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Abstract: This study aimed to investigate the effects of forest walking based on an exercise prescription on body
composition of older adults. Forty-four older adults (average age: 69.3 + 3.1 years) participated in this study. The
experimental group engaged in forest walking based on a prescribed exercise intensity considering the participants'
respective health conditions. The participants walked three times a week for more than an hour each time for 8 weeks.
By contrast, the participants in the control group spent their days according to their usual lifestyle. The analysis
involved the following: O a comparison of the measurements taken before and after the 8-week period of forest
walking in the experimental group, @ a comparison between pre- and post-study measurements in the control group,
and @ a comparison of the changes (post-study minus pre-study values) between the experimental and control groups.
The results were as follows: (D the experimental group showed significant decreases in weight, body fat mass, and
body mass index; @ the control group exhibited significant decreases in muscle mass and ratio in right arm and left
leg, muscle ratio in trunk, and body water mass in right arm; and @ weight and body fat index decreased in the
experimental group but increased in the control group. In conclusion, forest walking based on an exercise prescription
had a positive impact on body composition of older adults.
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Table 1. Participant information.

A3 A2Z (2024)

Age (year) Height (cm) Weight (kg)
Total(n=44) 69.3 + 3.1 160.2 + 9.0 63.1 + 129
Male(n=16) 69.8 £ 3.1 168.7 + 5.8 71.5 +£ 14.3
Female(n=28) 69.0 = 3.2 1554 + 6.5 242 + 34
Mean + standard deviation
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Table 2. Geographical information of the experiment course.
) Elevation(m)
Distance(m) Average slope(®) -
The lowest the highest
1532.8 4.1 15.0 59.9
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Figure 3. Experimental design.
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Table 3. Characteristics of the participants.
Experimental group Control group
(n = 22) (n = 22) P
Gender Male 6 10 0.210
Female 16 12
High 6 3
Upper-middle 7 11
Income Middle 4 6 0.412
level
Lower-middle 4 2
Low 1 0
No education 1 2
Elementary school graduation 4 4
Education Middle school graduation 3 3 0.982
High school graduation 7 7
College graduation or higher 7 6
High intgnsity Yes 5 8 0322
exercise No 17 14
i i i Yes 13 14
Medl:}r{r;rérilstznsny . . . 0.500
Does not drink 12 13
Less than once a month 4 4
Alcoho_l Approximately once a month 1 0 0.544
consumption 2-4 times a month 2 2
2-3 times a week 1 3
More than 4 times a week 2 0
Never smokes 17 18
Smokes occasionally 0 0
Smoking status Smokes daily 1 0 0.598
Used to smoke, 4 4
but currently does not
Hypertension 7 8 0.750
Hyperlipidemia 7 10 0.353
Myocardial infarction 0 1 0312
Chronic discase Angina pectoris 2 2 1.000
status
Osteoporosis 3 2 0.635
Diabete mellitus 2 2 1.000
Cancer 1 3 0.294

by Chi-square test (two-sided).

24550.16kg, A1 24120.17kg), QBT DTHUQCAPH:  (p<0.05). LETHY] TEWAM: 7.1240.37ke, AL 7.06%
98.56+£2.20%, AF$-: 95.8242.51%), =% ISH|E&(AHA: 0.36kg), 22c}8] ZL2H]E&AFA: 97.35+1.72%, AR

=3
99.16+1.36%, AL 97.54+1.38%), tte] 82K AA: 95.44+1.37%), QETHe] A4E(AFA: 5.56£0.28L, AME:
7.05+0.36kg, AF- 6.99+0.35kg), D}ﬂ TS EE(AR: 5.5140.28L)2 7FAdls AS Ho oo, A WEAFA:
96.40+1.57%, AR 94.48+1.23%), S22 A|4H(AFA: 29.65+1.67%, AL 30.89+1.47%)S Z7l8Hs AFS W
1.91£0.13L, A}3: 1.88+0.13L)°] W.MA] sl % THp<0.10).
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Table 4. Comparison of pre-measurement and post-measurement values of the experimental group.

