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A Study of Nutrient Intake States and the Prevalence of
Obesity in Buddhist Nuns
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ABSTRACT

The purpose of this study is to verify nutrient intake status and prevalence of obesity in vegetarians and non-vegetarians. The
vegetarian subjects consisted of 127 Buddhist nuns(age © 23 — 79 yrs) from Oonmoon Temple in the Choungdo District of
Gyeongsang Bookdoo Province and 118 Buddhist nuns practicing Zen meditation at Soodeok Temple in Yeosan District of
Chongcheong Namdoo Province. Control subjects were 235 healthy female adulis aged from 23 to 79 years old. They were
teachers and nurses at the hospital of Gyeongsang National University and housewives living in Chinju, Gyeongsang Namdoo
Province, The study was conducted from October 1996 to February 1997, and consisted of a survey and anthropometric
measurement. The results are summarized as follows : The average age of the subjects was 44.2 yrs for vegetarians and 40.5 yrs for
non-vegetadans. The average body mass index(BMI} of vegetarians and non-vegetarians was 22.4 and 21.0, the waist hip ratio
(WHR) was 0.8 and 0.8, and the percentage of body fat was 28.7 and 26.5 respectively. The average duration of vegetarian diet
among vegetarians was 13.1 years. The nutrient intakes of vegetarians were above the RDA for all the nutrients expect calcium and
vitamin A. The intakes of fat, cholesterol, saturated fatty acid, monounsaturated fatty acid and the energy ratio from fat among the
vegetarians were significantly lower than those of the non-vegetarians(p < 0.01). However, the vegetarians consumed significantly
higher amounts of fiber and vitamin C compared to the non-vegetarians(p < 0.01). Also, the ratio of dietary polyunsaturated fatty
acid /saturated fatty acid was significantly higher in vegetarians. The prevalence of obesity was 13.9% for vegetarians and 11.9% for
non- vegetarians by criteria of BMI 25 as obesc. (Korean J Community Nutrition 6(2) : 227~233, 2001)
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Ao Z vl “New vegetarians ©) F718hi gih,
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5t 92T NN ZauFa AAAgel gL Wi 9l
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23] Jete] Z9 A4 didg BE THE ¥
284 HEe A ulgol 1960 97.3%°l1UE Aol
19930l 3= 79.6% 2 3438ln 1 5H §F, 3§ olfE
EEF FEN HFL 19693 2.7% 04 19933 204%2
A8 F718lg et A oA AFRj&e] 7.2%0lUd
Aol A& F7leld 18.2%2 FolHcHFZY 5 1990).
£ 8 Jgte] FE APRYRS AddE duEd
1960 7t = #E, Z18Ad, A A9, 28 59 ¢
22 FEA Ao FHE olFUY 19774 o]FHY
Q250 o|27|171A F2 AP alHe A2 1093
Ada gL FF8a glor o2 Qg AFFEl 95
218k Qlrk, 20006 AFE#l EAlel 9ahd =g 90
o »isf HEA AAf] AREE 77.9%} FrElAT
(RAEAE 2000).

ojgl o] 27 vele] A% selo] AH A pslw o]
T2 A% A7 FUHEAE B opE AgyA Y
g2 S5 Faskn ouR| et Fge AYHHR
Aste] ojdelli= Mol FAEt A% vig, FnH,
g, AEE AE 5o HYENA Aghe) Wigo] 43
et A2 solua gl SAMolcA 24 5 1990 :
HAEAS 2000).
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%4 T 4= A AAAT 1 F 2P FaEd D A
HiE A0 Aol 8214 & 4 Qloh 1 =AM A 7Y ¢
A Q13 gletol| 2 oIz YHeIY AL T3} o]
FL WML A HEE 98 A Ade 2E R 5
A A x2g AEA) GEPiths AMEE & UG
(Raymond % 1968 : Roshanai & 1984).
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Aol FgE T AsE AREEY €Y F T2 E
% LDL-~cholesterolol\t AR el g8 771 5

o] Ak of(&e]A] 1975 WUEF B 1986). Sl dAM =
P Al Bad 802 45 dsty, g
Aol FFS & R uERlA 7218 gge] Bet #4lof
Eolx| 2 gt s T 1989 : &AL 1990).

