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— Abstract —

Background: Walking is a popular, convenient and relatively safe form of exercise.
However, there is few objective data for walking exercise. The aim of this study was to
evaluate pedometer—determined physical activity defined as steps/day in type 2 diabetes
mellitus. Therefore, it could be the basic data for programming walking exercise in
diabetes mellitus.

Methods: Participants with type 2 diabetes who visited in 6 university hospitals on February,
2006 in Seoul and Kyung—gi area were recruited. The participants were asked their
ambulatory activity with the given pedometer and calorimeter for 1 week. Total 240 (Male
122, Female 118) subjects who walked above 1000 steps/day were analyzed. We also
collected their biochemical data from the medical records.

Results: Participants took 8532 =+ 4130 steps for day (step/day) and energy expenditure
were 320 = 161 Cal/day. Steps/day was not significantly different between male and
female, but energy expenditure was higher in male than female ( 2 < 0.05). Steps/day was
significantly lower in obese patients than non—obese patients (P < 0.001). BMI| (r = -0.325, P
< 0.001), waist circumference (r = —0.287, P < 0.001), triglyceride (r = 0.164, P < 0.018)
showed significant inverse correlation with steps/day, but BUN (r = 0.165, P = 0.019) and
HDL-cholesterol (r = 0.164, P = 0.018) were positive correlated with steps/day significantly.
BMI (r = =0.14, £ < 0.032) and cholesterol (r = —=0.139, P < 0.041) showed significantly inverse
correlation with energy expenditure and BUN (r = 0.187, P = 0.008) and HDL cholesterol (r
= 0.145, P < 0.037) positively correlated with energy expenditure. Pedometer—determined
steps/day was positively associated with energy expenditure (* = 0.824, P < 0.001).
Conclusion: This study showed the objective quantification of physical activity measured
by simple and inexpensive pedometers. It could be used to recommend walking exercise
since the practitioners can estimate steps/day for required energy expenditure. (J Kor
Diabetes Assoc 31:83~88, 2007)

Key Words: Exercise, Pedometer, Physical Activity

TRk 2006 8 18, SMAAL 2007d 18 8, MAXXL: EHZol, SXtistn ofnfrfst Lhupstw A



13l

oy o

°

}oaL, 257wk

°©

kAl o)

e
ik

°©

A

1% (Kg) / 7] (m)*e] g2

T =
A5 250]
1z 4ol

(]

]

&

A A=A

o, A

- =¥ N31A K12, 2007 -

ahjoltt, e W ae)

