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The Effects of Regular Walking Exercise on Metabolic Syndrome, Cardiovascular
Risk Factors, and Depressive Symptoms in the Elderly with Diabetic Mellitus
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Purpose: This study aimed to estimate the effects of a regular walking exercise program on metabolic syndrome,
cardiovascular risk factors, and depressive symptoms among the elderly with diabetic mellitus (DM) based on
the Theory of Reasoned Action (TRA). Methods: This study has randomized and stratified experimental design
with experimental and control groups. We developed a regular walking exercise program suitable for the elderly
with DM based on the guidance of AAHPERD. The experimental group participated in the regular walking
exercise program, which contains walking exercise 3 times a week and 50 minutes each time for 3 months and
education on controlling diet and preventing complications once a week and 20 minutes each time for 4 weeks.
Post-test was conducted after 3 months to estimate metabolic syndrome, cardiovascular risk factors, and
depressive symptoms. Results: The regular walking exercise program was effective for decreasing the waist size,
the level of fasting blood glucose (FBG) and triglyceride (TG), cardiovascular risk factors and the severity of
depressive symptoms among the elderly with DM. Conclusion: The incidence of complications would be
decreased by applying a regular walking exercise program.
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Program in Old Adults with DM)
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Table 1. 12-week Walking Program
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U= ASHH 2718, A ds AgE g A
oltfel= =& 7HAH, o|Hg ¢ == AURF,
AAtzdd S dele S o], 7HA o, T4t
oo} 22 P ¢ ol 3tk B = (attitude toward the behavior)
E A= 7EA AL, w2 A= W 27 A
Atx2dd S delE AdsrE At e =4
T (subjective norm), 1|3 ‘U= 125 B2t 724 A
7|E, A RA Y FH S deE T ok e AAE
3P 9| S-A|(perceived behavioral control)el] oJsiA ZA =
t}(Ajzen, 1991).
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W 9 7152 7150, AP AR A ol thigh s
< 0gten, A7) 7152 9] ZAH o g dei
S WY, I =] B Fbe] ST
TS At tidAt A7 FE o gt elAl
M FofE de F FREFTHOZ APTI thz=Tel
A = wi sk it

2) T2 s AP 24

American Alliance for Health Physical Education,
Recreation, and Dance (AAHPERD)®] GuidelineS v}%
O % =9l B fAtolA Heet A AUeE T2

e WETFHE Al AR FASA, i

Order Contents Period Time Intensity Frequency
Warm-up Stretching 1~12 wks 5 min 3 times/wk
Main exercise Normal walking 1~4 wks 30 min 55~64% HRmax or 11~13 RPE

Brisk walking 5~8 wks 35 min 65~75% HRmax or 13~15 RPE

Brisk walking 9~12 wks 40 min 65~75% HRmax or 13~15 RPE
Cool-down Stretching 1~12 wks 5 min
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Table 2. General Characteristics & Health Condition of the Experimental and Control Group

Experiment group (n=22)

Control group (n=18)

Characteristics Categories X’ ort(p)
n (%) or M£=SD n (%) or M*SD
Gender Male 7 (31.8) 7 (38.9) 0.218 (.641)
Female 15 (68.2) 11 (61.1)
Age (year) Mean Age 70.2+4.7 70.1%3.6 0.086 (.932)
Religion Have 16 (72.7) 13 (72.2) 0.972 (,623)
Have Not 6(27.3) 5(27.8)
Education <Elementary 14 (63.6) 12 (66.7) 0.040 (.987)
>Middle School 8 (36.4) 6(33.3)
Spouse With living 14 (63.6) 10 (55.6) 0.269 (.748)
Separation by death/ 8 (30.4) 8 (44.4)
divorce
Height 158.3£7.3 158.7£8.4 -0.133 (.895)
Weight 59.9£8.7 64.1+£11.5 -1.311 (.198)
Period since DM diagnosis (year) 9.5%9.2 10.6+6.6 -0.440 (.662)
Type of DM medication ~ Oral 15 (68.2) 10 (55.6) 1.212 (.545)
Injection 3(13.6) 2(11.1)
Oral+injection 4(18.2) 6(33.3)
Antihypertensives Yes 10 (45.5) 6(33.3) 0.6006 (.4306)
No 12 (54.5) 12 (66.7)
Lipid lowering agents Yes 9 (42.9) 12 (66.7) 2.211 (.137)
No 12.(57.1) 6(33.3)
diabetic complications  Yes 3 (13.6) 4(22.2) 0.680"
No 19 (86.4) 14 (77.8)
T Fisher's exact test,
Table 3. Homogeneity Tests for Dependent Variables between the Experimental and Control Group
Experiment group (n=22) Control group (n=18)
Characteristics t(p)
M=ESD M=ESD
Metabolic syndrome diagnosis
Waist (cm) 86.48+7.14 90.16%12.58 -0.969 (.341)
Systolic Pressure (mmHg) 129.45+£14.91 125.50£15.11 0.829 (.412)
Diastolic Pressure (mmHg) 72.55+11.03 69.50£7.40 1.000 (.324)
FBS (mg/dL) 130.82%36.69 131.33+39.03 -0.043 (.966)
TG (mg/dL) 132.05%53.96 107.447%35.09 1.665 (.104)
HDL-C (mg/dL) 46,17+10.279 46,43%9.486 -0.082 (.935)
Cardiovascular risk factor 13.18%5.70 10.85*4.51 1.419 (.164)
Depressive symptom 5.55£3.80 6.28%2.82 -0.678 (.502)