Experimental group

Pre - test Post - test /
(M + SE) (M + SE) p
Height (cm) 157.67 + 1.96 157.82 + 2.00 -0.939 0.179
Weight (kg) 59.96 + 2.03 59.38 + 1.90 1.851 0.039%*
Body Protein (kg) 7.75 + 0.30 7.74 + 0.30 0.090 0.465
composition
analysis Minerals (kg) 2.73 £ 0.10 275 £ 0.10 -0.666 0.257
Muscle-fat Skeletal muscle mass (kg) 21.42 + 0.90 21.41 + 0.89 0.033 0.487
analysis Body fat mass (kg) 20.10 £ 1.18 19.54 + 1.04 1.990 0.030%
: Body mass index (kg/m) 24.07 £ 0.61 23.80 + 0.56 1.990 0.030%*
Obesity
analysis Percent body fat (%) 33.40 £ 1.41 32.87 + 1.36 1.604 0.062+
Muscle mass (kg) 2.03 £ 0.11 2.01 £ 0.11 1.307 0.103
Right arm
Muscle ratio (%) 93.55 + 2.27 92.51 + 1.93 1.240 0.115
Muscle mass (kg) 1.99 + 0.10 2.00 + 0.11 -0.260 0.399
Left arm
Muscle ratio (%) 91.27 + 1.84 92.43 + 3.15 -0.570 0.288
Segmental Muscle mass (kg) 18.10 + 0.67 18.05 + 0.67 0.395 0.349
lean Trunk
analysis Muscle ratio (%) 96.11 + 1.22 96.17 + 1.43 -0.091 0.465
Muscle mass (kg) 6.17 + 0.32 6.18 + 0.31 -0.204 0.421
Right leg
Muscle ratio (%) 92.90 + 1.70 93.39 + 1.42 -0.578 0.285
Muscle mass (kg) 6.19 £ 0.29 6.13 £ 0.29 1.302 0.104
Left leg
Muscle ratio (%) 93.48 + 1.58 92.76 + 1.37 0.921 0.184
Total body water (L) 29.39 + 1.13 29.37 £ 1.12 0.114 0.456
Intracellular water (L) 17.95 + 0.69 17.96 + 0.68 -0.127 0.450
Extracellular water (L) 11.44 + 0.44 1141 = 044 0.553 0.293
Extracellular water ratio 0.39 + 0.01 0.39 + 0.00 1.433 0.083+
Body water Right arm (L) 1.58 = 0.08 1.56 + 0.08 1.320 0.101
analysis
Left arm (L) 1.55 + 0.08 1.56 + 0.08 -0.274 0.394
Trunk (L) 14.13 + 0.52 14.09 + 0.52 0.428 0.337
Right leg (L) 4.83 £ 0.25 4.83 + 0.24 -0.167 0.435
Left lef (L) 4.84 £ 0.23 479 + 0.23 1.405 0.088+

M: mean, SE: standard error. n = 22 *p < 0.05, +p < 0.10 by paired t-test (one-sided). Gray color indicates the significant

difference. Blue text indicates decreasing.

ol wofof whe} o] gragiths A ATt UA] AZE 3 9thMorley, 2012). 2 Ao &5-& 243}
Sl (Carmeli et al., 2002; Nair, 2005). =219 2452 2] oke t 2ol AL 198Fo] AFA KL AlSo] 7h43E)
Ch 3] As) ealel BVHE SRR & So] €d  of, kdl £5°] $a4S SISk
o8 AL floy, 5T F5 £ 2 4o
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Table 5. Comparison of pre-measurement and post-measurement values of the control group.
Control group
Pre - test Post - test /
(M + SE) (M + SE) p
Height (cm) 162.76 + 1.75 162.86 + 1.72 -1.176 0.127
Weight (kg) 66.26 + 3.23 66.89 + 3.15 -0.991 0.167
Body Protein (kg) 9.01 = 0.44 8.95 £ 045 1.204 0.121
composition
analysis Minerals (kg) 320 + 0.14 3.19 + 0.15 0.232 0410
Muscle-fat Skeletal muscle mass (kg) 2522 + 1.33 25.06 + 1.36 1.074 0.148
analysis Body fat mass (kg) 20.00 + 1.59 20.85 + 1.44 1325 0.100
Obesity Body mass index (kg/m) 24.82 + 0.85 25.02 + 0.82 -0.816 0.212
analysis Percent body fat (%) 29.65 + 1.67 30.89 + 1.47 -1.519 0.072+
Muscle mass (kg) 245 + 0.16 241 + 0.17 1.882 0.037*
Right arm
Muscle ratio (%) 98.56 + 2.20 95.82 + 2.51 2.157 0.022*
Muscle mass (kg) 242 + 0.16 242 + 0.17 0.335 0.371
Left arm
Muscle ratio (%) 97.25 + 2.11 95.74 + 2.42 1.138 0.134
Segmental lean Muscle mass (kg) 20.73 £ 1.00 20.64 + 1.01 0.819 0.211
. Trunk
analysis Muscle ratio (%) 99.16 + 1.36 97.54 + 1.38 1.857 0.039*
Muscle mass (kg) 7.12 £ 0.37 7.06 £ 0.36 1.510 0.073+
Right leg
Muscle ratio (%) 97.35 = 1.72 9544 + 1.37 1.560 0.067+
Muscle mass (kg) 7.05 £ 0.36 6.99 £ 0.35 1.895 0.036*
Left leg
Muscle ratio (%) 96.40 + 1.57 9448 + 1.23 1.903 0.036*
Total body water (L) 34.05 + 1.63 33.89 + 1.66 0.888 0.193
Intracellular water (L) 20.86 + 1.02 20.75 + 1.04 1.043 0.155
Extracellular water (L) 13.19 + 0.61 13.15 + 0.63 0.584 0.283
Extracellular water ratio 0.39 £+ 0.00 0.39 £+ 0.00 -0.718 0.241
Body water Right arm (L) 191 + 0.13 1.88 = 0.13 1.732 0.049*
analysis
Left arm (L) 1.89 + 0.13 1.88 + 0.13 0.273 0.394
Trunk (L) 16.20 + 0.78 16.11 + 0.78 0916 0.185
Right leg (L) 5.56 = 0.28 551 = 0.28 1.467 0.079+
Left lef (L) 551 £ 0.28 5.28 + 0.31 1.190 0.124

