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Effects of an Exercise Program on Frontal Lobe Cognitive Function in Elders

Shin, Mee-Kyung

Full-time Instructor, Department of Nursing Science, Korea Nazarene University, Cheonan, Korea

Purpose: The purpose of this study was to identify the effects of an exercise program on frontal lobe cognitive function
in seniors. Methods: The participants were 42 seniors using a health center in Seoul (experimental group) and 28 seniors
using a facility for elders in Seoul (control group). The exercise program was carried out for 16 weeks from April to August
2007. The frontal lobe cognitive function, which includes short term memory, attention, immediate memory, delayed mem-
ory, verbal fluency and motor function, was measured by the Digit Span Forward test, Trail Making test, Immediate recall
words test, Delayed recall words, Controlled oral word association test and Finger tapping test. The collected data were
analyzed by Fisher’s exact test, Chi-square, t-test, and ANCOVA using the SAS program. Results: The major findings of
this study were as follows: Attention (p=.009), immediate memory (p=.005), delayed memory (p=.009), and verbal fluency
(p=.004) improved after the exercise program. Conclusion: In this study, the exercise program was effective in improving
frontal lobe cognitive function in elders. So it provides basic information for further nursing education on exercise programs
which will be effective for prevention of early cognitive function decline in normally aging elders.
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Table 1. Research Design

Pre-test Treatment Post-test
Control group Yer Yeo
Experimental group Yot X Yeo

Yel, Ye2, Yc1, Yc2=frontal lobe cognitive function: short term memory,
attention, immediate memory, delayed memory, verbal fluency, motor
function; X=exercise program.

Table 2. Exercise Program
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Type of exercise

Component of exercise program

Fitness exercise

Each movement 1-4 set, 8-16 repetitions applied tailored to individual fithness

Increasing set & repetition counts every 4 weeks

Muscle strength exercise
for 40 cm pulling)

Using yellow colored Thera band (1.0 kg resistance for 40 cm pulling) or red colored Thera band (1.6 kg resistance

Each movement 1-3 set, 5-8 repetitions tailored to individual fitness

Balance exercise

Each movement 10-20 sec or 10-30 sec staying tailored to individual fitness
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Table 3. Homogeneity of General Characteristics and Medical History of Two Groups (N=70)
Experimental (n=42) Control (n=28)
t/xe )
n (%) or M£SD
General characteristics Gender 4(9.5) 6(21.4) 1.944* 183
Male 38(90.5) 22 (78.6)
Female
Age (yr) 71.0+49 73.6+6.7 1.86 067
Height (cm) 158.8+10.2 160.4+7.5 -0.36 725
Body weight (kg) 59.8+7.8 58.2+9.9 0.39 704
Education
None 11(26.2) 11(39.3) 3.433 488
Elementary school 12 (28.6) 9(32.1)
Middle school 8(19.1) 4(14.3)
High school 8(19.1) 4(14.3)
University 3(7.0) 0(0.0)
Religion
Protestant 8(19.5) 8(28.6) 2.078 556
Catholic 10 (24.4) 7(25.0)
Buddhist 15(36.6) 6(21.4)
Others 8(19.5) 7 (25.0)

Medical history Cardiac disease 5(11.9) 4(14.3) 0.085* 999
Hematologic disease 3(7.1) 1(3.6) 0.398* 645
Pulmonary disease 7(16.7) 4(14.3) 0.072* 999
Neurologic disease 1(2.4) 0(0.0) 0.676* .999
Sensory disorder 3(7.1) 1(3.6) 0.398* 645
Muscle skeletal disease 21(50.0) 16 (57.1) 0.344* 577
Cancer 7(16.7) 3(10.7) 0.486* 729
Mood disorder 2(4.8) 3(10.7) 0.897* 382
Drug dependent 0(0.0) 0(0.0) -
Endocrinological disease 6(14.3) 6(21.4) 0.603* 523
Hypertension 20 (47.6) 14 (50.0) 0.766 682
Cognitive disorder 0(0.0) 0(0.0) -
Others 10(23.8) 5(17.9) 10.076 524

*Fisher's exact test.
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Table 4. Homogeneity of Dependent Variables (N=70)
Experimental Control
(n=42) (n=28) t p
M=£SD M=£SD

493+1.70 411+£2.01 1.84 .070
77674114 110327446 -212 .041
15.95+3.61 13.32+£3.61 299 .003

514+2.11 3.57+2.46 2.86 .005
4398+14.18 36.00+11.88 246 .016

1756.81£5151 162.07+56.67 1.05 .297

Short term memory
Attention
Immediate memory
Delayed memory
Verbal fluency
Motor function
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Table 5. Comparison of the Frontal Lobe Cognitive Function of

Two Groups (N=70)
Experimental Control

(n=42) (n=28) F* p

M=+SD M=+SD

Shortterm  Pre 4.93+1.70 4.11+2.01
memory  Post 519+1.90 414+1.78 189 .173

Post-pre 0.26+1.42 0.04+1.23

Attention Pre 77.67+41.14 110.32+74.46
Post 64.71+£26.62 101.43+57.55 7.14 .009

Post-pre 12.95+30.02 8.89+44.55

Immediate Pre 15.95+3.61 13.32+3.61
memory  Post 17.98+£3.52 1443+350 821 .005

Post-pre 2.02+3.83 1.11+3.18

Delayed  Pre 514211 357+£2.46
memory  Post 5.93+1.96 4.00+198  7.17 .009

Post-pre 0.79+1.87 0.43+1.71

Verbal Pre 43.98+14.18 36.00+11.88
fluency  Post 4888+1520 36.14*+11.72 873 .004

Post-pre 490+7.18 0.14£8.55

Motor Pre 175.81+£51.51 162.07+56.67

180.14+£57.37 155.96+39.46 265 .108
433+£56.18 -6.11%£56.72

function  Post
Post-pre

*F-value of ANCOVA with pre-test value as covariate.
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