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Relationship of Daily Activity and Biochemical Variables in the Elderly
with Diabetes Mellitus
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Purpose: This study was done to identify correlates and variables predicting daily activity among elders with Diabetes Melli-
tus (DM). Methods: Seventy-six elders registered in the Department of Endocrine Medicine at C university hospital participat-
ed in data collection. Data on daily activity and biochemical variables were collected via actigraph accelerator (Actical) and
blood tests between September 2009 and July 2010. Data analysis was done using SPSS WIN 15.0 program and included
one-way ANOVA, independent t-test, Pearson correlation coefficients, and stepwise multiple regression. Results: This study
showed a positive correlation between daily activity and High Density Lipoprotein Cholesterol (HDL-C) and a negative correla-
tion among Total Cholesterol (TC), Triglyceride (TG), and Low Density Lipoprotein Cholesterol (LDL-C). The variables predict-
ing daily activity were frequency of exercise, HDL-C, and TC. These factors accounted for 40.0% of the variance of daily ac-
tivity in elders with DM. Conclusion: The results indicate that it is necessary to improve daily activity to reduce Fasting Blood
Glucose (FBG), TC, and TG in elders with DM.
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Table 1. Differences in Daily Activity according to General Characteristics & Health Condition of Elders with DM (N=76)
Characteristics Category n (%) M+ SD F (p) ort ()
Gender Male 32 (42.1) 266,405.45 + 116,499.44 -1.14 (.260)
Female 44 (57.9) 304,857.50 + 163,587.02
Age in years Mean age 69.49 +3.55
Religion Have 1(80.3) 285,616.68 + 153,513.63 -0.37 (.716)
Do not have 5(19.7) 301,072.44 +114,010.22
Education < Elementary 34 (44.7) 268,803.15+ 172,869.17 -1.07 (.289)
= Middle school 2 (55.3) 304,747.55 + 119,796.46
Spouse Living 50 (65.8) 270,313.87 £ 144,799.0 -1.53(.129)
Separation by death or divorce 6 (34.2) 323,961.95 + 144,531.93
Height (cm) 159.27 £8.12
Weight (kg) 61.44£9.65
Period since DM Diagnosis in years 11.43+£5.49
Type of medication Oral 36 (47.4) 293,580.71 £ 148,975.40 0.04 (.963)
Injection (25.0) 284,896.15 + 168,616.52
Oral+Injection (27.6) 283,655.79 + 124,222.77
Antihypertensives Yes 35 (46.1) 255,909.77 +135,779.83 -2.17 (.033)
No 41 (53.9) 327,040.10 + 150,084.33
Lipid Lowering Agents Yes 36 (47.4) 317,5630.88 + 147,979.02 1.65(.102)
No 40 (52.6) 262,689.81 + 141,006.54
Diabetic complications Yes 11 (14.5) 270,186.49 + 183,411.55 -0.45 (.653)
No 65 (85.5) 291,794.66 + 140,203.43
Exercise Less than 3 times (39.5) 205,125.14 £ 107,435.5 -4.52 (<.001)
Frequency/week More than 3 times 46 (60.5) 343,151.12+£ 412,842.6
Exercise Less than 30 min 15(19.7) 294,475.32 £ 159,168.61 0.17 (.865)
Duration/day More than 30 min 61 (80.3) 287,238.92 + 143,963.14
T LS FAA, A AT F |28 E, A A AHHA] S 7S Aol w2 AlA| ;_%%@4 folSolA &
o E| 21 BT EETR W2 R AZ 0 2 Golulgt -2 FAHYA B-§-§57(p=033)2} A7
3) AR AlA| gt Al e 710 A A| = Pearson’s  HLA13E -5 Rl (p<.001)0|3{Tk 'Jifé‘?ﬂl% -85 =919
Correlation ©. 2 E-A15}93T} 55 Ht-2255909.77 counts/day©] Al H-851A] Y= 191
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327040.10 counts/day & L}ER} 20| 5 BTk )11 U5dof 33
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FUol 39 o] & F5 Tl ©Rk =019 et B
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2, 21 P HER| MMESE, MHES L=, ofluX|

2 Aol A 2l iAo AUS-FRFO] Hat2- 288,667.16
counts/day ©]™, |4 6,187.2 counts/dayof| 4] Z|cf| 664,291.4 counts/
day= UERGTE A1A12Hs 71 o] k-2 428.86 counts/day©]w, 2|
4~ 166.0 counts/day©f| 4] Z|tf] 724 counts/day= YEFHTE A oy
2| A I kO] W2 62845 keal/day/kge] ™, 2|4 15.2 keal/day/kgo]]
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Figure 1. Example of lowest daily activity in older adult with DM.