o3 MBAT(Sacks T 1984 ; Pacy 5 1984)¢li4 A
2j91e g el B, B BR 993 RS 2
AaA Ageln A, LA, Ze2dEe] AFF
o] a1, HIEMIC, dfi, TrHEE S Aakite] A3 o]
WolH ojgolg} A9l RRoA wAE WA AFES
FAste] AgA Adge] f1gL d5bd 2 Aot Yo
T BT E=F AN Adw Ag By olyz) Gy,
nEd R ntF Fo WAE A AE AFE FY F
oo}z B35 glch(Abdulla % 1981 : Burr 5 1981).
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(4%) 11890] 1A o2 MA =)
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olo] BE ZARE AAEN I, $YAME 199613 10€A4
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A} Fo AFEEA 2 ZAEE AWsta FAlY $84
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AEAFE 2447 344E(Ruth T 1984)9) 2jsle] o}
A, A4, A9, o, AL rel AR e AF
3 Hake] g AR EFE S8 Hel] 4FEH
(A FAA )z 8719} AR GRS it it
AR, AE)E RoFi FHE AAUE0] 101 ¥
AR VISSAth. F%: G W=D
H(MATAB DATA SYSTEM) (d&d A3} 1995} A
S3ted B4 BT

4. HMZ o £

7], A%EL %739 body mass index(BMI: HF
(kg)/714(m*) )& T3l vj%te] A ¥ (Sunyer 5 1988)2
Asreul BMI 250142 vwt e Bk Burr § 1985).

Relative body weight(RBW)+=

717} 151 cm oMl A BEAF (kg) =

- 100) < 0.9

717} 150 em ©l3F S - BEEAF(kg) = 23 (cm)

— 1002 Broca2] ¥

(357 1987)¢] 3 EFEAFTE T8 A RBW = 24
ANE/EEANF x 1009 F2] o= Faiqch
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H|ge] F& BRI} ol A SHE A 23 8
Qo] I}, Wk B ZAlME TS Bolm weA] ¥4
HE T2 BRgeE SA}n(Hall 5 1989) Hl2 A
A drje] BHlE 2Ysle] slg] Eal/Pde] 29 v
(waist/hip ratio : WHR)E 7&t3lct. WHR3l wet
ZA} RS 3 groupeE o] WHR 3e] & &9
1/3& AAEFo 2 e £9 1/3& AP 4
o) AblE-e WHRgk) 0.870] 40|z 81438 WHRel
0.81¢1812 3k},
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A& ek signal generatorZt 8ol F3A|Z] sen-

(417 em)

2 B 7229
sorsE B8 2ol uf¢ 91“?1' ] 5L YgoA o] A7)
3Eo] conductive tissue® B2 F¢ Y= AL
HrEo]| Batx 7 sensorsE %ﬁﬂ ’:‘l-?’_—'é‘ Frlgo gy &3
& & QEE uckyl AHE BEX7IE o83 tetrapolar
bioelectrical impedance method(23)(GIF-891DX}& | &
gte] Z3alsin.

7. ¥HEY

HE ABE Stotistical Analysis System{(SAS)E ©}1&
sk EAjatslr). BE 24X disiMs Ha T BT8AE
AdEgt 5 a5 §94 A5 ttest= A
F74e] t|ie ANOVAZ 7 f-9)3 9o Student-
Newman-Keuls(SNK) 7782 #4599 p <0.05%) A
Lo BAMOE FoF Ao Tk

a9 I

1. ZA YR AR X A MY EX

B A7o A} digRe] P2 E Table 13 32} &
ZA} AR 51290191 eut 1 FolA E HAsE AR
Z23d) 3314 @& 329 A7 48070 & 79 R
Ak 23 s4910] 2457 (51.0%), ¥l gle] 235
(49.0%)01em, Gz uw 0dE AMAQ 684
(27.8%), wlAjale) 78%(33.2%). 309 A4 56%F
(22.9%), HIA12Q) 39%(16.6%), 4091= AN 2473
(9.8%), HIAAlgl 237(9.8%). 50t =H2A 38
(15.5%), W29 319(13.2%), 60tk A4 297
(11.8%), ¥lA2)Ql 344 (14.5%), 70d< 241 303
(12.2%), ¥1AA 0] 30 (12.8%) 011}, 20th< 30tH
£ A5 yelx) QFgAME A2l vfaigle] Ao
H|S:g H| &2 ¥t

ZA} g akate] o] 2 AlH] A& Table 2 JEh)
oct. el HF APL 4243 AN FF
A8 4054900, F2Qle] HHF @] foHoR =

Table 1. Age distributions of subjects

Vegetarians Non-vegetarians
Age
N{(%) N(%)

20-29 68(27.8) 78(33.2)
30 - 39 56(22.9) 39(16.6)
40 — 49 24( 9.8) 23( 9.8)
50 - 59 38{15.5) 31013.2)
60 - 69 29(11.8) 34(14.5)
70 - 79 30(12.2) 30(12.8)

Total 245(100) 235(100)
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stchp < 0.05). #4919 By AA-E 157.2 em, Hd A
Z& 555 kg, BMI= 22.5, RBW3i= 106.6, WHRS 0.9,
A4 Fe 28.8%c|Aded, vlaAAY FF AL
159.6 cm. BT F3& 53.7 kg, BMIE 21.1, RBW=
100.1, WHR-Z 0.8, AR §3& 26.4% 321 A<l
o] HFAAL n)A2 1= v)wste] {3 2ol /U
o}, #A A%, BMI, WHR, AAH g3 2221ef #9]
o2 =A VepgHp <0.05).

