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= Abstract = :
Leisure Time Physical Activity and its Relationship to Coronary
Risk Factors in Male Workers

Yun Kyeong Rho, Min Hae Yeh, Sung Kook Lee, Byung Yeol Chun

Department of Preventive Medicine and Public Health College of Medicine,
Kyungpook National University

This study was attempted to observe leisure time physical activity pattern and its re-
lationship to coronary risk factors (BMI, systolic blood pressure, diastolic blood press-
ure, serum total cholesterol, triglycerides, fasting blood sugar). Subjects participated in
this study were 277 adult male workers of an industry in Kyungpook province, Korea.
Energy expenditure were measured using modified Physical Activity History question-
naire of CARDIA study by interviewing. Serum total cholesterol, triglycerides and blood
sugar level were tested with 5 ml fasting blood and height, weight and blood pressure
‘were masured. Data on smoking and drinking habits and others were obtained.

Geometric mean of leisure time physical energy expenditure were estimated as 212.80
kcal per week for study subjects and only 22.4% of them expended 2,000 kcal or more
per week in leisure time physical activity. Taking walks or hikes and jogging or running
were more frequent leisure time physical activities in study subjects.

Statistically significant mean differences in total weekly leisure time physical activity
for all coronary risk factors were not found among three groups. Because energy expen-
diture of leisure time was generally low in this subjects and most of them were healthy
men, we did not found that leisure time physical activity was significantly associated
with coronary risk factors.

Key words: leisure time physical activity, blood pressure, serum total cholesterol, ser
um triglycerides, fasting blood sugar
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A% BAEAAF 5 AYAA L Aghe] A}
F7Vske FAlolch (A A <2, 1989).

olzigt A ¥ A AF 7}2d 53] FAFAA
e aAAEE, 18k, F99 39 $¥ed
olfloll . Py, HutZ, AlzAle]A 29l, 4lo]
8 59 oA=irkA 85 HAQ Al
& HAFHEZ o] F AYIAES 27| w3}
31 o]E MAIAFIZ] Sl A Aol s, %
183 g 58 AT 7ol Fasith

ATl e JAFFHAZe] dAo] A A
SAA 52 A xe wlH oty s 9f
E}(Kgnneli’—]— Sorlie, 1979; Morris 5-, 1980; White
%, 1987; Blackburn} Jacobs, 1988 ; Salonen %,
1988). AAFER AL P 2AE F ¥ (Hor-
ton, 1973; Leon %, 1979), glucose intolerance
(Vranic3} Berger, 1979), 28t (Paffenbarger Jr
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Fo] Bt} AERd TIE FEFE9 A
1 Zhzet Hiig g5 o2 BREls 7Fe] H
B 3G AIGE BE 14 Ale] Eghth 2 AT
2] AEAANAE FEE ol 855 A3
282 1 7%e U7} 3614 8 A3 (met-
abolic equivalents)l] s ZF3h=d] o]} 1 th Al Fk
olgbi= AL 1 keal/kg/houre] d) 3= 2] &
2y dXshes delojch B4 &5 And
Nz &) AL o EF9] A= sFsls o
Al Adget I d5og ¥ A7k F
2.2 Aok 7Rz A% e
238 2E 329 o Jehligch B AF
Ne 1 FHE keal/weekZ AME-3l FA|8}
Aok 222 F HAAAENA 2 F FAE
EAL o287} eteE 59 APd 2 F
=2 G35 o] Boprh A7 ARk o
, TF AY, 2STE, S5 18 FdE
AA] AL T HERALE oo} Bgkh

A} g o) AL SPSS/PC+ Verson 4.02 o] &3}
e qFEe vEe AR R 4L
< Mgl A7 AR A7z &
AA 5] 3 v o) BR 44 &5
e YAgro g o] & g 3
vehl)7] fs)A 718 BFE o] &3l Yelisl
o $A4 SE5FE JEFE X)) FHe
Ztzhe) §A 4 S5gghel 15 dsigd e, 1 9
& A3 F oA 18w SAA 58] 0
A ALE At 2iEEE st A3, &
T84, 185534, Fde3d, e
A7} 7o) S48 5Fe] REE vlwslgict
i ol A AEF x5 oo @E 7L
o) $A4 5o BXE W o) F t}A]
404) wlEHE3} 404] ol AT LR v F wlma}
Atk Zd Ao o] AL F9 ¥ g2
BMI, 57] ¥4t o]sk7] sk, 84 T 2H
g, AW, 22 FHA] e Aol & t-
AAE 58 BAside) =3 g7 $AF
85FE 55 o)A 5L A gk sk A

