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=Abstract=

Normal Cervical and Lumbar Range of Motion and Influence of Agé

Chang Il Park, M.D., You Chul Kim, M.D., Ji Cheol Shin, M.D., Deog Young Kim, M.D.
Yong Wook Kim, M.D. and Chul Kim, M.D."

Department of Rehabilitation Medicine, Yonsei University College of Medicine
Research Institute of Rehabilitation Medicine, Y onsei University College of Medicine
and *Department of Rehabilitation Medicine, Inje University College of Medicine

It is difficult to estimate the range of motion(ROM) of the cervical and lumbar spine
because the spinal region consists of multiple small, inaccessible segments unlike the sim-
ple extremity hinge joints. However Knowing the normal range of motion is important in
evaluating the disability and the reposonse to treatment. Generally, normal ROM values
represented by American Medical Association & American Arcademy Of Surgeons have
been clinically used, but the age factor was not considered in those values. The purpose of
this study was @ to determine the normal values of cervical, lumbar ROM of healthy vol-
unteers aged from 13 to 69 years by using gravity & magnetic goniometer; @ to determine
the age and gender differences on the ROM; @ to examine the interrater and intrarater
reliability of measurements; and @ to compare our clinical measurements with the
radiological measurements. Qur measurement techniques demonstrated high correlation

- with the radiologic values with good interrater and intrarater reliabilities. All ROM values
decreased significantly with age, however, gender was not a factor.

Key Words: Cervical spine, Lumbar spine, Range of motion, Goniometer
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Fig. 1. Instruments for measuring cervical range
of motion.
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Table 1. Cervical Range of Motion According to Age
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(unit: Degree)

Range of motion

Age(Year)

Flexion Extension  Rt. rotation Lt. rotation  Rt. Lat. Flex™ Lt Lat. Flex*f
10~19 72069 84.51+9.1 832452 82.9+5.8 50.8£6.0 50.5 +6.0
20~29 68.3+5.0 81.7+11.0 81.8£5.3 82.2+5.8 49.4+93 49.1 £89
30~39 66.3+7.6% T4T+11.7* 76.6+7.4* 75.8+£7.6% 492+7.8 492179
40~49 63.3+7.6% 2.7 +4.9* 73.5+4.3" 72.7 - 4.4* 46.2+9.6 45,5+5.9
50~59 58.2 £5.5% 69.0 £4.9* 70.3 +6.4* 69.6+7.1* 42.416.3* 41.9+6.1%
60~69 54,2 +4.7% 65.5 £5.9* 66.8 +6.2* 65.5+6.1* 40.1 +6.3% 39.9+6.5*
Total 63.7+8.7 74.8+10.8 75.4%8.3 74.8+8.8 46.3£8.5 46.0+79

Values are Mean +Standard deviation

*p<0.05

**Flex: Flexion

— 281 —



Table 2, Lumbar Range of Motion According to Age

(Unit:Degree)

Range of Motion

Age(Year)

Flexion Extension Rt rotation  Lt.rotation Rt Lat. Flex* Lt. Lat. Flex**
10~19 70.8+5.3 49.8+5.2 31.3i4.7 30.8£5.0 51.914.7 51.5+5.2
20~29 65.0£4.7F 39.515.2* 30.1+3.7 30.2+4.4 38.4+4.5* 40.3+4.8*
30~39 62.0+6.6" 36.24-4.4* 27057 27.315.3% 37.9:47.4* 37.9+75%
40~49 56.4+5.2% 34.6+8.4* 26.2 +5.5* 26.7+6.1* 37.04L55% 37.1£5.4%
50~59 54.7+7.1* 32.7+6.6* 24.4+4.5* 24.0£4.4% 35.2+4.5% 33.8+4.1%
60~69 51.44+5.0% 28.41£4.2% 22.7+38* 22.043.6% 33.3+3.1* 328+3.1*
Total 60.0+8.7 36988 26.7+5.5 29.6£5.7 39.0£79 389180

Values are Mean+Standard deviation
*< 0,05
**Flex: Flexion

Table 3. Range of Motion According to Sex Difference

(Unit: Degree)

Sex
P-value
Male Female
Cervical Flexion 63.3+85 64290 NS
Cervical Extension 74.1£10.8 752109 NS
Rt. Cervical Rotation 750184 75.8+84 NS
Lt. Cervical Rotation 74.0+8.6 75.5+9.0 NS
Rt. Cervical Lat. Flexion 45.3£9.0 474478 NS
Lt. Cervical Lat. Flexion 448182 472175 NS
Lumbar Flexion 60.0+8.5 60.2+8.0 NS
Lumbar Extension 36.6+8.9 372189 NS
Rt. Lumbar Rotation 27.6+5.9 26.3+5.1 NS
Lt. Lumbar Rotation 275%5.9 258+5.4 NS
Rt. Lumbar Lat. Flexion 39.3+7.3 388185 NS
Lt. Lumbar Lat. Flexion 39.0+£7.6 38.8+85 NS

Values are mean £ standard deviation, NS: not significant
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Table 4. Intertester Nifference and Reliability

(Unit: Degree(r))

