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Comparative study of therapeutic effect between scapular stabilized and general

exercise in the fourth year’s dental students, Faculty of Dentistry, KhonKaen University
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Abstract

Background: Poor posture is a common cause for neck pain, back pain, and low back pain. Working position of some
careers lead to these disorders. For example, dentists always work in forward head posture and shoulder abduction. Thus,

a good posture with working position and exercise are procedures for prevention and treatment simultaneously.

Objectives: To compare the effectiveness between scapular stabilized and general exercise on alteration of craniovertibral
angle, ability of utilizing of craniocervical flexor muscles, and strength of scapular muscles (serratus anterior, middle trapezius,

lower trapezius, and rhomboid muscles) of the 4" year’s dental students.

Materials and methods: A quasi-experimental study was designed for this current study. Seventy four participants of the
4" year's dental studentswere recruited and divided randomly into two groups by sections ofstudying. Thirty seven
participants were performed scapular stabilized exercise (group 1) and thirty seven participants were performed general
exercise (group2), respectively. These exercises were inserted during clinical practice period which were performed 15 minutes
per time, 2 times per day, and once a week in 3 months. All of measurements were tested before exercise, one month after

exercise, and three months after exercise.

Results: 1) Means of CV angle before exercise, one month after exercise, and three monthsafter exercise of group 1 were
50.55+5.14, 52.04+2.94, and 53.64+2.94 degrees. For group 2, the means of CV angle were 52.04+2.94, 51.99+3.00, and
54.59+3.00 degrees. 2) Means of ability of utilizing of neck flexor muscles were increased significantly in both groups. 3)

Means of scapular muscles wereincreased significantly in both groups.
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Conclusion: Scapular stabilized exercise and general exercise can increase ability of utilizing of neck flexor muscles and
increase strength of scapular muscles similarly. However, scapular stabilized exercise showed improvement of CV angle
faster than general exercise.
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Table 3 Anatomical analyze of scapular stabilized exercise.
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Strengthen muscles
Scapular stabilized exercise Stretched muscles Isotonic
Isometric
Concentric | Eccentric

Stabilization of serratus 1. Rhomboid (reciprocal inhibition) 1. Serratus anterior
anterior 2. Middle trapezius (reciprocal inhibition) - - 2. Pectoralis major

3. Lower trapezius (reciprocal inhibition) 3. Pectoralis minor
Stabilization of rhomboid 1. Serratus anterior (reciprocal inhibition) 1. Rhomboid
and middle trapezius 2. Pectoralis major (reciprocal inhibition) - - 2. Middle trapezius

3. Pectoralis minor (reciprocal inhibition) 3. Lower trapezius
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Table 3 Anatomical analyze of scapular stabilized exercise. (continues)

Strengthen muscles
Scapular stabilized exercise Stretched muscles Isotonic
Isometric
Concentric | Eccentric
4. Subscapularis (reciprocal inhibition) 4. Infraspinatus
5. Teres minor
6. Levator scapulae
Stabilization of lower 1. Lattisimusdorsi (reciprocal inhibition) 1. Lower trapezius
trapezius 2. Teres major (reciprocal inhibition) 2. Anterior deltoid
3. Long head of triceps brachii (reciprocal 3. Pectoralis major
inhibition) ) )
4. Posterior deltoid (reciprocal inhibition) 4. Coracobrachialis
5. Biceps brachii

Table 4 Anatomical analyze of general exercise.