[

e o o

£} 2 Fx-aFo] 2,000kcal/week v)Tkal 7% 1

2 1 & &-%F3Fo] 2,000 kcal/week 0] AFe] A T2
2 o] BMI, §57] ¥4, o)ty st ¥4
ZEY28E, F4AW, 282 FHA] Y32
o] ZF Tkl zpol7t Qle=A FAREAS Z3

A3
o

ATFHAREL B QAR o) FAbshe AFE
E2 FAE] glon, o]5e] HF dHL 3797
Aol i, 30~3947F 49.8% 2 714 wott}. =
zAHL 10de)3lr}t 60 (21.7%), 11~153 7
o] 1427 (51.3%), 16~200d 7o) 719 (25.6
%)% P TFAHe] 12960} TES
& FEo)3) o) 289 (10.4%), L Zo]5} &
Ho| 2119 (78.7%), AFdolA &Ho| 299
(10.8 %)o] AT} (Table 1).

Table 1. General characteristics of study population

General characteristics No. %
Age (years)
20~29 28 10.1
30~39 138 49.8
40~49 95 34.3
50~54 12 43
no reponse 4 14

Mean SD (range) 37.97 £ 6.42(22-54)

Duration of job(years)

~10 60 21.7
11~15 142 51.3
16~-20 71 256
no response 4 1.4
Mezn £ SD (range) 12.96 + 4.61(2~20)

Level of education
middle school graduate 28 104
high school graduate 211 78.7
college graduate 29 10.8
no response 9 3.2
Total 277 100.0
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NAAAIES] g>ekatel oidh AL A AF
Al ke 2l A 191 e AR
17.0%, o1A el Hi& gt f'ﬂzﬂ‘_ B A
22 19.9%, dA FulE 71-¢E AL 63.2%
£ ARk AT HAR 71 "E— A3 o}
AR ke Alge] 21.7%01H 29, €& 2Folgt
% opAlE AFE 78.3 %ol Mt} A7 AR e 84
A gEake] 718 Hd-2 212.80 keal/weeko] %12
o, % Ao F5 x| 55 31H ¥= A
o] 199%% xA5hd.ow, 2,000 kealm]qte)
255 3t AFREL 57.8%, F7 2,000 kealo)
Al 52 sl AFFE 22.4%01 ) AR
A AER k& e Aol 321%E AHA
3}odth(Table 2).

BMI9] HFL 22750|143, 37 €t} o)
gt7) ¥gte] H3F2 747t 118.31 + 12.40mmHg,
75.20 + 9.67mmHgelglc) 3 2ZYAHE 9
HFE 179.52 + 3381 mg/dlo]d . FAx4ke]
HF-E 135.13 £ 91.97mg/dl o]gic}. 183 F&
Al kel HFS 84.88 + 14.49 mg/dle] A}
A HAAE 7] Bl RAE2 15.9%, T57]
qlo] 140mmHgol A el A3 9.4 %,
o]gt7] ¥gto] 90mmHgol A& R Apghe
9.7%, 83 2Fd 26 o] 200mg/diE & A
o] 23.2%, FA A o] 180mg/dlE = AH
0] 19.0%, T-EA] ¥}aFo] 120mg/dlE Y+ At
o] 1.5%¢] 1t} (Table 3).

7 A7 s £3] gihe G5 ES g

Table 2. Life style of study population

Life style No. %

Smoking habits

non-smokers 47 17.0

ex-smokers 55 19.9

current smokers 175 63.2
Drinking habits

no 60 21.7

yes 217 78.3

Energy expended in LTPA"

no 55 19.9
< 2,000 kcal/week 160 57.8
2,000 kcal/week 62 224

Vigorous work exercise

no 188 67.9
yes 89 32.1
Total 277 100.0

1) LTPA : leisure time physical activities

dstel HEA 4 H5E UE & 2 2
3 AYY 259 A4 24 =& Lot Ay
Ago] 74 s Pahe BFelUL FSE
259 A% g WA BEL A 4]
sich AARLZ el & AT RYREL o
M AGE G54 ) Acke 352 &

