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This can be used to remove B; from the expression for V; (equation (2)) by using

Lo, Ay
Ai B A By

and substituting in equation (2) giving

Estimating the number of controls for level i

A similar approach gives

Optimizing the estimates of A; and B;

The values p and z were calculated using the numbers in the 2 x 2 table of cases/controls who
are exposed/unexposed. Now the estimated values of A; and B; can be used to calculate similar
values p’ and 7z’ using

P
YizoBi
Z/ — E?:O B i
im0 Ai

The sum of squared differences between p’ and p and between 7z’ and z is calculated as

N 2 N 2
(57) +(59)
p z
Excel’s Solve function is then used to bring this value as close as possible to zero by adjusting the
values of Ag and Bg. The resulting values of A; and B; are our estimates of the table of (effective)
numbers of cases and controls by exposure level.

As described in the documentation available on the web page www.pnlee.co.uk/software.htm, the
Excel spreadsheet also outputs chi-squared and p-values for heterogeneity and trend corresponding
to the table of effective numbers of subjects and based on trend coefficients entered by the user.
The formulae used for the two chi-squared values are derived by conditioning on the marginal
totals, and are based on the K -dimensional hypergeometric distribution (see Breslow and Day [17]
formulae 4.38 and 4.39).

Note that, on some occasions, clicking the ‘Solve’ button may generate a message that a feasible
solution could not be found. In these circumstances, a solution may sometimes be obtained either by
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adjusting the precision setting of the iterative process (using a feature available on the spreadsheet)
or by starting the iterative process from a different starting point. By default, the starting numbers
of exposed and unexposed controls (or at-risk subjects) are set to be the numbers actually in the
study. These can be altered by unprotecting the worksheet and entering alternative starting values.
These actions are described in more detail in the documentation.

APPENDIX B: THE SAS IMPLEMENTATION

The SAS implementation is given as the macro RREst. The macro, which can be downloaded from
www.pnlee.co.uk/software.htm along with documentation, estimates effective table frequencies
from published results given as a set of measures of relative risk and confidence intervals. As for
the Excel spreadsheet, it may be applied to odds ratios from case—control studies or risk ratios
from cohort studies, and it handles results categorized by exposure levels as well as by categories
of disease.

As an example, the macro is applied to the data taken from Smith er al. considered in the
introduction of this paper. The initial 2 x 2 table of overall numbers of subjects in this study is

Exposure Cases Controls
Unexposed 10 22
All exposed 84 7

Two input data sets are required, one containing the odds ratios and confidence intervals and
the other corresponding to this 2 x 2 table.

The SAS Code below reads the first input data set into SAS. In the example, the first data column
(‘level’) is the label for the category, while ‘Est’, ‘lower’ and ‘upper’ are the odds ratio
and confidence limits. The last column, the variable named ‘Overall’, defines the contrast that
is to be estimated, in this instance comparing the unexposed with the pooled group of all exposed.

data Smith_ OR;
input level $ 1-14 Est lower upper Overall;

cards;
Never Smoked . . . 0
1-200 2.82 1.00 7.93 1

More than 200 2.24 0.75 6.68 1

run;
The second input data set is created in the data step below.

data Smith IniFreq;
input Case Control;

cards;

10 22

84 77

run;
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The following call requests the macro to calculate the effective frequencies, the resulting estimation
of the contrast called ‘Overall’ and a related confidence interval. In this call, type=CC (rather than
type=prospective) indicates that the study type is case—control, and levels=exposure
(rather than levels=disease) specifies the categorization of the results in the Smith study.

%RREst (Smith OR, Smith_IniFreq,
type=CC, levels=exposure) ;

The resulting table of effective frequencies and the estimate and confidence interval for the contrast
‘Overall’ are printed to the SAS output window. The results closely agree with those given above
as found using the Excel spreadsheet.

