI P R W e

By ol g o yuo Lo jouas e oylisgs

Ol oo Lo ezl g 5 (sl

Olko yo LS joaz 1059 pde

&l ol

Sl mdlie ol Alae cpl o Banan g kbl Ll

SO H08 g S
Dgd o (S,a8 il oS Ll agh opl jo oS Huwl F 8 s g aslel des (oS

&b

1. Babaei, M., & Soheili, B. (2023). The role of privatization in the development of public sports
participation. Journal of  New Studies in Sport Management, 4(2), 778-788.
https://doi.org/10.22103/INSSM.2023.21045.1171 [In Persian].

2. Barker, J. R. (2024). Recommendations for organizational leaders to sustain and balance employee
motivation: A qualitative narrative inquiry (Doctoral dissertation). University of Phoenix.

3. Benwahhoud, N. (2023). A change in performance when working under two different
leaders (Doctoral dissertation). University of the Cumberlands.

QY 0 ylocs IV 0,93 VFF 4T 5 pto0 ¢339 Ct poto ilelllag dolibad


https://doi.org/10.22103/JNSSM.2023.21045.1171

oo g oy lido o a¥4

4,

5.

10.

11.

12.

13.

14.

15.

16.

17.

Caise, T., & Tucker, J. (2024). Exploring the impact of micromanagement leadership in remote work
environments. Business Management Research and Applications: A Cross-Disciplinary Journal, 3(1).
Felician, M., & Amos, O. (2024). A critical review of micro-management practices: Constraints and
endorsed measures in selected public secondary schools in Morogoro municipal,
Tanzania. International Journal of Education, Learning and Development, 12(5), 43-66.
https://doi.org/10.37745/ijeld.2013/vol12n54366.

Maclntosh, E., & Burton, L. (2024). Organizational behavior in sport management. Human Kinetics.
Majhosheva, M. (2024). Positive and negative sides of micromanagement. Knowledge-International
Journal, 67(1), 105-109.

Milner, J. (2024). The motivational micromanager. Organizational Dynamics, 53(3), 101054.
https://doi.org/10.1016/j.oredyn.2024.101054.

Nauman, S., Zheng, C., & Basit, A. A. (2024). Supervisor knowledge Hiding’s impact on employee
creativity: implications for thriving at work and future career. Knowledge Management Research &
Practice, 23(1), 40-51. https://doi.org/10.1080/14778238.2024.2334455.

Orieno, O. H., Udeh, C. A., Orickhoe, O. 1., Odonkor, B., & Ndubuisi, N. L. (2024). Innovative
management strategies in contemporary organizations: a review: analyzing the evolution and impact
of modern management practices, with an emphasis on leadership, organizational culture, and change
management. International Journal of Management & Entrepreneurship Research, 6(1), 167-190.
https://doi.org/10.51594/ijmer.v6il.727.

Purnama, D. P., Alam, M. P., Mujanah, S., & Fianto, A. Y. A. (2025). The impact of micromanaging
by zoomer generation on baby boomer: effect on physical and mental health at PT XYZ. International
Journal of  Management, Accounting & Finance (KBIIMAF), 2(1), 49-59.
https://doi.org/10.70142/kbijmaf.v2i1.270

Rapeli, S. (2024). Micromanagement in the careers of prominent leaders. Retrieved from
https://albimarketing.com/docs/Micromanagement%20in%?20the%?20careers%200f%20prominent%2
Oleaders.pdf

Ryan, S., & Cross, C. (2024). Micromanagement and its impact on millennial followership
styles. Leadership & Organization Development Journal, 45(1), 140-152.
https://doi.org/10.1108/LODJ-07-2022-0329

Samakao, M., & Mulenga, R. (2023). Understanding the counterproductive effects of
micromanagement in leadership using the lenses of Subordinated€™ s employees. International
Journal of Research and Innovation in Social Science, 7(10), 2100-2109.

Voordt, T. V. D., & Jensen, P. A. (2023). The impact of healthy workplaces on employee satisfaction,
productivity and costs. Journal of Corporate Real Estate, 25(1), 29-49. https://doi.org/10.1108/JCRE-
03-2021-0012.

Wilson, P. J., Roe, G., & Kiely, J. (2024). Decision-making in professional sporting environments: An
International ~ survey  of  experienced  performance  support  staff  perspectives.
https://doi.org/10.21203/rs.3.1s-3861662/v1.

Zarifi, F., Khazaei, A. A., Yousefi, B., & Hassani, Z. (2021). Sport policy making in the legislative
system of the Islamic Republic of Iran (1980-2001). Research Letter of Political Science, 16(2), 139-
173. https://doi.org/10.22034/ipsa.2021.4272.3764. [In Persian].

QY 0 jlos AV 0,98 IFF (LT 5 o0 ¢ 39 Cut yrove olalllag dolibind


https://doi.org/10.37745/ijeld.2013/vol12n54366
https://doi.org/10.1016/j.orgdyn.2024.101054
https://doi.org/10.1080/14778238.2024.2334455
https://doi.org/10.51594/ijmer.v6i1.727
https://doi.org/10.70142/kbijmaf.v2i1.270
https://albimarketing.com/docs/Micromanagement%20in%20the%20careers%20of%20prominent%20leaders.pdf
https://albimarketing.com/docs/Micromanagement%20in%20the%20careers%20of%20prominent%20leaders.pdf
https://doi.org/10.1108/LODJ-07-2022-0329
https://doi.org/10.1108/JCRE-03-2021-0012
https://doi.org/10.1108/JCRE-03-2021-0012
https://doi.org/10.21203/rs.3.rs-3861662/v1
https://doi.org/10.22034/ipsa.2021.4272.3764