M: mean, SE: standard error. n = 22, *p < 0.05, +p < 0.10 by paired t-test (one-sided). Gray color indicates the significant

differences. Blue text indicates decreasing, while the red text signifies increasing.
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Table 6. Comparison of body composition values between groups.

A3 A2Z (2024)

Changes (Post - Pre)

Expgglrll;ntal Control group p »
(M + SE) (M = SE)
Height (cm) 0.15 £ 0.15 0.10 = 0.09 0.229 0.410
Weight (kg) 2059 + 032 0.63 + 0.63 -1.714 0.047*
Body composition Protein (kg) 0.00 + 0.05 -0.06 + 0.05 0.773 0.222
analysis Minerals (kg) 0.02 + 0.03 -0.01 + 0.03 0.651 0.260
Muscle-fat Skeletal muscle mass (kg) 0.00 £ 0.14 -0.16 = 0.15 0.763 0.225
analysis Body fat mass (kg) -0.56 = 0.28 0.85 + 0.64 -2.016 0.027*
Body mass index (kg/m) -0.27 +£ 0.13 0.20 £ 0.25 -1.673 0.051+
Obesity analysis

Percent body fat (%) -0.27 £ 0.13 0.20 = 0.25 -1.673 0.051+
Muscle mass (kg) -0.03 £ 0.02 -0.04 + 0.02 0.489 0.314

Right arm
Muscle ratio (%) -1.04 = 0.84 274 £ 1.27 1.119 0.135
Muscle mass (kg) 0.01 £ 0.04 -0.01 = 0.03 0.403 0.345

Left arm
Muscle ratio (%) 1.15 + 2.03 -1.51 + 1.33 1.100 0.139
Segmental lean Trunk Muscle mass (kg) -0.05 + 0.13 -0.10 = 0.12 0.264 0.397
analysis Muscle ratio (%) 0.05 + 0.61 -1.63 + 0.88 1.578 0.061+
Muscle mass (kg) 0.01 + 0.05 -0.06 + 0.04 1.073 0.145

Right leg
Muscle ratio (%) 0.49 + 0.85 -1.91 £ 1.22 1.612 0.058+
Muscle mass (kg) -0.06 = 0.05 -0.06 £ 0.03 0.033 0.487

Left leg
Muscle ratio (%) -0.72 £ 0.78 -1.93 £ 1.01 0.940 0.177
Total body water (L) -0.02 + 0.16 -0.16 = 0.18 0.596 0.277
Intracellular water (L) 0.01 = 0.11 -0.12 + 0.11 0.844 0.202
Extracellular water (L) -0.03 + 0.06 -0.05 + 0.08 0.141 0.445
Extracellular water ratio 0.00 = 0.00 0.00 = 0.00 -1.342 0.094+
Body water Right arm (L) 0.02 + 0.02 0.03 + 0.02 0.403 0.345

analysis

Left arm (L) 0.01 + 0.03 -0.01 + 0.02 0.381 0.353
Trunk (L) -0.04 = 0.10 -0.09 + 0.09 0.339 0.368
Right leg (L) 0.01 + 0.04 -0.05 £+ 0.03 1.039 0.153
Left lef (L) -0.05 £+ 0.04 -0.23 + 0.19 0.916 0.183

M: mean, SE: standard error. n = 44, *p < 0.05, +p < 0.10 by independent sample t-test (one-sided). Gray color indicates

the significant difference. Blue text indicates decreasing, while the red text signifies increasing.

2010; Rutjes and Di, 2014; Oh, 2018).
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