An outline of how the SAS macro proceeds in finding a solution is now given, as in Ap-
pendix A, focusing on the situation of a case—control study with results given by level of exposure.
The macro solves the system of equations by converting it into an optimization task on the unit
square by reparameterization. After defining f; = (A, Ly By 1 / Vmin and f, = Ag/(Ao + Bo) with
Vmin = min{V7, ..., V;;}, each point (8, f5) on the unit square represents a frequency table sat-
isfying the conditions Ao>0, Bp>0, and A Ty By 1 < Vhin (the latter follows from formula (2)).
Conversely, each such table is represented by a point (8, f,). For given values f;, f, € (0, 1), A
and By are calculated as Ag = Bof,/(1 — f,) and Bo= (8, > Vmin) "L, and the table entries A;, B;,
and the quantities p and z are found using the formulae given in Appendix A. The solution (f;, f;)
yields p and Z identical to the p and z from the initial 2 x 2 table. As in the Excel spreadsheet, the
search for such a solution is performed with an iterative method, using the SAS procedure PROC
NLIN.
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Figure B1. Solution of the optimization problem on the unit square. The solution is located at the
intersection point of the two lines.
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To visualize the solution, the SAS macro draws a plot of two contour lines on the unit square,
one contour joining the points (f;, ) where the condition p = p is met, the second analogously
corresponding to the condition z = z. A solution of our problem must be located at an intersection
point of the two lines. In the Smith example, p and z are calculated from the initial frequencies
of cases and controls as p =0.2222 and z =1.0532. Figure B1 shows the resulting plot with the
two contours on the unit square and the solution lying at the intersection of the two lines. The
contour plot helps assess the existence and uniqueness of a solution, and may be useful if the
solving process fails to find a satisfactory solution.
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Abstract The purpose of this study was to determine daily steps corresponding to the reference
value for the quantity of Physical Activity and Exercise for Health Promotion 2006 (23 METs-h/
wk) considering non-locomotive activities. Two hundred and thirty one men and 224 women
wore a tri-axial accelerometer for two weeks. We analyzed the data in each age group (young (less
than 40 years), middle-aged (40 to 59 years), and elderly (60 years or more) groups), also. There
were significant relationships between daily steps and locomotive activity (r = 0.762 to 0.820, p <
0.001) and total (locomotive and non-locomotive) physical activity (r = 0.706 to 0.824, p < 0.001)
with intensity of 3 METs or more in all groups. The daily steps corresponding to 23 METs-h/wk,
calculated using regression lines between the daily steps and total physical activities with inten-
sity of 3 METs or more in men and women were 6,534 steps/d and 6,119 steps/d. On the other
hand, the daily steps corresponding to 23 METs-h/wk, calculated using regression lines between
the daily steps and locomotive activities with intensity of 3 METs or more in men and women
were 7,888 steps/d and 8,584 steps/d. These results suggest that non-locomotive activity should
also be taken into consideration in the case of assessment of a daily physical activity.
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Keywords : daily steps, physical activity, Exercise and Physical Activity Reference for Health
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#7210 1,0008T605) 12, EEETERINLZVERE
#12,000~4,000% Z 10 2 72 1 H & 72 1 8000~10,0004 4%
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CETHIHREL-DOTHY, 23Avy - B/ BL1H
720 8000~100008 2 H HAEGRE T TE BRI —FT
BHhE)PIIRFAPLETHS.
HEEFOHRT, HMTIEIREN L FHEHO—DTH
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I EEEL ST ERERESEITo T 5, EEE
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B ER T 5 EF 2T TldR <, TNOOREFEH R
EEDEDGHRIFEEOREII DOV TOERMEH TS
NTn53, 2020, AFEBIBTL2H5BEHEY,
SFHOELLCIRALET2BAY Y - B/ ANEOREDE
HITHLTH2DOPEHLPICTAEIEPLETHSL.
Z TR TIE, BITUNOEEEE) S AT RE% 3K
TEINREERT & Vv, 1 - FEHEEIICINZ T, BEED

KB, FIE, KAR, &H,

=%, R, HME, HP

ZEREN 3 A v VU EORTESOAIBE LSS &
FITUNDOETEFEE S SO BED8A vy - BB
YT L2HEBICOWTHLMICTAZ L2 BRYE L.

5L &

MR FICEBEABICEEL, BRIoT 7 — AL
D, BEZWECEmMS S AR E 3B R
BEBIZI o TGEFHHIRINTWAR W LRI N
BE231%, 224 DRSS e R E L, EaEER
(A0 RO BRI, LHES1%), THEERE 40Kt
60RO BIEI00%, LiE3%), BEEE (60mLL
OEEATER, WHS0%E) D3I ST TR #1707
(Table 1). EZWfEE AL, BUTHEEDLE,
HW106%, HREM21A, EERAL, EBRIEER
BETHY, WHETHEEIE, EBW61%, HiEms1
%, EEWIBE, ERIFIZER2ETHo 7.