General exercise training Stretched muscles

Strengthen muscles

Isotonic

Isometric

Concentric Eccentric

Chin drop 1. Neck extensor muscles

2. Upper trapezius

Pectoralis stretching 1. Pectoralis major
2. Pectoralis minor

3. Anterior deltoid

1. Posterior deltoid
2. Middle trapezius
3. Rhomboid

Shoulder retraction

A~ O N =

. Middle trapezius
. Rhomboid
. Lower trapezius

. Levator scapulae

Chin in 1. Neck extensor muscles

(reciprocal inhibition)

1. Neck flexor muscles
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Figure 1 Assessment of craniovertebral angle (CV angle)
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Figure 2 Craniocervical flexion test (CCFT)
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Figure 3 Muscle strength test for serratus anterior muscle
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Figure 4 Muscle strength test for middle trapezius muscle
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Figure 5 Muscle strength test for lower trapezius muscle
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(muscle strength test for rhomboid muscle)

vi'n’%'wﬁummaﬁmagiuﬁwuauﬂ'iﬁawaLmuvl,wd%é'q
1398219 HHD uSmisnansnsurianwuw IWanaasiag
28NUITIINIAINTZANELUNNAUNIIEIURAI (scapular
retraction) SINAUAIIRYUNIZANFZUNAINIIGIHE
(downward rotation) enuyNWNL HHD Tagvnulsdun 2 ase*
wazenaNLdafavesmnasauiiiarinny 0.89 to
0.96 %aagﬂm:ﬁuga” (Figure 6)

=

Figure 6 Rhomboid muscle strength test
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WReNgRREWIINGNTILENA independent samples
ttest unzlSpuifisunelungudioaiid two way repeated
measures ANOVA srutsiiszdiulefur A3 CV AuEnaNTn
MINWANMIVINUY panAitar s uazanaLTIuss
PaInduLitesauazTn ms"sms']:ﬁﬁagaﬂz\mmw
115un3N STATA version 13

NaN1IIANE

L3

ayanialilvasaraasias
omasasitsumsannassiduindnmame
FuaUANEmMaassullf 4 S1winrisnan 74 o wieen
ugesnguanuanssd Jodnimmnsadtn nguusnlesu
mIsaniasmMeiaanusisevesazindnivae 37 1o
dwwamediwan 12 Mo iwangadiiwamn 25 1y g
lady 22.14+1.34 T swiiniade 57.41£13.17 Alansu uas
daugdmﬁﬂ 167.73:10.93 (udiuas ngugadlasuns
sanfasme lUfvisnue 37 1o Wiwmwemosiwam 8 1o
IWAREINT 1IN 29 T mqmﬁﬂ 2231159 11 shwiniady
56.85+12.17 Alaniu LLa:mugamﬁﬂ 164.5149.89 LTUALUAT
Lﬁaﬁn“ﬁagavlﬂ?me:ﬁmaaﬁawuﬁw%gaﬁ”ugﬁwaa
ﬂzaaaaﬂfcjuvl.ajwummLmnemﬁ'u (p>0.05) (Table 1)

Table 1 Demographic data. (Mean+SD)

Characteristics | Scapular stabilized General
exercise group | exercise group

(n=37) (n=37)

Age (years) 22.14+1.34 22.31+1.59

Gender; n of 25 29

female

Weight (kg) 57.41+13.17 56.85+12.17

Height (cm) 167.73+10.93 164.5149.89

Body mass index

(n)

<18.5 kg/m® 5 6

18.5 to 22.9kg/m’ 14 15

23 to 24.9kg/m’ 10 8

25 to 29.9kg/m’ 8 8
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13072913z naNDDIATHLUALAD (craniovertibral
angle: CV angle)

A = A . o A

WallSoufisuyy Cv mﬂ’l,uﬂqwamuﬂwaaﬂ
fadn1e 1 1601 LATANURAIINNANTEANTNAINY 3 LADw
wudwmjuaaﬂﬁwﬁomwﬁmﬁammﬁuﬂwaaa:ﬂ'ﬂﬁms
A X ' Ao o a aa A = A
Waduasys CV adwlnpdagnsialansouiay
o 0 A = A
AuraumsaanmMaIne (p<0.05) luanefimsdSouifisy
szmwnajwwu’jmqu CV flanrinnnsaaninadne nadsu
MIBANTAINE 1 LADU LAZRAITNMTBENTAINY 3 LHan
ldwuanuuandrs (p>0.05) (Table 2)