5

A

7 Fo3 XgHH Fo

= 2~

}.
N~ T OHOOT W T ]
- = U SG 7O 750 V. ,
o & o ;Eﬁ LGS W oE e < I %P © BHE Y
o A w Y X ™ - > ) ~ 5 r s
m N omg o L, =0 W T o op o ~ 20 Q
w T E %M%wh 2L morﬂao% ¥z a®2
T o 2 . 2 Az o g B 4 - 3T
LT BB o =27 o Eo= T Sk eSS
—_ X op X omn T BK g © M X o Mw oF = = § m
&m @l _ w _&ﬁ 1 ﬂor =n W o E.._ = 17_.ﬂ ey . ) _Zy < T z.L
< TR mﬂoﬂaikwu MONWE1 Ny moloawa%
r . N G » T E ﬂww 3% B2 A
ok %A Al %o F ™ - M o] W =~ N =0 o
o= w2 T Ao _xmm%% g Wk - < f o=
zT,moﬂm ﬂmﬂﬁﬂpl_ﬂl mmoo#,wcﬂ = o W = ﬂ?aao_ﬁfﬂr
= — N % BT o T+ sp P odr Yo
W LN I HOB T W Gy o R
T o g g NS R ot i il TiEs
o) - . =) —
wEx BT B N UWMT e - # oSy Em S
TR @dZFET TTei 2% D E ¥ ST ITE,
R o R R 2 g RO g 20
Box = No RD Do uo #r X A 2y oll RS |
N w:|‘_ o M ‘,@M ﬁM EH { Wm Ho E Mo% Ir 1:‘_ =K IR = ,DI o __io ,MDM A‘.ﬁ ,W_ U,m HE
=) 0 ) ~ ) b =r
wrﬁwﬁ .ﬁ@ﬁ%@]a E%%gmaﬁ M ysrpewE FOE AR T
= T el RESLTE oW TR S S
ipe AW DETs sFpzEd oo REIWR T e3P 2l
= Q. o o R/ o X W _ﬂomﬂww — Q(aua%7
R E 8T
O =T T = — =
oo B9 o ® T TSR W = < ais
omvomﬁﬂmwﬁ TEEEE N &L 7,@%%% 2rEC g
T o = 0 = T o — —
SETrel Zgeosytr BEgen DRI z 7D
R ! o) o o T = = N N 5 i
CEEEEY gELeicEs zzoEd e P
SE s BEREMRTR L N B FHER L 5T
5@4;5&% PERATREE o po ool B w T T ok
I %Eoitwhhhcﬂ?%yéé oy XN ] -
CERE L ¢ W%%Aaﬁg%y%@zﬁiw e 5o
siiEDF 3isiiTsereiizl DLTls 727
N oR Yo mn — [ 3 ™ 0 Al — o T Ts
o DT Wwom N T ] B0 m o o = M ~ TN & - ~
o X P g if merﬂ,ﬂﬂ%zﬂﬁﬂﬂ@ v N
A B o FRNemPla=a ey OB o B oM Ko
geoa%]ﬂﬂﬂ o OETEEWQOMﬂEﬂ#M% S o S LoZ
o — O oy o o I. o — % gy o N A o oY i W <+ o
JloL%aEaﬂLl 5 V&oﬂroTaﬂx] U.;Tﬁoﬁ ,dr.)ﬂlﬂmo ,mﬂ N R
v Bex TATSC SR OC - F@AGERALS Lo
SLEELE N TSR R T EaAR il - T
FTon T PT A %Mu.%ﬂmmgﬂwﬂ%mﬁ%ﬁme?#@m%an% = u B
A —_— = i ©o ) e !
SRATEP FRXIARLECS R PIEEG B fo
4 ﬂﬂmt oamﬂaAEMﬁ T wumﬂeﬁﬂ_puﬂowr By v e
éu,@dﬂmo Ho (A ouo NG wm E-Ju“_,c._ - Bl | ol o 0 T X
EWOL}%LLhEﬂr%oommdr.mmeﬂgﬁﬂmﬂﬂoﬁdrﬁﬁ@oman L ERRI
o H © #o fo N T N X oo go W go T Mo o005
° Mo o B N R T oo T W R M X ﬂm%mm 2%%

A

27} T4% 2
11.7%,
Zo| gl A9} 47%0|UTk

L
o

=

o

X
K

o, &

Zo0] 25 %

_84_

==
X

o 7], A

sisict

[e)

=
=

1) A A=, 2
I

A= A9



I
od
02
ke)
o
=
o
ro
DIO
JI:‘r
g
E
5!
Hu
Q
2
T
=
N
(0]
r
0%
rie
=
10
Ho
Ok
o
HI
12
I

YA aH]FFe] ZJoli=

’gie] ztolE B =
Y ghell zpelE HolH| ekokt ey o R A
Ao B o)o] A A YERTh

HRkr vlegle] whE A-gT) oA An|Egke] AjolE
B A} nnkgajel A s 2 Ago] freolsiAl vk
T} (P < 0.001). olvA] AR v|gk 37} vju]k $ha}
of Hjg] FAHCE frolshA] o), W s Hola
AAT} (P = 0.06).

Bt A TG Bit g

3. 25 = H ollHX| 28|22t AR 221 Z1o] ke

283} #

g

9= 9SS HAE) 7

O O =
AT AT = = W Ei‘_tl_L X'ﬂ;g%]:

)

4 (r = -0.325, P< 0.001), 318Ed (r = -0.287, P<
0.001), 44% (r = -0.164, P = 0.018)7 f-olst So] 4+
FHAE Hgem, BUN (r = 0.165, P= 0.019)% 1d%

