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Investigations of upper crossed syndrome’s characteristics in dental students
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Background: From biomechanical dimension, working position of dentist is a prolonged trunk forward bending and
forward shoulder posture during clinical practice. It can be assumed that dentists have a high risk of neck or shoulder
pain, and upper thoracic pain. These conditions may lead to upper crossed syndrome (UCS) which is consisted of

pectoral and neck extensor muscles tightness with scapular and neck flexor muscles weakness.

Objectives: To determine craniovertebral angle, pectoralis minor length test, craniocervical flexion test, and scapular

muscles strength tests in dental students.

Materials and methods: A cross-sectional study was conducted in 220 dental students in 1-6 grades at KhonKaen
University. The participants were received physical examination. Length testing of neck extensor muscles was
measured by craniovertebral angle, length testing of pectoral muscles was measured by pectoralis minor length test,
strength of neck flexor muscles was measured by craniocervical flexion test, and strength of scapular muscles was

measured by handheld dynamometer.

Results: The result found that the average craniovertebral angle was 50.76+6.99 degrees. The average length
of pectoralis minor muscles were 5.44+1.29 and 5.46+2.14 centimeters, on right and left side, respectively. The
average strength of neck flexor muscles was 28.55+ 2.29 millimeter of mercury (mmHg). The average strength of
scapular muscles which consist of 1) serratus anterior muscles were 7.99+2.08 kilogram (kg) on the right side and
7.77+2.19 kg on the left side 2) rhomboid muscles were 10.03+2.83 kg on the right side and 9.86+2.79 kg on the left
side 3) middle trapezius muscles were 12.79+2.57 kg on the right side and 12.66+2.55 kg on the left side 4) lower
trapezius muscles were 12.43+2.41 kg on the right side and 12.58+2.39 kg on the left side.
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Conclusion: Dental students trend to have tightness of neck extensor and pectoral muscles, whereas strength of
neck flexor and scapular muscle are normal.
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Figure 1 Craniovertebral angle (CV angle)
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Figure 2 pectoralis minor length test
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Figure 3 Craniocervical flexion tests (CCFT)
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Figure 4 Serratus anterior muscle strength measured by HHD
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Figure 5 Rhomboid muscle strength measured by HHD
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Figure 7 Lower trapezius muscle strength measured by HHD
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Table 1 The intra-rather and inter-rather reliability of each outcome measures.

Item Intra-rater 95%Cl Intra-rater 95%ClI Inter-rater 95%Cl
reliability 1 reliability 2 reliability
CV angle 0.988 0.951 t0 0.997 0.953 0.809 to 0.988 0.929 0.713 to 0.982
CCFT 0.924 0.756 to 0.985 0.913 0.700 to 0.978 0.930 0.720 to 0.983
Pectoralis minor length test
right 0.997 0.988 to 0.999 0.997 0.988 to 0.999 0.964 0.856 to 0.991
left 0.988 0.951 to 0.997 0.971 0.965 to 0.998 0.935 0.738 to 0.984
HHD; scapular muscle strength
right serratus anterior muscles 0.949 0.794 to 0.987 0.988 0.950 to 0.997 0.951 0.802 to 0.988
left serratus anterior muscles  0.975 0.899 to 0.994 0.978 0.913 t0 0.995 0.954 0.814 to 0.989
right rhomboid muscles 0.992 0.967 to 0.998 0.966 0.864 to 0.992 0.943 0.770 to 0.986
left rhomboid muscles 0.969 0.875to0 0.992 0.991 0.963 to 0.998 0.934 0.732 to 0.983
right middle trapezius muscles 0.952 0.809 to 0.988 0.933 0.732 to 0.983 0.856 0.727 to 0.983
left middle trapezius muscles  0.972 0.886 to 0.993 0.950 0.799 to 0.988 0.941 0.761 to 0.985
right lower trapezius muscles  0.984 0.935 to 0.996 0.950 0.799 to 0.988 0.969 0.875 to 0.992
left lower trapezius muscles 0.979 0.914 to 0.995 0.971 0.885 10 0.993 0.935 0.740 to 0.984

U w' C>
4.2 wagaﬂﬂﬂﬁmmmaum
o 4 o . = P G VI
AIRIRNATNLYITINNITANWIATIBLT BN AN 17
AN UALNNLANRATTUTN 1-6 INIUINNINNG 220 A%
WA Iwd I 41 A% URSLNARDITIUIL 179 An

410 Journal of Associated Medical Sciences

mqmﬁﬂ 21444169 T Yinwiniade 56.46+11.17 Alansu
LLa:dmgomﬁﬂ 162.71+6.99 LTUALNAT ATHNIRNEY
21.26+3.56 Alan3u/AN®AT (Table 2)
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Table 2 Clinical characteristics of dental students (n=220).

Variables n (%)
gender
1) Males 41 (18.6)
2) Females 179 (81.4)
Age (years) 21.44+1.69
Weight (kg) 56.46+£11.17
Height (cm) 162.71+6.99
Body Mass Index; BMI (kg/m®) 21.26+3.56
Waist circumferences (cm) 72.76+£9.14
Grade
1) Grade 1 38 (17.3)
2) Grade 2 35 (15.9)
3) Grade 3 37 (16.8)
4) Grade 4 38 (17.3)
5) Grade 5 37 (16.8)
6) Grade 6 34 (15.5)
Dominant hand
1) Right side 202 (91.8)
2) Left side 12 (5.5)
3) Both sides 5(2.3)

a v d"
4.3 N130529USS I ARAINNYIINAINLBDUAL
d U
AMNLTILITINAINLIHD
4.3.1 néuné’mtﬁamﬁmﬁsm
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§ A o o o <& o ¥
ATEHUTITANNFNNUTAUNNITRARUTAINA UL
a A = < X ' a A A
wiganadinIanmATIkNL I uTIATIAz ARl AR
50.766.99 8¢ (Table 3) asnuaraauasRuLwI liiunay
Lﬁ@]ﬂ’lamelé'umaana;uﬂﬁwl,ﬁamﬁmﬂﬁim
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Table 3 Clinical assessments of UCS in dental students.

Variables MeantSD 95%ClI
Craniovertebral angle (degree) 50.76+6.99 49.83-51.69
Length of pectoralis minor Right (cm) 5.44+1.29 5.26-5.61
Left (cm) 5.461+2.14 5.17-5.74
Craniocervical flexion tests (mmHg) 28.55+2.29 28.25-28.86
Strength of scapular muscles
Serratus anterior muscles Right (kg) 7.99+2.08 7.71-8.27
Left (kg) 7.77+2.19 7.48-8.07
Rhomboid muscles Right (kg) 10.03+2.83 9.65-10.41
Left (kg) 9.8612.79 9.49-10.23
Middle trapezius muscles Right (kg) 12.79+2.57 12.46-13.14
Left (kg) 12.66+2.55 12.31-12.99
Lower trapezius muscles Right (kg) 12.43+2 .41 12.11-12.75
Left (kg) 12.58+2.39 12.26-12.89
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