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Objective: Flexed posture commonly increases with age in older adults and is characterized by kyphosis and forward head posture.
Changes in the posture with age affect both balance and mobility. This study was conducted to examine the effects of a cervical
stabilization exercise for community-dwelling older adults to improve balance.

Design: Two groups pretest-posttest design.

Methods: Fifty older adults were randomly assigned into the cervical stabilization exercise group (n=24) and control group (n=25).
The cervical stabilization exercise group (n=24) participated in group exercise for 60 minutes twice a week over 4 weeks. Timed
up and go test (TUG), four square step test (FSST), functional reach test (FRT), postural sway, cervical range of motion (CROM)),
proprioception, craniovertebral angle (CVA) were evaluated before and after the intervention.

Results: TUG, FSST, FRT, CROM, Proprioception, CVA showed significantly greater improvement, compared with a control
group (p <0.05).

Conclusions: Findings of this study demonstrate that cervical stabilization exercise can help improve not only neck functional
capacities but also balance. Therefore, it may be used as an effective balance exercise program for community-dwelling older
adults.
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[ Enrollment ]

Assessed for eligibility (n=50)

Excluded (n=0)
~ Not meeting inclusion criteria (n=0)

 Declined to participate (n=0)
 Other reasons (n=0)

‘ Randomized (n=50) ‘

l

L Allocation J

Allocated to Cervical stabilization group (n=25)
“ Received allocated intervention (n=25)
~ Did not receive allocated intervention (n=0)

8

Follow-Up l

Allocated to Control group(n=25)
~ Received allocated intervention (n=25)
~ Did not receive allocated intervention (n=0)

J

Lost to follow-up (moving) (n=1)
Discontinued intervention (n=0)

Analysis

Lost to follow-up (n=0)
Discontinued intervention (n=0)

Analysed (n=24)
~ Excluded from analysis (n=0)

Analysed (n=25)
~ Excluded from analysis (n=0)

Figure 1. Flow diagram of the experimental procedure
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Table 1. General characteristics of participants
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cervical stabilization exercise group (n=24)

control group (n=25)

Age (years) 75.650 £ 6.010
Gender (male/female) 9/11
Height (cm) 161.050 £9.160

Weight (cm) 58.500 + 8.560

83.110 = 6.300
3/16

151.560 = 4.540
53.720 £ 7.590
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Table 2. Changes in balance before and after program
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cervical stabilization exercise group (n=24)

control group (n=25)

Z(p)

pre-test

25.370 £ 8.500

post-test
26.390 + 7.550

10.710 = 4.090
11.330 + 3.080
6.480 +2.930
9.480+4.170

10.750 + 4.050
11.190 £+ 2.900
6.280 +2.380
9.390 + 3.260

pre-test post-test
FRT 26.560 + 6.880 34.020 +5.870"
TUG 8.410 + 1.960 7.470 +£1.210
FSST 9.890 + 2.280 7.850 + 1.250"
EOML 7.150 +3.270 6.920 + 3.000
EOAP 8.720 + 6.880 8.850 + 3.760
EOVM 35.220 + 67.490 22.980 + 15.850

21.250 £ 13.770 21.920 + 14.730

3.081(0.002)
2.761(0.006)
3.962(0.000)
0.050(0.960)
0.320(0.749)
0.080(0.936)

Note: Values are presented as mean + standard deviation.

FRT : functional reach test, TUG : timed up and go test, FSST : four squares steps test, EOML : eye open mediolateral

sway velocity, EOAP : eye open anteroposterior sway velocity, EOVM : eye open velocity momentum.

"p <.05 comparison within groups.

Table 3. Changes in neck function before and after program

cervical stabilization exercise group (n=24)

control group (n=25)

post-test

pre-test

post-test

Z(p)

pre-test

ROM

Flex 44.480 = 11.850

Ext 44.600 + 12.070

RtLB 29.320 £9.260

LtLB 31.880+7.710

Rt rot 54.480 + 11.850

Lt rot 54.600 + 12.070
JRE

Flex 4.400 £ 3.160

Ext 4.120 £2.640
CVA 53.440 £ 6.360

5.376 £ 8.160°
54.200 + 8.78"
34.640 + 7.640"
35.840 + 6.850"
53.760 + 8.160
54.200 + 8.780

2.280 + 1.400"
2.700 + 1.410"
56.920 + 6.200"

41.210 £ 8.400
44710+ 10.180
31.420 +9.480
31.380 = 8.120
50.870 +9.060
51.540 £9.310

5.290 £4.750
4.830+4.190
53.540 +10.420

42.670 £ 10.380
46.750 £ 9.950
29.250 +5.900
31.960 £ 9.790
49.080 + 8.830
51.630 + 8.180

7.080 + 5.570
5.040 £ 4.060
52.630 + 8.180

3.325(0.001)
2.993(0.003)
3.664(0.000)
2.168(0.030)
0.566(0.572)
0.323(0.747)

2.527(0.011)
2.488(0.013)
3.133(0.002)

Note: Values are presented as mean + standard deviation.

ROM : Range of motion, Flex : flexion, Ext : extension, Rt LB : right lateral bending, Lt LB : left lateral bending,

Rt rot : right rotation, Lt rot : left rotation, JRE : joint reposition error, CVA : craniovertebral angle.

“p <.05 comparison within groups.
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