Figure 2. Example of highest daily activity in older adult with DM.

&2 114 keal/day/kg ©] 12, Activity 1 9]= T2 19HAI] FA1A] o] yol, A, A5 A1-S atefgh A9l Y oy 4 msf
(Sedentary, < IMETS )7} @i, 2044191 AehAA(Light, <3METS)7F 2 1,156 keal/day/kgo |t} HHH Zhg-Fo] 714 nk-e- o AFA}(Figure 2)
Thas UEE O] 3THA| 9 4etAl = A2 UERUER] gtttk o] $kp 0] -5 A, A1 165 em, A5 59.0 kgl 684 HA} HAp2
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THA|(Vigorous, > 6METS)Z WFERTY o] 2E}2] 7
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Table 2. Description of Behavioral and Biochemical Variables in Elders
with DM (N=76)

Characteristics M+ SD Observed Range

Behavioral variables

Dally activity (Counts/day) 288,667.16 + 146,006.33 6,187.2-664,291.4
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Exercise intensity (Counts/day) ~ 428.86+148.56  166.0-724.0 <= Yehfo] tha3A4d EA1E wiAIE 4= lslom, thga44
Energy expenditure (kcal/day/kg) ~ 628.45+255.19 156.2-1,115.6 o] 3}o] & A} E41-2 Durbin-Watson HA-S AIA|5H AT} 1.6852
Biochemical variables
23} 7Fo]| Al A o] AkakAlo] o) o 218}0] R -E
0, -
Hotc (%) r49x122 55118 Table 4. Variables Predicting Daily Activity in Elders with DM~ (N=76)
TC (mg/dL) 155.42 £ 25.50 96-229
TG (mg/dL) 126.38 + 49.83 55-361 Variable { Re t p
LDL (mg/L) 100.01£24.94 58-172 Exercise Frequency 34 20 3.58 .001
HDL (mg/dL) 46.13+9.22 27-74 HDL-C 41 14 4.36 <.001
FBG=fasting blood glucose; TC=total cholesterol; TG=triglycerides; LDL- TC -24 .06 -2.58 012
C=low density lipoprotein cholesterol; HDL-C=high density lipoprotein cho- R2=.40, F=15.79, p<.001
lesterol.
Table 3. Correlations of Daily Activity for Behavioral and Biochemical Variables in Elders with DM (N=76)
Characteristics ! 2 9 4 J 2 / .
r (o) r (o) r (o) r (o) r (o) r (o) r (o) r (o)
1. Daily activity
2. Exercise intensity 89 (<.001)
3. Energy expenditure 90 (<.001) .73 (<.001)
4. FBG 00 (.982) .01 (.948) .02 (.842)
5. HbA1c -.05 (.651) -.06 (.616) -.05 (.668) 65 (<.001)
6.TC 25 (.028) -.23 (.045) -.20 (.080) .10 (.409) .03 (.774)
7.7G 24 (.035) -19(.104) -.21(.066) 07 (579) .05 (661) 51(<.001)
8. LDL 36 (.002) -.35 (.002) -.30 (.009) -.02(.873) -.02 (.839) .82 (<.001) .38 (.001)
9. HDL 46 (<.001) .23 (.044) .23 (.049) .02 (.867) .00 (.995) 11(.364) -.35(.002) -14(.224)

FBG=fasting blood glucose; TC=total cholesterol; TG=triglycerides; LDL-C=low density lipoprotein cholesterol; HDL-C=high density lipoprotein cholesterol.
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