SHBLVEBRBHENATE FHEEHBEOHZEIC
X, TS RXAEURBEEET A4 L0 ANV AT THE
DI B & FHActive Style Pro (HJA-350IT) % FH w72,
AEEEIL, IB74X 8346 X BITZ34m, HEH60g TH
0, BRI v FTEF LT AR E 2o T
L. SEHOMEEFT—¥ %3 L ICEKEFGELY ZNLE
NWHEOTNIT) ALATERET L, BRIV TE,
IEFEFERORIBEOKE SHAFORD S NZBE LI
%Y, DOETOEEN 2HHEBECIHEITRIT LR
Ny hEnaY, - EHEBOEEICHoTiT,
EEHEEC»PDLL T, MEEESOENIMEERS O
b5, THERRIC EREO@EMED A SNk -
EAT R EOBRTIER L, EEIFFIC L HoEFRELEE
) TR TR T & EOAEFEENCHE I N, F
NENOFHREERFICB 2 4BINERE L IES)8E O
B E AV THRITRERE B X BT U0 4G5S
BEAEHAS D & W) EHEE L TwaYO,

EHEFL2EABESEL T O, 1HOEEBID

Table 1. Physical characteristics in different age groups.

cw_ W R o wwm

Young 84 311 =55 1731 £7.2 742 =163 247 £49
Men Middle-age 100 47.5 =54 % 1699 +6.3 % 720 =118 249 *+ 36

Elderly 47 663 £42 %t 166.1 £59 xf 68.0 £ 97 x 247 *+33

Young 81 323 *£51 1569.7 £55 63.7 =156 249 +58
Women Middle-age 93 487 58 % 15678 £ 50 % 63.8 £11.3 256 * 41

Eiderly 50 650 *+41 %t 1532 51 %t 575 *+ 82 %t 245 35

Values are mean =SD.
BMI indicates body mass index.

* : Significant difference from Young group (p<0.05).
1 : Significant difference from Middle~age group (p<0.05).
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MVPA (moderate-to-vigorous physical activity) D3g
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&FHE (total MVPA) 2EM L7 w&EF 2L, HER
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BAL:.

HREBEADEKE A%, M TEEANETRE - 5
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HET, EHCTRERZSL. F— 7 IEEICERL,
BRI A Z Ed v Iz L EIEIHES Bk
(CAE/3%Y

BEHLEE BATERIL, FHEBEERECRLEL. B
THEDEDKREIIE, WSO %W L RE % BV CTEAT
L7, EwmEENOIEROFESEOEIZIE, —IT
ESWOEE B, ZOBOSELEIZIITukey®
post-hocRER Az, 7o, FHBEFEHEL OBERE
i, ¥7VOMBREICL o TRETL, BEEEIZLD
ElRERZ RO, BITICIZSPSSI5.0J %28 L, #at
SR BKEEIZTNT 5 %R E Lz,

# R

NEE O FEFEZ Table 1WWR L7z, B & HBMI
BRI RTCOBEIIBNT, FREREATEELZE

MRS LN/ (p=004~p<0001). 1BHdH72H Dk
LB M FHT7203 281548 B, DI FEIH6607 =
23158 /B THY, LHEICHEL CBECAEISHE
ZR L7z (p=0005). BLBERERIICIALEZA
BRLHICEREEINO SERMTEELEIRDLNE
Moz (Table 2).

SREEAT3 Ay VUL EOEFEEENE, BESTFE81£72
Ay - BE, KESFH124£85A vy - B AT
HY, BHICHRELTEETEECEEZRLZ (p<
0001). E@WERFTOBRETTIE, THEIXBVWTORS
BEHCTHEELENRDOON, HEEHTHORELY VK
fERR L. F BEN3 A v YU LEORTEEII,
BYEENSFIHI00+1162 v - BB, EDFEHI40
279Xy Y - B/HETHY, THECEBELTCEETHE
BlcmEraRL?Z (p <0001). FEHERF TORET
X, BL LB 3HHTEELRENEOON, BHETIX
EREFECTHMORL ) OEMEYRL, T TIIEELE
THOEL Y OBMEERLE. X512, BEN3I A v Y
PLEoEETES) & SITIEE R A EF L CRIEEIEE, B
D280+ 1424 vy - BB, WEDFIH264+117
Ay - BBETHY, BRETEEREN RO LNE
Polz. FEMERINTORE TIE, BB THOA3
HECTHEELRENROLN, BFHEECHOBEL) LK
EERLT

F72, BMEN3IA v YU EOBIGEEIZED BHT
EHEIOE AL, BEIFHT02+190%, HEHE36+
190%THY, THICHEL TEETERECEEEZRL
7o (p <0001). E@BEENTORETIE, Btk iz
SHETEELEN D ON, BETCISHERETHD
BL)OEMEERL, WETREEERETHORELY D
BiETRLZ.

