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Evaluation of Cervical Muscle Strength in Healthy Adults Using a Newly
Devised Cervical Myodynamometer

Takehide CHUIO

In the orthopedic field, cervical muscle strength has been evaluated mainly by manual muscle

lesting with grading from one to six. To date, objective numerical measurement of cervical muscle
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strength has not been used. We developed a new myodynamometer for measuring cervical muscle
strength, and used it to measure cervical muscle strength in healthy adults.

The apparatus is composed of a manual muscle dynamometer, GT-10 (OG, Giken). The
isometric strength of cervical flexion and extension can be measured with the subject in a sitting
position and the head fixed in the neutral cervical position. ;

A total of 247 healthy adult volunteers, comprising 120 males, ranging in age from 18 to 29
years old ; average 23.1% 2.3 years old and 127 females, ranging in age from 18 to 27 years
old ; average 21.7+1.7 years old were enrolled in the study. Each subject was seated in a chair
with a back and fixed with safety belts. Two manual myodynamometers (GT-10) were attached
to the forehead and the occiput with the neck in a neutral position. Then the subject was asked to
conduct cervical flexion and extension with maximum his/her strength. The maximum values were
adopted as the cervical muscle strength.

The mean strengths of the neck flexor muscles in the male and female subjects were 151.0%
40.2 N and 64.7%16.7 N, respectively, and the strengths of the neck extensor muscles were
246.1£46.1 N and 129.4+27.5 N, respectively.

calibrated twice ; before and during the measurement. The accuracy of measurement was =4.9 N

The new cervical myodynamometer was

for less than 196.0 N and +3% for 196.0 N or higher. The same measurements were repeated
one week later in 85 male subjects and 53 female subjects to confirm the reliability. The results
indicated that the myodynamometer and the method of measurement were uscful.

The height, body weight, grip strength, strength of back muscles. and the neck circumference of
the subjects were measured, and their history of sports activity was investigated. The relationships
between these parameters and cervical muscle strength were analyzed. No significant relationship
was observed between any of these parameters and cervical muscle strength in the female subjects.
A weak correlation between cervical muscle strength and body weight or neck circumference was
observed in male subjects. A one-way analysis of variance showed significant differences in the
strength of the neck extensor muscles depending on the history of sports activity in both male and
female subjects. {Accepted on October 16, 2000) Kawasaki Igakkaishi 26(4 ) > 237 —247, 2000
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Fig. 1. Schematic representation of a new myodynamomet-
er for measuring neck muscle strength
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Fig. 2. A new cervical myodynamometer
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BMS-WMS
BMS+ (k-1)WMS

ree =

ICC  :Intraclass correlation coefficient
BMS : Mean square between patients
WMS : Mean square within a patient

K : Trial

Fig. 3. Calculation Method of Reliability
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Table 1. Intraclass correlation coefficient {ICC)

Male Female
Flexor strength 0.79 0.77
Extensor strength 0.83 0.90

Table 2. Neck muscle strength

Unit | N
Male Female
Flexor muscle 68.6~269.7 29.4~117.7
(meant SD) (151.0 £ 40.2)* | (4.7 £ 16.7)
Extensor muscle 112.8~377.6 58.8~196.1
(mean+SD) (246.1 £ 46.1)* | (129.4 =+ 27.5)

Measurement accuracy

+ 4.9 N for less than 196.0 N

+ 3% for 196.0 N or higher
Asterisks indicate significant differences between male and
female (* P<0.0001)
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Table 3. Pearson’s correlation coefficient
Neck muscle strength
Male Female
Flexion Extension Flexion Extension

Grip strength 0.12 0.42% 0.14 0.21
Back muscle strength 0.19 0.30 0.24 0.33
Neck circumference 0.48% 0.55% 0.16 0.08

. 0.47% 0.48% 0.21 0.24
Body weight : . : :
Height 0.12 0.20 -0.02 0.13

#  Indicates a correlation P<C (.01
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< One-way ANOVA >

Male : P=0.1107

HRFEDAE Lo gl v iz 5 —
FICHEBEREILLTVOTHBABEY ARL
LEEANL ol ETHWERAAL.

QHERMEL ARz L&

HHESHHDEIBLE L PLO.01ETRT LD

b ohLdro/, HERGHTCRERT

FRIBENP =0.0048TH D, FEOEEELE

Oz, KERFCEEEZLEDLIb0IER

Female : P=0.5848

9
20 = 8- '|' -|-
T ;
15 =~ 6
5
10 = 4
34
5 7
7 -4
0 Q
group [ group Il grouplll group | group [[ grouplll
group | ; Those who participate in sports at present regularly
group Il ; Those who used to participate in sports regularly, but stopped doing so at least more than one year ago
grouplll ; Those who do not participate in sports
Fig. 4a. Relationship between the history of sports activity and the neck flexor muscle strength
< One-way ANOVA >
Male : P=0.0029 Female : P=0.0088
35 18
30 T 16 ] T T
- i i 14 T
12 4
20 10 4
15 8
10 5
4=
5 2 -
0
group group Il grouplll group [ group Il group[ll
I
group | ; Those who participate in sports at present regularly
group Il ; Those who used to participate in sports regularly, but stopped doing so at least more than one year ago
grouplll ; Those who do not participate in sports
Fig. 4b. Reilationship between the history of sports activity and the neck extensor muscle strength
FR1E & DT [R5 AT A A

@ERMEERV L &

FARTE A5 1 13 B TIREE S P<0.0001 T
HY, FUBLEERED. AR EES
FRRD ol HBEHHILBETRAE
A P<0.0001, $BAHTP =0.0029 & iE\ %
RO KEETIEEHBIAP =0.0069 L %
WHEE R 7.
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Table 4. Reports on the neck muscle strength

Male Female
First Author Year Unit Flexion Extension Flexion Extension Position
0x71 593£11.0
) 1963 pOL]_l'Id 34.0 St
eorval ) (151.0%31.4) (263 8:49.0)
295%114 431272 18,134 33.6%59
- 1988 pound
LR, Amunise (N (131.4%51.0) (192.24120,6) (80.4414.7) (149.1+26.5) 5
K.Nomura'” 1588 Nm 197184 392130 12.7£50 173277 L
J.L.Silverman* 1991 Nikg Flexor strength - 1.7120.42 L
H.W.Staudte") 1994 N 1699350 T6.51£256 L
H‘Nakamura'“ 1996 N 134427 281%39 e0x13 16723 L
M_Ymanaka”) 1997 Nm 3444820 5771224 262438 354%08 S
Wit 3654122 651151 26.0%68 5274163
A.Jnrdaum * 1999 Ke 93+32 136x37 T1x16 11634 <)
™) 91.2431.4) (133.3%36.3) (69.6+157) (113,7£33.3)
T.Chujo 2000 N 1510402 246 1+46.1 64,7167 12944275 g

% : 30° Flexion and 30° Extension position
S ! Sitting position

S5t I Standing position

L : Lying position
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