NINATAUANNAINITANITAIVANNITNNIWYDI
né’w;ﬁtaﬁ‘uﬁim (craniocervical flexion test: CCFT)

LfiaLﬂ’%ﬂuLﬁm_lm']mmmmmsmuqumsﬁ’mm
°ua\‘mﬁwutﬁaﬁwﬁmzmﬂun@mé’aL’%'mmsaaﬂﬁ'lé'amy
1 1ou ussmaISNMIBaNaIMY 3 Han wuiwﬁ%aaamjw
ﬁmwummsnmsmuqumsﬁwmmadnﬁmLf‘:aﬁuﬁm:
WMuduagdiodaynsaaidesouiiisuiunon
aanmiaIne (p<0.05)

LfiaLﬂ’%ﬂuLﬁm_lm']mmmmmsmuqumsﬁ’mm
maanﬁwmﬁaﬁwﬁmwaanﬁmLf‘:aﬁuﬁm:sszmﬂ@
riaumiaaﬂﬁ’]ﬁ'amUwudwcﬁagaﬁfugmmaawzaaaanﬁiuvlaj
WUAMULANGATS (p>0.05) WaSsuifisuanusinin
msmuqmmsﬁ’mma;mé“mLﬁaﬁuﬁswzszmwmjwﬁa
Sun130anfaIne 1 LioulasnasisuMIsantiasme
3 Léﬁ‘auwm"]¢mummmmsmqumsﬁwmmaanéﬁmﬁa
A9na lWLANNULANGN9(0>0.05) (Table 2)

[ % dly I3 o aa 6
MINAFALANNUTILTIVaINANLHaLTDIINAFUBWNLIYS
(muscle strength test for serratus anterior muscle)

A a A = % &

WU oUNoUAI TN LT ILIIVBINAINLHD
wrasTaruaniisusAslunaasuNIeantadInIY 1 han
LRZWAILINNNTaaNAaINIE 3 Laauwu'j'm”aaaaﬂa;uﬁ

~ v ¥ L AI g 1
AMULTILIIVBINA ML BTSN AR UNLTITIAND UL
InpsamestialaSuufisuninewnmeantsime (p<0.05)

A A a = o & & @ AA 6

WS HUMEUANNTILTIURINAUABLTE TN ARLOUNS S
FERINNgUAaRNIIaaNIAINNLINTo AN U U8
Na8aINgu lINLAMUUANGNI (p>0.05) LiladTouifiny
AMNLDILTIVBINAINLIAD

irasIasuauiiiioTzndnindunaiiunis
20NMAINNY" LABULALHAITUNTEBNTRINY 3 LHan
WUINANNLT ILIIVBINA LA AINE BIWLANN AN
(p>0.05) (Table 2)
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Table 2 Comparison of the outcome measures between baseline and one month after exercise and three months after

exercise in the scapular stabilized exercise group general exercise group. (MeantSD)

Item Scapular stabilized exercise group General exercise group
Afer excecise Afer excecise
CV angle Baseline 1 3 months Baseline 1 3 months
month month
50.55+5.14 |52.04+2.94* |53.64+1.61" | 52.04£2.94 | 51.99+3.00 |54.59+1.87"

Pectoralis minor length test

Right 5.48+1.24 |[5.31x1.61 520+1.41" | 5314161 |[525¢1.29 [5.02+1.18"

Left 5.60+1.12 |5.41+1.24 5.31+1.24"7 |541+1.24 |[539+1.40 [5.10¢1.28"
CCFT 28.81£3.00 |30.60+2.87* |31.23+2.12"" | 29.03+3.34 | 30.43+2.87* | 31.09+2.08"
HHD; scapular muscle strength