¢ ol el shm Qglom AR AR S4,
57, 07, 47 =YY, 29 £ S, 2
o3 R AR B Fu Al 4e) ¢l

Table 3. Mean values of other coronary risk characteristics

% of abmormal

Risk characteristics No Mean £ SD Range group

BMI 268 2282+ 248 17- 36 obese 15.9%
Systolic BP (mmHg) 267 118.31 £ 12.40 90-180 2 140 9.4%
Diastolic BP (mmHg) 267 75.20 £ 9.67 60-120 2 90 9.7%
Total cholesterol (mg/db) 267 179.52 + 33.81 103-330 =200 232%
Triglycerides (mg/dl) 147 135.13 £91.97 17-803 =180 19.0%
Fasting blood sugar (mg/dl) 268 84.88 + 14.49 64-246 2 120 15%
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Table 4. Frequency of leisure time physical activi-
ties

0,
Activiy Fregquency )
Heavy intensity activities
1. 27 =& @27 68 (24.5)
2. "Us F BlS AHgEe AE 40 (144)

Q25

3. A% 16Kmol g £ 52 2bdAel 19 ( 6.9)
7] & A A A A e
4.4 o 31 (11.2)
5. odje]ZRlelv} YAz Fo AHHY 4(14)
Lig
6. 57, 7 27 (9.7
7. FAE RS AL AT & 22(79)
Hehe 59 Y = ol
Moderate intensity activities
8. &, ulF, g, wl=ugl o 90 (32.5)
+F 22 s AAY G
A g7}R0] ApA A E}7]
9. AbBL} S} 115(41.5)
10. 8 & 12( 4.3)
11. Al A 3t +5(E97], F44 50 (18.1)
z,018 F) -
12, AR, Ak, g 239, A 68 (24.9)

1 9 A%

o= ¥ 4 Ut FEE wol k3 3U%ich(Table
4).

A7) Qb B4 P Gl 0E
A7k SAA GEFe) A2S depstaa
F3 of7bARke) $AA BEF Wrgke] BF
3 2 715 9@ AAstdon], Wiz 2 F
zbe] F Q7N SAH BB Bk
(18} tat Ao FFe) zole 74 2 o
ARPEN L ol g5ted HAstaich Ao A%
0~29404 AH BFeP] sbg Fgkow
50~54c4) 7 ol dee] ZbY 43 o5t
AR £ SEFL Fashs AL voly
FAACR Fo% Aol Udrh TFAHY
Fop o7pAIZke] SAH BEFL H HolE B

o] st} w&FEH FF PRz SA
A BE5FE I FFo] ¥& FF AT
FAALZ fo3t AL ohuisith FAFT

& 7% q7RAY A4 5] g
FAALE foA’t o]l & A 5 glen,
FdAbA 71 A el SFEEsRE B
H S8 v A ¢ AR 8 v AN
oA Fek 77 e §AA EFEFo] B2 A
28 vepgov, BAAHCR f37 Aol of
Ygle}(Table 5). '

zred Aol A A a5 A K g
o 7PA7 Y] SAA FEaps ool B AR 2]
oA AR nFS Joha HEst AHFEC]
ot ghe}x g3t AFRERE T A7 7he] SA A
5] f2lshAl Bskeh (p<0.05). A3 -& 404
u| k23 404 o] AT o2 vHE F ohA] vlwE)
A A3 FAHOZ FF xo]E B4
(p<0.05)(Table 6).

zrd Zol A A kFg FheA o o Wt
BMI, +57] % o|2t7] Yo, ¥A FEH2HE,
FAAY, 283 FEA| e JdS vw
8t7] 915t -3 A& AT AN 3
3 5§ e AEEe] gt ke ARERY
TN AZe] AHAAES] FFghe] otk
T%7] Z olghy] gjo] dH-& EAH3r]
£ BAALE {97 zol7t Ut (p<0.05).
404] w]ukel A FlE GA] A At A HHE
g 5§ ke AR ot Fe A ERT #
s A ge] AAREY Hagte] #gheH,
°lE ¥ BMIS} Ao} AL #23
zFo] 7F 2 A (p<0.05). 404] ojAFal AT A
£ BMIS} A A2 2] Aol A 4 258
ot 3= AFEo] 2318 HEkel B4 JEld
2} {2 & Ao lsdch(Table 7).