1HB720 ORBEBENI Xy VU EOERLYD
RIEEIE EOMIIE, Bhe JICEERHEEBGEITED

Table 2. Physical activity parameter by accelerometer in different age groups.

Steps Total MVPA  Non-locomotive MVPA Locomotive MVPA % Locomotive MVPA
Group (steps/d) (METs+h/wk) (METs+h/wk) (METs+h/wk) %)
Young 7393 * 2713 314 =154 87 £ 178 227 £120 729 £16.9
Men Middle-age 7430 + 2877 280 *137 78 £ 75 202 114 719 £19.0
Elderly 6821 =+ 2869 218 *109 75 + 52 143 = 92 %t 619 £205 %t
ns. p=0.001 ns. p<0.001 p=0.003
Young 6565 + 2232 254 +105 9.0 + 6.1 163 = 87 63.1 £185
Women Middle-age 6806 * 2355 274 =121 142 £ 90 % 132 £ 72 % 493 +165 %
Elderly 6303 + 2383 26.1 £1238 143 £ 92 ¥ 118 £ 68 ¥ 463 £183 %
ns. ns. p<.0.001 p=0.002 p<0.001

Values are mean = SD.

MVPA indicates moderate to vigorous physical activity with intensity 3 METs or more.
Locomotive MVPA indicates MVPA during locomotive activity.
Non-locomotive MVPA indicates MVPA during non-locomotive activity.

# : Significant difference from Young group (p<0.05).

T : Significant difference from Middle-age group (p<0.05).

-89-



196
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AEEAY (B r =0795, p <0001, &M r =0747,
p <0001), HEFHEE L ORICIZFFVHEE (B r=
0.240, p <0001, & : r =0311, p <0001) A7
sz, FERERITORE TR, T XTOFICBNT
1H®720) OFREERENS A v Y U EOBED ) D%k
17158 (r =0762~0820, p <0001), B L U#RIEE
£ (r =0706~0824, p <0001) & DOHEIZEE LM
o s (Figl, 2). —F4, 1Bd-H)ok
BEEENIAy Y ULEDOBADL ) DERES L OB
fRizowTid, BEOEEERH (r =0272, p =0012)
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Fig 1.
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1=0.820, p<0.001

Total MVPA
y=172.6x + 2604
1=0.824, p<0.001
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-~ =~ Locomotive MVPA
y = 242.5x + 3347
r=0.780, p<0.001

Total MVPA
y = 185.9x + 2758
r=0.7086, p<0.001
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Relationships between daily steps and weekly MVPA in men.

MVPA indicates moderate to vigorous physical activity with intensity of 3 METs or more.
Locomotive MVPA indicates MVPA during locomotive activity.
A: Young group, B: Middle-age group, C: Elderly group.
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y = 142.2x + 2908
1=0.732, p<0.001

Total MVPA
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Fig 2. Relationships between daily steps and weekly MVPA in women.

MVPA indicates moderate to vigorous physical activity with intensity of 3 METs or more.
Locomotive MVPA indicates MVPA during locomotive activity.
D: Young group, E: Middle-age group, F: Elderly group.
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Abstract A physical activity reference value for health promotion, 23 METs-h/week was es-
tablished by the Ministry of Health, Welfare, and Labour in Japan in 2006. The purpose of this
study was to determine the daily step counts (steps/day) that classify adults as meeting the 23
METs-h/week reference value by using objective measurements. Objectively measured physical
activity levels of 1837 Japanese adults aged from 23 - 69 yrs from both urban and rural Japanese
cohorts were provided. Amount of physical activity and daily step counts were assessed using
a triaxial accelerometer (Actimarker EW4800; Panasonic Electric Works). Receiver operating
characteristics (ROC) curve analysis determined the optimal daily step counts (steps/day) that
discriminated adults who met the reference value from those who did not. Approximately 48
% of Japanese adults met the 23 METs-h/week of physical activity reference value. ROC curve
analysis found that 9341 steps/day produced 77.1 % of sensitivity and 79.5 % of specificity in
all subject. When the analysis was performed in each cohort, 9980 steps/day and 8640 steps/day
were indicated as the optimal daily step counts for them to meet 23 METs-h/week in urban and
rural cohort, respectively. These data suggest that Japanese adults are likely to meet 23 METs-h/
week of physical activity reference value if they accumulate between 8500 and 10,000 steps/day
of daily step counts.