AA 22 |2 WHR e} vz o 24 =
o} AFAe] wa} 7]Fo] HiE WHRE Aelrt Ren
(Kalhoh S 1983 : Van Gaal 5 1989) dg] 285 +& 7%
2o what AR 7EAE sk £ 7oA 24 g
A& WHRg =l 3 group o2 Wl &d WHREL]
0.81018}¢1 AlES stAd|@ ez WHR3ko| 0.82~0.86%)
ARS FAE o2 skn, WHREe] 0.870)4l Algg
Aoz sigen 1 A= Fig. 1 R Fig. 29 #0}.

Table 2. Anthropometric characteristics of subjects

wjgkxle] £ A4ele] A4 shalEe] 114(32.4%),
A HTAM 58(14.7%), FAPTAM 1823(52.9%) &
2 ARG FelA wlnkgo] Eaich vla2Qle] A AT
FollA 9(32.1%). FAFTAAM 39(10.7%), AP
2ol 168 (57.1%)e]er. vlaAlE sfaln vkt
A2 AP T v g HEe] 5HE & F AU
= AA gz $ ovjwe] #AE BMI 25014 Garrow
1988) 2 39 AR2]219] A= 341(13.9%), HAANY
288(11.9%) 0.2 #2|Qle] v]ghgo] Eotr}.

2. 9YL YHAH

247t BAg e A AL ARHESY FdE A
AHRE =29 FFAFFRFAGFATF 1995) 7 v]in
& A3l Table 33 2},

2ol A BE JRAvt ARFE A3, v
1€ Ca, RlEl AV} Aol PEshc) AL dfra

q Vegetarizn
Non-Chese”
160 4 [ Obese
g 1407 132
£ 120 %
5 100 /
& 80+ /
o /
a4 36 / 39
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+ : BMi=25

Fig. 2. Frequency distribution of obese and non-obese persons with
different patterns of body fat distribution in non-vegetarians.

Table 3. Mean daily energy and nutrient intakes of subjects

Variable Vegetarians Non-vegetarians
Agelyr) 442 + 17.3* 405 + 184
Heighticm) 157.2 £ 5.3 159.6 = 4.6
Weight(kg) 555 + 7.5% 53.7 £ 66
BMI" 225 + 2.7* 211 £ 25
RBW? 1066 + 13.3* 1001 + 12.0
WHR? 09 + 0.1* 08 £ 01
%BF 288 = 4.7* 266 + 45
DAVDyr) 132 4 129
Mean + SD +:p < 0.05
1) BML ; Body mass index
2) RBW : Relative body weight
3) WHR : Waist hip ratio
4) %BF : Percentage of body fat
5) DAVD : Duration of adherence to vegetarian diet

4 Vegetarian
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160 ] Obese
g 140
# _ 119
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5 1004 /
§ 801 /
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20 11 / / 18
Lower body type Intermediate Upper body type
(WHR < 081 {0.82 < WHR < 0.86} 057 < WHR)
= BMIZ=25

Fig. 1. Frequency distribution of obese and non-cbese persons with
different patterns of body fat distribution in vegetarians.

Nutrients Vegetarians Non-vegetarians
Energytkcal) 2177.1 + 4206(109) 2103.2 + 534.8(105)
Protein{g) 63.8 + 57.2(105) 77.3 + 15.6(128)*
Fat(g) 285 £ 99 456 + 106"
Carbohyrates{g) 399.1 + 25.4* 3420 = 942
Fiber(g) 186 + 7.3% 123 £ 59
Caimg) 718.2 + 262.0(103) 6820 + 571.0( 97)
Fe{mg) 21.3 £ 7.3(118* 186 £ 5.9(103)
Vit. A(RRE) 1012.3 £ 59.3(145)* 670.1 + 591.3{ 96}
Vit. B(mg) 25 + 14.2(251) 1.2 £  0.2(115)
Vit. Byimg) 39 = 13310 23 &+ 3.80192)
Niacin(mg) 19.3 &+ 5.9(149) 184 + 6.8(142)
Vit. Cmg) 256.5 + 12.2(466)** 1657 £ 12.5(301)
Mean + SD(%RDA})  #*:p < 0.05 *p < 001