o7 AIZEe] &A1 @F5FE FEE oA &
TS Ay < e AY, F BFe]- 2,000
keal/week w9kl 79 223 £ FEFko] 2,000
keal/week o] A}l 73-9-2] Al F22 o] BMI,
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Table 5. Log kcal of energy expended per week in leisure time physical activities by general characteristics
and life style variables

. Total log keal/week Geometric mean
Variables No. Mean + SD (kcal/week)
Age

20-29 28 2.58 £ 1.21 379.19
30-39 138 235+£1.27 222.87
40-49 95 2.36 +1.22 228.09
50-54 12 1.65 £ 1.54 43.67
no response 4 1.63 £1.90 41.66
Duration of job
-10 60 236 £ 1.36 228.09
11-15 142 235£1.22 222.87
16-20 n 233+1.28 212.80
no response 4 1.31 £1.52 19.42
Level of education
middle school graduate 28 2.05+1.28 111.20
high school graduate 211 237+1.26 23342
college graduate 29 2.60 £1.19 397.11
no response 9 1.56 + 1.49 35.31
Smoking habits
non-smokers 47 2.36 £1.28 228.09
ex-smokers 55 212+1.33 130.83
current smokers 175 240+ 1.25 250.19
Drinking habits :
no 60 2.08 £1.43 119.23
yes ] 217 241 +£1.22 256.04
Total ‘ 277 233+1.27 212.80

Table 6. Log kcal of energy expended per week in leisure time physical activities by vigorous work exercise
and age

Age Vigorous No Total log kcal/week* Geometric mean
group work exercise ’ Mean £+ SD (kcal/week)
Total No 188 212+ 1.37 130.83

Yes 89 2.78 £ 0.90* 601.56
Age<40 No 109 217+ 1.37 146.91
Yes 57 2.79 +0.88* 615.60
Age=240 No 71 211 £1.34 127.82
Yes 30 2.72 £ 0.98* 524 .81

* P<0.05 by two tailed t-test.

271 % o|r] st €A 2FY2HE, T4 z1o]7} QA dLEAEA S S8 HA{ A}
Aut, 1a) 3 FHA] ekl Halo Zhel| 2T EAR e g2 898 o7} gl e} (Table 8).

X
21
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Table 7. Mean values of several coronary risk characteristics by vigorous work exercise and age

Vigorous work exercise

Risk No Yes p value*

characteristics Mean + SD Mean + SD
Body mass index

Total 23.00 £ 1.52 2245 + 236 NS

age < 40 2281 =+ 228 21.89 £ 2.17 < 0.05

age = 40 23.27 £ 2.82 2351 £ 2.39 NS
Systolic blood pressure (mmHg)

Total 119.33 + 13.13 116.12 + 10.39 < 0.05

age < 40 118.72 £ 1243 116.61 £ 10.32 NS

age 2 40 120.18 £ 14.09 115.17 £ 10.65 NS
Diastolic blood pressure (mmHg)

Total 76.24 £ 10.24 7298 £ 791 < 0.05

age < 40 75.51 £ 946 7291 £+ 7.49 NS

age 2 40 7724 + 11.24 73.10 £ 881 NS
Total cholesterol (mg/dL)

Total 181.35 + 34.32 175.69 + 32.57 NS

age < 40 175.06 = 30.15 173.82 £ 31.33 NS

age 2 40 190.04 =+ 37.89 179.17 £ 35.06 NS -
Triglycerides (mg/dL)

Total ) 138.06 £ 95.79 128.49 + 83.3t1 NS

age < 40 184.62 + 146.41 103.47 £ 51.79 < 0.05

age 2 40 122.13 + 64.84 141.00 + 93.54 NS
Fasting blood sugar (mg/dL)

Total 8543 £ 16.52 83.71 £ 8.72 NS

age < 40 82.49 + 18.12 81.82 £ 8.75 NS

age = 40 89.53 £ 13.02 87.23 £ 7.62 NS

* by two tailed t-test.