Jpn J Phys Fitness Sports Med, 61(2): 183-191 (2012)
Keywords : Physical activity, Reference value, Health promotion, ROC curve
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MU E2 272 LT\ a BEI3935%ICET A2 L 2K
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BIUSEO I BH)OFHEXES L. AHEN
HERBOBEZE, BXAP4ARBE 5 L) BEE
EREKELS. THU LOSHOTFT— 921 r BEOE
FIEEELFMT AL FTETH L EHEIN TS
720® 4A D EoEEHER, 17 AHOSHiEE%
L TwAEEIONS. 72, 1HIKBIFA3 Ay
YU EOFEEEEEERCES LEMIIOVWTLE
L7 PERESREESEICOVTIE, EEREDE
23X vy - BREIETAD, BoNA 1B DOF
EHERFEHE (Xy Y ) »PLEHVOTER

ESREHE (Avyy - B/B) 2XKd72. Z0#E»7:
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IRETAEAR  MERIRC MBI BT BRI, EIFETIE
REMET, FEFBEOLREICE, MED %V it-test
RV Fhak— MBI LBLOERY BT S
7, yREERToL. PRESHEHEL1HD
7o) OF#E OMEEBBRIE, PearsonDHBREOKRE
CEDIT, BHhDRX vy - B 1HHL) DK
EOBMBIEOVWCHERERSMIC L VRS Lz &
BEETHAHBEBA Y Y - HFIHLTE1IHEDZDD
BEERET 5720, THEHEREEMR (Receiver
Operating Characteristic curve: L FROCHIAE) % FHw
TIREN L7, B2 EEOKRIIBIT 5823X vy -
BRCX T 2 REB L UREE 2 KD, ROCHBE % FERK
L, AUC (area under curve) % %% L 7z. ROCHI#
DEBRA YN (BRE=11-HEF =0 ZELEN
EECHAEEZRD, Thiay b A 78HELE £
BIZRLEVEEE, (1- EE2+ (1 - BEE)0OR
IMEE L7, Bk y M 7HHICBIT5E23A Y
v -RIIHTARELRRE BB L UBRERSES
ExRD, ZOhy b 75ROBRLERIRET L2
MR, FHE+ZEERZEZCRL, FEKEIRGR
TH %R & Lz, BATIZIEZSPSS 160 (SPSS Japantt,
HA) 2HWTiTok.

MEBR

RBEERHE NEFEOUEROBHEELRLICR L.
SEHEERIZS30E09R TH o /2. BHOTFHERKIL526
102 T, WHIEH32x97THMTH Y, BRIIBWTE
EICEERED bNEh otz T RECEHRIEIZD
W, NEXISIZBE L CIEFRBITH 545, SCOPIZH LT
BY) - BEEDIE3INE EHD EE D, B ST
WT1%, BENTI%, EiF - EBRA218%Eo7. iz,
BENDREOFEIIODOVWTHEWREE ZA37.1%D5 &
EVEEL Tz, RIFRICBIT 2 HEBEFEL £ 2
VR L7, EFEBEREREFICBWTIE, BMI, MmAE
fl, BHERERS, MEABBEIIBVTEZIIBVETH Y,
HDLa LV AFa— VAL EIIBWTEEIIBWELT

Table 1. Numbers of participants by gender and age groups

age

20-29 30-39 40-49 50-59 60-69 Total
Male 5 107 183 309 244 848

0.6% 12.6% 21.6% 36.4% 28.8% 100%
Female 5 109 195 375 305 989

0.5% 11.0% 19.7% 37.9% 30.8% 100%
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Table 2. The subjects characteristics according to the sex and the cohort
Total Male Female NEXIS SCOP