186 g, Ca 718.2 mg, A% 21.3 mg, HEM] A 1,012.3RE,
HIER! B, 2.5 mg, BlEIT) B, 3.9 mg, niacin 19.3 mg, ¥E}
¥ CE 256.5 mgela vlaj4Qle Hf4 123 g Ca
682.0 mg, B 18.6 mg, ¥IEFY A 670.1 RE, v|e}IB,
1.2 mg, "E}Y! B; 2.3 mg, niacin 18.4 mg, W€ C
165.7 mgo = Af4 % vlekdl Fr]de) HAFE A2
o] YE3] Wol st

EF B ATl vl Ae B edx] HHFge
2103.2 keal, DA 773 g, AW 45.6 g, ©F3E 3420 g&
e R N8 FF AR AHHEL 21771 keal,
ol zEl2 638 g, AN 285 g, §HPEHEL 3991 go g
Blaj A Qle] s oA A% vdtEe) e g
sten el A3 g Ae] AHFL [t

3. A EHE 392 MF AE

£ A dAEY) AEEE Jdt AT Table 49
2ot b RS AE Y AL 285 go 2 vl
2191 45.6 g2 60% ALE FoFeg A YH}E
(p <0.05). AP ohd=ulE 220 11.6%. A4 19.5%
2 A2)Qle] fojd oz yskthp <0.05). AAL AF
€ 4R A ¥} A A9 2.3 g vlaf4el 39g0
2A A2<le] fo)es whrkp <0.05). BY ¥
AL A 29le] 4.3 g, vIAMAQNL 64 g2 H3EY) &
g v RS HEE 21 6.7 g vlAlA9L 63 go
2 Aejgle] o] HFslgcl. Cholesterols Af4l9le
110.0 g, H1A12]218- 297.3 go.= Aa|ele] FoHoa &
A At kp <0.05). FA4F4 dFZe A4¢lo]

Table 4. Lipid related nutrients intakes in subjects compared with
expected values

Nutrient intake Vegetarians Non-vegetarians EXPEdid

value
Energytkcal) 21771 £ 4206 2103.2 + 5348 2000
Fat(g) 285 £ 99 456 = 10.6™ 44
%Kcal from fat 116 + 4.8 195 + 2.0% 20
SFA(R)? 23+ 13 39 £ 08"
MUFA(g)” 43 + 27 64 = 1.5% 7
PUFA(g)* 67 + 3.0 63 + 44 20
Cholesterol(mg)  110.0 + 289 2973 £ 153** <300
Fiber(g) 186 + 73 129 £ 59 -
Vit. C(mg} 2565 £ 122% 165.7 + 125 55
PSS ratio 30+ 07 24 + 1.2 1
M5 ratio 18+ 07 19+ 07 1-15
Mean + SD *:p < 0.05 = p <001

1) Expected value : Expected value derived from WHO and RDA
of Koreans

2} SFA : Saturated fatty acid

3) MUFA : Monounsaturated fatty acid

4) PUFA : Polyunsaturated fatty acid

A # A1

18.6 g, HlAl2IR1e] 12.3 g0 = sjARl0| fojH oz gol 4]
HAzbdrHp <0.05). ¥ET C A3 A291L 2565 mg,
H) x4 212 165.7 mgo 2 A¢le] fejHog wol 43
g0 P/SHIE 1421 3.0, BlA|AS) 24824 Af2]ele]
oA o2 E9ltip <0.05).
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HZ ST AA A7l o2 g8 Fas) A
FrE Qg dluA] Y It 5T FFoE A%
g g dgoe] HE3ta qla o] 2 1§ Apgglele] 5=
A& A=A QU}. old] # dAeliMe e &
g ZAE vlda}r] 43 At dgoe g deue]
WE #Ro] Sle Ao AdEA Agw, AgY. 83y
AdFE, Y T3 KA dEaadg geofsta
2} p21Q1s vl Q1S diato 2 Aaksigdct.