FBG=fasting blood glucose; TG=triglycerides; HDL-C=high density lipoprotein cholesterol,
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Table 4. Changes of Research Variables before and after Experiment

Exp. (n=22) Difference Cont, (n=18) Difference
Characteristics t(p)
M=£SD M=*SD M=*SD M=£SD
Metabolic syndrome diagnosis
Waist (cm) Pre-test 86.48*+7.14 0.74%£1.09 90.16+12.58 -0.58+0.78 4.188 (< .001)
Post-test  85.41%+7.49 90.93+12.76
Systolic pressure (mmHg) ~ Pre-test ~ 129.45+14.91  1.82+14.31  12550£15.11 -2.78%16.73 0.936 (.355)
Post-test  127.64+9,98 128,28 +12.30
Diastolic pressure (mmHg)  Pre-test 72.55+£11.03 -1.86%9.40 69.50£7.40  -3.94%10.10 0.673 (.505)
Post-test  74.41£8.65 73.441+6.55
FBS (mg/dL) Pre-test 130.82£36.69 13.41%+23.60 131.33£39.03 -8.17£37.87 2.203 (.034)
Post-test  117.41£26.69 139.50+44.13
TG (mg/dL) Pre-test 132.05+53.96 11.86%£31.34 107.44£35.09 -7.78+29.38 2.027 (.050)
Post-test  120.18%41.52 115.221+43 .94
HDL-C (mg/dL) Pre-test 46.17%£10.27 0.50%=7.52 46,4319 48 0.27£11.12 0.077 (.939)
Post-test  45.67+6,39 46.16+7.91
Cardiovascular risk factor Pre-test 13.18+5.70 2.641+4.90 10.45+4.20 -0.391t4.47  2.018 (.050)
Post-test 10.82+4.50 11.22+4.97
Depressive symptom Pre-test 5.55£3.80  2.05%2.27 6281282  -0.17%£3.45  2.431 (.020)
Post-test 3.50+3.17 6.44%+2.97

Exp.=experiment group; Cont,=control group; FBG=fasting blood glucose; TG=triglycerides; HDL-C=high density lipoprotein cholesterol.

2ko)7F AATH=2.207, p=.050). LD = A kel FF 2H
E-(HDL-C)2] H =}o] .akﬁ— AET 0.50+7.51, =T
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Arizona Heart Institute Cardiovascular Risk Factor Ques-
tionnaire (Krus & Diethrich, 1982)& o] &3} &4
=+ Yesavage 5(1982)¢l] oJ&] 7 GDS (Geriatric
Depression Scale)E o] 83}lth A2 2L x* test, 53
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TH(t=4.188, p<.001).

A, 757 e AT 1.82+14.31 mmHg, ) &=
-2.781+16.73 mmHg . 2 YEh} SA| A o2 fofgh Ao
B Ho|A] &3kth(t=0.936, p=.355). o|$H7] Y= AT
-1.86%9.40 mmHg, t) Z* -3.94+10,10 mmHg . 2 YE}
U sAH g froldh AFol 7} }IMTH(t=0.673, p=.505).

AR, &5 de] Fatako] g AP 13.41423.60
mg/dL, thZ -8,17+37.87 mg/dLE JER} BAH o2
FroJ gk 2ol 7 ARATH(E=2.203, p=.034).

A, ZAAAL AFT 11.86+31.34 mg/dL, thET
-7.78+29.38 mg/dLE YEh} BAH S 2 Fo|gt zfo|7}
A TH=2.207, p=.050).

TR, L = A ek %Eﬂiﬂ%" AR 0.50£7.51,
2= 0.27£11.128 Yeh SAIF o= Fogh 2e]7}

AATHt=0.077, p=.939).
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ERytal, TS -0.39+4.47% urE}ur EAROZ 99
3l 2Fo] & HATH(1=2.018, p=.050).
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3.452 UERY A o2 28k 2po] 7} QI ATH= 2.431,
p=.020).
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