N 1837 848 989 773 (246/527) 1064 (602/462)
age 53.0% 99 52.6 £ 10.2 532 £ 9.7 488 = 104 559 + 8.4 #
Hight (cm) 162.7 + 84 1694 £ 59 1570 = 5.6 % 1613 + 8.3 1637 + 84 #
Weight (kg) 60.2 £ 11.0 673+ 9.8 54.1 £ 7.8%* 59.0 + 10.9 61.1 £ 109#
Waist circumstance (cm) 815+ 8.6 838+ 7.8 79.6 + 8.9* 808 + 9.2 820 + 8.2#
BMI 226 3.0 234 % 29 220 £ 30* 22.6 = 3.2 227 £ 29
Fasting blood glucose (mg/dL) 954 + 12.8 984 + 13.6 93.0 = 11.5%* 90.3 + 10.8 992 + 129 #
HDL choresterol (mg/dL) 624 + 152 56.7 + 14.1 66.9 = 14.6* 64.2 + 15.6 60.6 £ 14.7#
Trigricerol (mg/dL) 100.0 + 658 1182 + 784 843 + 47.2* 89.3 + 554 107.7 = 714 #
SBP (mmHg) 116.7 + 14.7 119.8 + 13.7 1141 = 149* 1172 + 14.6 1164 + 147
DBP (mmHg) 71.1 = 104 746 £ 99 68.0 £ 9.8* 71.2 = 10.1 71.0 = 10.6
Daily step counts (steps/day) 9564 + 3540 9594 + 3630 9537 + 3463 10517 + 3691 8871 + 3257 #
Amount of MVPA (METs-h/week) 250 % 14.7 248 =+ 164 252+ 13.1 26.7 = 14.5 238 + 147#

MVPA: moderate and vigrous physical activity

*: P<0.05, Male vs Female

#: P<0.05, NEXIS vs SCOP

L7z, WPFhoAEFREREREFICBWTY, 2%  BERSETETI%TH o7z (F3). &6z, EgE

FEOFEHEIIEEBBOHBENICSH o 7.

HEEEICS D EEIBE REICBI 5 285E
DOFHHEHUL 1 Hd 72 19564 +35408% (58149594 + 3630
R, 9537 +3463%) THY, FEEESEKEHE
130H250+147 A v - B (B248%164 A vy - B
252131 Ay Y - ) Thol (R2). Ihlg,
FRAIEICEESNCERRER - XEREOTFHEHK
% (BU7214%, &M6352%) K& EE-TEHY, K
HEOWHRE L GREHEOBNEMATHLEEZLN
5. *72, NEXISESCOPIZBWT, #¥BLUHEH
EHEEeE 2 BT 5 L, SEE, FhPhI10517+
36914 £8871 32574 ThH h (p<001), HEHEEHEK
EEIBICBWTIE, E267+145 A v - Bl iE238+
147 A v v - BT, WIHEL ONEXISOWERE O F A
BEEIIEWETH -7 (p<001) (F2).

BH-) o ERESKESEL 1HH2) OKK
OB, FELREOHBPRD bz (r=0743,
p<00l). FEREFREEHEOERETH 58234 v
v BERERL T ABEBEOSISIE, 478% (BiE
428%, IIE522%, BiEvsE : p<00l) THo'-.

B3 v Y - B E S EOBIE ATETIE, WBA
v BCH%T A1 bk ) ORMERET R0,
ROCHIRE VT v b4 7HEEERD, 205Kz
FBE0EBR v Y - BICHT 2BES L VBRE,
Biis X CRERSERES S RS EEL . &
WERE BT AROCHMEZ K L IR L7z, AUCIZ0.862
(95%EHEX [ - 0845 - 0878) T&H Y (p<00l), 71 v
ME7fEE L TOMIEINRE SN/, S D34III BT
LREENRT71%, FFEETIS%, B RIS E P ET7.6%,

BOBEBA Y B, 1BICBWT3 Ay Y Eom
BHEFREHEY L0 S5V OREMIT) 2 LICHNT
DR T A0, @WBE % RICROCHBIZ X
NRDHIZEZH, 1HBHLVHAFERI Y VA T7HES
VA BBRLNT.