Right serratus anterior 7.58+2.05 |[9.30+2.52* |12.99+1.98" |7.43+2.15 |9.24+2.21* |12.65+1.55"
muscles

Left serratus anterior muscles | 7.26+2.12 9.53+2.54* 12.70+2.08"" | 7.1322.07 | 9.04+2.44* |[12.14+1.937

Right middle trapezius muscles | 12.59+2.43 | 13.89+3.45" | 15.79+2.41"" | 12.03+2.10 | 13.10+2.07* | 15.12+2.04"

Left middle trapezius muscles | 11.65+1.83 | 14.05+3.04" | 15.83+2.56™" | 11.65+1.83 | 13.13+1.90* | 15.08+2.50 "

Right lower trapezius muscles | 11.63+2.27 | 13.51+2.85* | 16.55+2.13" | 10.97+1.86 | 12.94+2.09* | 15.98+2.15™

Left lower trapezius muscles | 11.83+2.18 | 14.22+2.83* | 16.24+2.19" | 11.24+1.85 | 13.33+2.05* | 16.2622.41"

Right rhomboid muscles 11.08+3.28 |10.93+2.70 |12.06+2.74" [10.17+2.56 | 10.38+2.15 | 12.04+2.10"

Left rhomboid muscles 10.78+3.01 |10.2242.70 |[12.42+2.57" | 9.99+2.13 |[9.97+1.94 |[11.93+2.217

Note: CV angle: craniovertebral angle, CCFT: craniocervical flexion tests, HHD: hand held dynamometer, *Statistically significant differences

from baseline (p<0.05) # Statistically significant differences between groups (p<0.05), tStatistically significant differences from one month after

exercise (p<0.05)

msnasauaNaisussuasnaianTlBuasnunans
(muscle strength test for middle trapezius muscle)
anuudussvesniuitani s asiunansnas
nsju%ﬁ’uéwmiaanﬁﬁé’amﬂ 1 16 ouuasnassunng
panniiaInie 3 Lﬁauwu'jm{iaaamjuﬁmil,ﬁ'wfu
yesnnuudILsIraInauiansdifsasunatiodng
fivsdyneaiadewSouifisuiudeumseanisiniy
(p<0.05) afuifisunnuudsusiasnsuiiana s
dauna’mmiwmjwﬁauﬁﬂmiaanﬁﬂﬁl‘lmUwudﬁaga
ﬁupmawﬁammjﬂzjwumﬁuLmﬂ@ha (0>005) iRy
iw'jwanéwaammLL‘I’T@LLiwaanﬁ’mtﬁamnﬂu’fma
SIUNNIRAISUINMRIME 1 \Wwauwungueantiame
aanuiiuasassandnmsiudusesanuudusives

Journal of Associated Medical Sciences

ﬂéu”'mLf:amwfll,%samuﬂa'mgan'hamaﬁﬁfﬁﬁ'm”mumaaﬁﬁ
(v<0.05) LLazLﬁaLﬁsuﬁ'umjuaaﬂr‘i'léi‘inmw%vl,ﬂLﬁaLﬂ%‘wLﬁsu
mmuﬁmmﬂuaané’mLﬁamﬂﬂLfﬁﬂamuﬂmﬁ:ijmjwﬁa
Sumseaninaime 3 Wawnuhanuudousiasnduile
a9na lWLANNLANGNS (0>0.05) (Table 2)

nsnagaUANNUSILssIasnawianT i Buaduans
(muscle strength test for lower trapezius muscle)
anuudiussasnauiton S uadiud19ves
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nseanNtIaINIY 3 Laan wud'mgaaaoﬂa;uﬁﬂ'mﬁwﬁu
299ANNULTINTIVEINA W HaN I T F aFEINEI8H1 9
fvpdagnesiadioSoufisuiuiensanmsiniy
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(p<0.05) wastfiar3aufsuanuudsussvesnduite
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(muscle strength test for rhomboid muscle)
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