fre} -3

TFu] AAFAAE A3 &5 AE€FAA

o] i) O3t B A7t A=xe &
£, Powell 5(1987)& o]2{3t #H 59 n&S&
8 &A1 &5o] FFFHUAFE Aysl= &
7} gleksr skge}. LaPorte S (1984)2 %34
FE53 AE A A FALE 7T A7t
A G dFe FIuAE 5 A 5

o] Alutztel $1§-L FAaA7)E 1AL FoAl R
Al gk AAEs S FF F7P) A
A Aol wisls xAPe Aotk F 5o
AR vty 28-S FAAA AERY ALEE
FANA =24 A S FaARIda
Arsta glck -5l o7 Ao Wsle A
Auteef 9 A3 wEFS ZUMA A, e
o] AN BAERY] YEE FUAF)L, A
o £4& W7, 5] FIHE 2
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Table 8. Mean values of several coronary risk characteristics by leisure time physical activities and age

Energy expended in LTPA (kcal/week)

Risk No < 2,000 2 2,000 p value*

characteristics Mean + SD Mean = SD Mean + SD
Body mass index .

Total 2241 + 242 297+ 236 22.80 + 281 NS

age < 40 22.05 £ 2.67 2261 & 2.18 2252 £ 223 NS

age 2 40 2287 + 203 2348 =+ 2.54 2338 + 3.73 NS
Systolic blood pressure (mmHg)

Total 115.60 % 10.13 118.57 = 13.87 119.85 £ 9.60 NS

age < 40 114.64 + 7.69 118.49 = 13.91 119.12 + 7.87 NS

age = 40 116.82 + 12.68 118.68 £ 13.92 121.35 £ 12.55 NS
Diastolic blood pressure (mmHg)

Total 73.50 £ 7.84 75.60 £ 10.42 75.57 £ 9.00 NS

age < 40 72.68 £ 5.00 75.19 £ 10.19 7463 £ 7.70 NS

age = 40 74.55 + 10.46 76.19 £ 10.80 77.50 + 11.18 NS
Total cholesterol (mg/dL)

Total 177.84 + 31.49 180.03 £ 33.22 179.62 + 37.48 NS

age < 40 173.29 + 27.64 177.46 = 30.81 169.20 + 31.44 NS

age = 40 183.64 *+ 35.61 183.72 £ 36.35 201.00 + 40.47 NS
Triglycerides (mg/dL)

Total 129.54 + 85.14 139.52 + 103.13 124.69 + 44.05 NS

age < 40 196.50 £ 96.40 153.90 + 139.32 132.50 + 56.38 NS

age = 40 117.36 £ 79.32 132.55 + 8047 122.35 + 41.13 NS
Fasting blood sugar (mg/dL)

Total 84.18 + 14.29 8467 = 984 85.98 & 22.65 NS

age < 40 7925 £ 7.32 82.08 + 8.62 84.73 + 27.35 NS

age 2 40 90.45 + 18.28 88.44 + 10.35 88.55 + 6.00 NS

* by one-way ANOVA with mutiple comparisions (Scheffés procesure).

gtk (Froelichers} Brown, 1981; Blomquist,
1983). FHAlE §AH &Fo] APUAE W3}
A ke FAolt). & 5o s Ao wst
v ke AT g UAEe] wsstegzn Al
Wate] A3 FaA|Rvhs AHeltt w3 &
AA FFL HDL EH 28 &S F7HAA 84
AAAE- MEE 2Hste A3 duE
37} ¢lehar st oH(Lopez 5, 1974; Miller -5,
1979). $E3 ¥4 A EF] BAAX ) g

AF-5 29 52 ¥4 FAAYS o=
d] 323 932 3 (Holloszy 5, 1964; Hag-
berg 5, 1983), 5|8 SAAYAE FAAA
B olz}(Holloszy 5, 1964; Gyntelberg 5,
1977) AF9 FAAYAE ARk §ck
(Weintraub =, 1989). =3} o]2)¥F A3l A5
7] wtel] wjde] FHHQ 5L FEAY F
AAue FEE FARH o2 AaAZcn vk
(Gyntelberg 5, 1977). ¥4 2FI 2 EE &5
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o o FAagcri sl o] Fae FAAA
o Ziiel wls ¥ Hrkx gch(Diehm 3,
1983; Tran &, 1983; Rauramaer %, 1984; Duf-
aux =, 1986; Wlliams 5, 1986). %2 & o]
Al AA A Z 9] Ao} FHo] Qe Fd
Eo] @2 uhd (Folsom 5, 1985; Tuomilehto &,
1987; Sallis 5, 1988 ; Zavaroni %, 1989; Casper-
sen =, 1991; Zimmet %, 1991), T}& A FA A=
2% #HAE $AE 5 gt dof(Leon
3} Blackburn, 1977).