F70, MBESCEFOREOED, #H23X vy - Bz
YT EEHICENEZ DO TrEBHE L ak—1
AU, 23X v - BRI YT AR EROCHMRIC &
DRIz L 25, NEXISTI80E (EET62%, HEE
80.9%), SCOPT8640% (R&EET9.2%, FFEET65%) T
Hol. BT, BHETIUMIE (KESN2% HE
BE80.0%), HETII88H (RKEET7.3%, FFEETT4%) T
otz 6T, APERELERICLD 3N QoL
T, 50-58%%, S9LIE) WIIHMEL, v M FT7EEE
Koz 3HMICATHE, FAEREECHFERELTEBY

: optimal
08 cutoff-point
> 06 |
2
2
2 04 |
0.2 | 9341 steps
0.771 sensitivity
0.795 specificity
0 AUC 0.862 (95%CI: 0.845-0,878)
0 02 0.4 0.6 0.8 1
1-specificity

Fig 1. Receiver operating characteristic (ROC) curves
showing the optimal daily step counts cutoff point for 23
METs-h/week of amount of moderate and vigorous physical
activity
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Table 3. Daily step counts cutoff points to identify 23METs-h/week of amount of physical acvitivy by ROC analysis.

Category n Cutoff point AUC (95%CI) Se (%) Sp (%) +PV (%) -PV (%)

All subjects 1837 9341 0.862 (0.845-0.878) 77.1 79.5 77.6 79.1
Cohorts

NEXIS 773 9980 0.860 (0.834-0.887) 76.2 80.9 83.5 72.8

ScCop 1064 8640 0.855 (0.833-0.877) 79.2 76.5 70.9 83.5
sex

male 848 9414 0.879 (0.856-0.902) 80.2 80.0 750 84.3

female 989 9188 0.851 (0.828-0.875) 773 774 78.9 75.8
age

~49 604 9434 0.879 (0.852-0.906) 81.4 79.9 79.5 81.8

50-58 603 9187 0.854 (0.824-0.884) 78.0 71.7 71.7 82.9

59~ 630 9296 0.855 (0.825-0.884) 75.2 81.7 81.8 74.9
BMI

<18.5 101 8865 0.826 (0.745-0.906) 80.8 71.6 79.2 792

18.5-25 1391 9341 0.861 (0.841-0.880) 78.4 79.0 78.4 79.0

25=< 345 9004 0.873 (0.837-0.909) 77.5 78.3 71.4 83.2

AUC, area under the ROC curve; Se, Sensitivity; Sp, Specificity; +PV, positive Predictive value; ~PV, negative

predictive value

BWHICAHEZPET L IR R P o0, B
=D 3INMIAEBTHERBICEIVSEL. 49FD T D
BETo434 (K BEES14A%, SFEEET99%), 50-58Kk D B
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BRET83%) THol:.

T/, BhHYvoryy - BE1IHBLVOEEED
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EWHEREIZ BV Ty=179x -50000 A HE 5 (K2)
(p<0.05), 3234 v/ -FRICHYE T 5 B ET020645TH -
72, ROCHFROMET & FlRk, 24— MBI, MBI, Eie5,
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Amount of physical activity (METs-h/week)

Fig 2. Relationship between amount of moderate and
vigorous physical activity (METs-h/week) and daily
step counts

BMIGIZ b Eg 21T o7 (F4). a+x— rRlcRA L,
NEXISTi298094%, SCOPTIx8746%:7 5 7.

SHRMKICBVWTHRFESEOREL 25TV 5
[HEED Lo HEEE % 1 B30 L] 120w, &
SR BKIEENE 3 2 vy L EEEHR L, ROCHIMIZ
LD EBEEHLZEZ A, 77094 (KET69%, HE
E59.0%) T -7z,

z =

AEFEIZBNT, 233D 569 T T O 511837
ZERRIC, EEEECTRE I NI HREEIE O
THDHHEABAy Y - BIHYETAHERERET LS
B4IETH B Z EMHEFFE N/, aF—PRIICR B L
REHMEFLET B ak— b THINEXISIZB VT
9980k TH Y, RFREAT 2R LETHIF—FTH
HSCOPIZ BT Id8640 T o 72, HEAR & REFIR &

Table 4. The regression analysis for daily step counts corre-
sponding to 23 METs-h/week of amount of physical activity

Category n Equation Steps
All subjects 1837 y= 179 x + 5090 9206
Cohort

NEXIS 773 y= 191x + 5406 9809

SCOP 1064 y= 164 x + 4982 8746
sex

male 848 y= 160 x + 5623 9308

female 989 y= 204 x + 4399 9092
age

~50 604 y= 170 x + 5455 9361

51-60 603 y= 180 x + 5104 9253

61~ 630 y= 191 x + 4616 9013
BMI

<185 101 y= 167 x + 5343 9194

18.5-25 1391 y= 181 x + 5048 9216

25=< 345 y= 174 x + 5150 9158
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