Akl FYEE (r = 0.164, P = 0.018)¥= 2] 4k
AZ BAT (Table 3). OﬂLiX] R[S A-HASE (¢
-0.14, P=0.032) ¥ & Fd|=8HE (r = -0.139, P =
0.04 1) Fol3t &9 JAAIE BT, A7 vz
= BUN (r = 0.187, P= 0.008)3} iU =x]chal Za 2]
= (r = 0.145, P = 0.037)3% &9 Z¢AE BT
(Table 4).

i
s

4. gt 430l wE ollqX| 2H|Z

| e oA 2l

2 HE WS BT = 0.824, P< 0.001) (Fig. 1)

U ol WA B oA Anle BESE, %

& BEEE SRS 0 AL 085 2,
3% oluiX) M) (V) = 0.0 + 0.04 X A& F (X

e 39 Al sk A Sl
=

Table 1. The Clinical Characteristics of the Subjects

Total Males Females

N 240 122 118

Age (years) 57.2 £ 10.5 57 £ 10.0 57 + 9.8

Height (cm) 1625 £ 7.9 167.7 £ 6.0 156.9 £ 5.0"
Weight (kg) 64.9 + 8.7 68.6 = 8.9 60.8 =+ 8.7
WC (cm) 87.0 £ 8.1 88.8 =+ 7. 85.2 + 8.2°
BMI (kg/m®) 24.6 £ 2.9 24.4 + 2.6 24.7 + 3.2
SBP (mmHg) 128.2 £ 14.4 129.8 = 14 126.6 = 14

DBP (mmHg) 78.6 + 8.8 79 + 7.8 78 + 9.7

HbAlc (%) 7.5 £ 1.4 7.4 £ 1.3 0.0 £ 1.3

FBS (mmol/L) 84 £ 2.6 8.8 £ 2.7 8.0 £ 2.3
TC (mmol/L) 4.63 + 0.86 4.54 £ 0.78 4.73 £ 0.91
TG (mmol/L) 1.58 + 0.80 1.63 £ 0.85 1.52 + 0.72
HDL-C (mmol/L) 1.24 £ 0.30 1.21 £ 0.26 1.27 £ 0.28
LDL-C (mmol/L) 2.60 = 0.30 2.62 £ 0.65 2.58 = 0.85

Values are mean = S.D.

* P < 0.05 between males and females.

Table 2. Pedometer Determined Steps and Energy Expenditure for Total

Samples and Each Gender Group

Total (n = 240)

Males (n = 122)

Females (n = 118)

Steps/day 8532 + 4130
Cal/day 320 £ 161

steps/week 59723 + 28912
Cal/week 2240 £ 1130

8654 + 3841 8401 + 4420
340 = 160 299 + 1617
60585 = 26884 58840 £ 30944
2382 £ 1118 2092 + 1127

Values are mean = S.D.

* P < 0.05 between males and females
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Table 3. Correlations between Pedometer—determined Steps and Metabolic

Parameters
r P

Age (years) -0.35 0.595
BMI (kg/m?) -0.325 <0.001
WC (cm) -0.287 <0.001
SBP (mmHg) -0.01 0.885
DBP (mmHg) -0.048 0.488
HbAlc (%) -0.12 0.071
FBS (mg/dL) -00%4 0.148
BUN (mg/dL) 0.165 0.019
Cr (mg/dL) 0.007 0.915
TC (mg/dL) -0.123 0.071
TG (mg/dL) -0.164 0.018
HDL-C (mg/dL) 0.164 0.018
LDL-C (mg/dL) -0.107 0.284

Table 4. The Correlations between Pedometer—determined Energy Expenditure

and Metabolic Parameter

r P
Age (years) -0.69 0.292
BMI (kg/m?) -0.14 0.032
WC (cm) -0.86 0.188
SBP (mmHg) -0.003 0.967
DBP (mmHg) -0.011 0.873
HbAlc (%) -0.124 0.061
FBS (mg/dL) -0.07 0.286
BUN (mg/dL) 0.187 0.008
Cr (mg/dL) 0.016 0.815
TC (mg/dL) -0.139 0.041
TG (mg/dL) -0.109 0.118
HDL-C (mg/dL) 0.145 0.037
LDL-C (mg/dL) -0.117 0.243
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Fig. 1. The correlation of pedometer determined steps and energy expenditure.
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