Session
Motion
Session 1 Session 2
Cervical Flexion 2.7+£2.0{0.96) 2.3+2.1(0,94)
Cervical Extension 3.0+2.640.96) 2.3+2.4(0.94)
Rt. Cervical Rotation 2.4+1.8(0.96) 2.1+£2.1(0.92)
Lt. Cervical Rotation 3.4+1.6(0.93) 2.5+3.4(0.93)
Rt. Cervical Lat.Flexion 26+1.7(0.93) 2.4£25(0.95)
Lt. Cervical Lat.Flexion 2.1 +1.8(0.97) 2.4 £2.0(0.96)
Lumbar Flexion 2.6+ 1.5(0.98) 242 1.6(0.97)
Lumbar Extension 2.0+2.0(0.97) 2.3+1.9(0.93)
Rt. Lumbar Rotation 2.6+ 1.3(0.93) 2.0+ 1.3(0.93)
Lt. Lumbar Rotation 2.5+ 1.4(0.89) 2.1+1.9(0.96)
Rt. Lumbar Lat.Flexion 2.0+ 1.3(0.91) 2.041,7(0.95)
Lt. Lumbar Lat.Flexion 2.2+ 1.6(0.94) 2.0+ 1.8(0.94)

Values are Mean +Standard deviation
7 Pearson Correlation Coefficient

All correlation coefficients are statistically significant(p<0.01).

Table 5. Intratester Difference and Reliability

(Unit: Degree(»))

Session
Motion
Session | Session 2
Cervical Flexion 2.7£2.0(0.93) 3.4£25(0.91)
Cervical Extension 3.8 +3.6(0.88) 4.313.3(0.87)
Rt. Cervical Rotation 2.0+£26(0.91) 3.1£2.2(0.89)
Lt. Cervical Rotation 3.9+ 4.8(0.86) 4.0+3.7(0.86)
Rt. Cervical Lat.Flexion 4.5+4.1(0.73) 4.1£3.6(0.71)
Lt. Cervical Lat.Flexion 3.9+£4.2(0.,76) 34+4.100.79)
Lumbar Flexion 3.912.8(0.86) 3.5£2.3(0.92)
Lumbar Extension 2.3+1.9(0.74) 2.4+3.0(0.90)
Rt. Lumbar Rotation 2.7+4.4(0.70) 3.5+£3.5(0.67)

Lt. Lumbar Rotation
Rt. Lumbar Lat.Flexion
Lt. Lumbar Lat.Flexion

2.7£3.4(0.75)
3.1428(0.71
2.6+1.9(0.86)

3.7+4.1(0.68)
2.3£1.8(0.86)
4.0£3.0(0.76)

Values are Mean +Standard deviation
y: Pearson Correlation Coefficient

All correlation coefficients are statistically significant(p<0.01).
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Table 6. Comparison of Measurements by Goniome-
ter and Plain Radiography  (Unit:Degree)

Motion Goniometer Radiography v
Cervical Flexion 66.9+7.4 622+82 087
Cervical Extension 76.8+9.3 70.2+13.2 087
Rt. Cervical

Lat. Flexion 462+ 6.8 440+58  0.82
Lt. Cervical

Lat. Flexion 46,073 445+62 091
Lumbar Flexion 63.4+£7.7 6l.3+65 088
Lumbar Extension 37.2+66 306+52 088
Rt. Lumbar

Lat. Flexion 38.0+8.1 34.9+£6.1 0.90
Lt. Lumbar

Lat. Flexion 3824176 34.8+7.5 0.90

Values are mean +standard deviation
All correlation coefficients are statistically signifi-
cant{p<0.01)
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Table 7. Surmmary of Studies of Cervical Range of Motion in Healthy Subjects

Active cervical range of motion

Author Method Subject
Flexion Extension Rotation Lat. Flexion
male 76.7 69.6 44.9
Youdas et al™ CROM* 3
oudaseta female o4 85.6 746 462
Buck et al.® Bubble male 66.0 73.0 72.0
' goniometer female 69.0 81.0 73.0
Kuhlman"™ Gravity male 69.0 70.6 90.3 46.1
goniometer female 69.8 80.8 95.8 51.1
Kim et al” ‘Gravity male 61.2 77.0 82.5 45,7
) goniometer female 66.1 87.2 825 59.4
AMA™ Single mean 60.0 75.0 80.0 45,0
inclinomter
Author CROM mean 68.3 81.7 81.8 49.3

Values are in degrees.
*CROM: Cervical range of motion
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Table 8. Summary of Studies of Lumbar Range of Motion in Heatthy Subjects

Active cervical range of motion

Author Method Subject
Flexion Extension Rotation Lat. Flexion
Dvorak et al Motion male 75.4 319 47.9 36.2
v : Analyzer female 67.9 285 16.1 31.4
Fitzgerald et al.” Goniometer mean 412 37.6
) Spine analysis male 64.9 30.2 28.9 35.2
2 - f
McGregor et al. system female 54.5 26.1 30.1 33.9
Kim and Lee? LS.OM mean 54.9 49.8 284 50.9
Single
AMA"W o mean 60.0 25.0 30.0 25.0
inclinomter
Single
Author o mean 65.0 39.5 30.1 384
inclionometer
Values are in degrees.
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