dA &S e ARES AR SAA
#359 A=E A L 24 R
e =d AR ZAE o] 83ty A= Aol
3, EARE AlSyeg ssale] ApAlY &
S U7 Ao 7 Zse ol AI, A
A2 AEAE o] 43l SAH S5FE 543
= o] glt}h(Cartmeld} Moon, 1992). 5|3
g53g 245 AR o8 AHEE 98
aekE g e} (Taylor 5, 1978; Baecke 5, 1982;
Sallis S-, 1985; Jacobs Jr <, 1989; Lindsted =,
1991) obj7ba AL A7 glo] 2 AR
< vl &ske 77 ASE T e AA oot (Sid-
ney 5, 1991; Cartmel® Moon, 1992). ol 3}l
AEXE Taylor Z(1978)9] Minnesota Leisure
Time Physical Activity questionaire”} ¢l+=d] o]
£ el 8= Albe] HF W0F A =olxn
TE 1AL HdE 53t 71 EsiElE 20
FAEI 2889 je). £ A= A
Al ool o] ik WYsY FEE
1432 §A A &) dFete dF 35S A
3+ CARDIA A9 Physical Activity History
questionnaire S 0]-&38}¢] 2™ (Jacobs Jr 5, 1989
; Sidney 3§, 1991), Q7oA StA] 2R 345
& FARI, 7150] d=E A4 sz dr- W
Lo L e = A g R Bed o B s R o
#3}5l= CARDIA |79 WAl S-A4 &
FE A Axsgke g Jehlgedl, 2 A
AHE Taylor 59 =5 (1978)2 F=3leich

o

CARDIA <d2] Physical Activity History ques-
tionnaires A& A& §A43 52 FEA
A2t ee 2 ol A EHA e i3 A
N Al F55 & 1 oA AYF 5
wro] Al¥ Az S-S B o] 7]
] Zojc}(Cartmel®} Moon, 1992). Taylor %
(1978)9] Minnesota Leisure Time Physical Ac-
tivity questionaire2] - |7 A el 2%k Al
o] i3 AFA3} Spearman £¢ ABA S}
0.79~088H =2 =gton (Folsom AR &,
1986), CARDIA <172 Physical Activity History
questionnaire?] A$% FA| 7HHAQ wle g

AU HR e AFeA FEd AAE 9o

o, A xe A% AR A AddA e}
0.77~0.84H =2 A vebgtc)(Jacobs DR 5,
1989). z2jvt & A7l A8 AERAS A¥
AR 74 HAF 7] R Az el e

ol W ZZo] RS T A SR Eahein).

ol & A9 & AR AR = upe|ch
Paffenbarger 5-(1981)2 % 2,000 kcalo] A<
oA AR7} G2 FAE AR A 3 o)
SIThE 23 sisich ARAl el 24
o] tha ohE AL AAA, & AT A= 2HA
Ak} 3= o 7}R] 7del] 2,000 kcal/weeke] Ay S-A)
A GEE sk A wlEe 24%019T, 2
g o]golli= oA7}A| 7ol ApLA Q] FFE o)A
o $AH Y] A2 g AL 19.9%4dch
AR Hol B A7 dAREL A-b
gF5ides 5559 E$50] ¢ ¥oton tiAz
ARV FAL, S, T, g, =R, 27) =
= 2], 7 A 5 5 Avd A4
ol & 7 de EFS Wol st dden o
A7k B £5E FAALE Yok ARE
< A4l .

Ao dE FF A7 SAH F5FS
20~2941 QAT AN 7HF FRIL, S04 o] o
B A 7H dsich 20004 71x| 7k &
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Appendix table 1. Activities listed on the Physical Activity History questionnaire used in study with intensity
levels and cutpoint for frequent particitaion

Actibity Intensity frequent Cutpoint for frequent participation
(metabolic equivalents) (hour/week)
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