2 A7 A S 22 Bu 78 7|9
A3 ZAAA FRFA 2SI, v ALTE ALY
AAA $20] FF202 A Aol Faleks AlLE
o] A2} tjR-Eo|drt.

FZAL gAY AA AERE dend gt
(2000)2) M HFEAX (40~494) : 158 cm, 55.4 kg)
o} vlwd of A% A9 vaEn AFTE 7t He 9
ottt Tet ANTL 1982 SEAF 2UEE e
Z & APl B 154 cm, A S 535 keelatm @
(&A= - oA 1981 v wd of A% G nF &
ZFEed ol A wAog Abde] AAg «e] F
olxl Axzlxn AAAY =3 £3H(1991)e] HFe @
W 2HEE e s & A= A3 1645 cm, AF
57.1 kgelghal & A v|w3HE A3, A% 25 ysksd
ol &54(1991)8] ATFolMe AN AE F=kAt
T3] 7] dEoR AlEd}

"z 2Qle] A9 MG (1991)0] ¥ FAlet FU=|Fe
AF A FRE gdo= & FAIAM o] 1554 em
Aol 57.1 kgeleta & A vizld 2 Ao Me 214
< A3 AFL AL Holled o= FHT BX 4 Alo)

2 Ao ALREL;

@8 9)7¢] A7 (Sacks 5 1984 : Frank $ 1975)14
B A2sle] viHmrt goka sl ot B el why
2 ARl BitEr) 03]2) Eokedl, fA%T o)WY
(1982)0] FEAL 2HEE thdoR § TAleh: QA=
ZHE Bt ol MY AR vjA e &7 2 7§
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A ¢4¢ wol AHsted gl $uRte s
£5 2 7183 &40 4H3o] AL AoE HiEo g
2B o]d¥ Az FA%] AR o] HEQ A
oz gy}

GeA AHAE ZAMIA P T BE P47 A%
F2 A3)sigon HAATE Cadt v]ElT] AS AGY ®
£ 9927t D4FE FSPh. 53] Ado6A 47,
HA, AR 52 A8 A FEUE Y 5] g
= A8 FEAQ00De] 2 75t FYAL e @
AEH ZAPIA QYA JAKd) 4F 79 Ageka
G AL T XS div] F R TASH 534 of
A, AzF, P25 59 4ANE} Brha @ AT B0

£ Aoz Azgd. AT 834 - 014U (1982)0]
SEAL 295S o= 3 ZAA oA 1947 keal,
wld 53.7 g A% 10.6 g, @ 415.0 golgkst @ 3
# 0 TY o Bsee 4FFo] FoE W SR
2] M@ Pe] 433 Z71EIgon B3] Casl AAFL
453 3718 Ao Ut ole AT 37
ARGSEE P} 502 Aol APE Szi0] A4
JABE tehd Faloln wl¢ wigAE dea ¢ &
itk = 2-28(1991)0] AFe) 74 ¥ Mge] @ &
HES oz @ ZAIA ouiA] 2482 Keal, @93
73.5 g. A% 28.3 g, BEE 456 goletn & AT v|m
s oluzle} @5EE, wude) AHFS 4e Holy,
Akt vjebat A, 86T By, HERD B,o) AL vk
SFolglon, v 0 AAFe B AT thAiEol
oF .50 7H Wol AT ol dF ¥ el BY
sh A2 At dzie) Ao] WEoz ArdEn. o
Resnicow(1978)0] M4 4o @ ATA A2
clo] ofzte] kx4l 2w guhd vletwl B,E Al9)d
Al RE goprold 2Fo| gntm & Azt AAsY
o}, A2le] QF TS AwEw Bt g
Aol 76 1 13 : 119 v]ge|gom] £ - 0| 2(1981)
o ZAelA 8415 110]8k5 & ol Hlatd 9¥e] 7
o] Ae) s AT & 5 rh.

A4 AN vla) oluizIsh BEREE A A
Astgzm, S 2 Aol Aol wgked ot ¥
A(001)] £ A7s 53U v @ AFFE A
AN ZARINAY Ao &5, A4, A 5 B
2 A Qo] o A AFL WA efcd] vl HAY
Qe ol2F HFe) HH W) WReR AREY £F
vl falle) ATl B5etE B Aol 65

15: 209 Higo|i ojAL FIUIFAFZAM d
F 723 AY A3t AA9(1991)0] & A7) v
A FLRAY AFA AFAY FHE o= ¢
ZALol A e =] 2089 Keal, B4 79.4 g, A4k 349 g,
g31E 3572 golZkn ¥ R v@EH odd @53t
B A3 A9 wisstdn, Awe] 437 & Hol
och. 34 &Y FHE HAFEEE 5 1981
1 % 1990)# vizs] BE A BE FUYie] JHTo]
BL Ao & Yy}

B ApeA njelq] A, ¥lEE] B, BlE B, HlEH C,
Afed] A o] Yo €53 2 AL 2HEY
N2 217 AlgR WEo)n wlAl Ca) A3 Ho] Y
2 Al ole 822 2489 YAl U A%
ole] #Ao] Fuisle] AFAH YeZAPIAM JERG 21X
d =abs obsfsl F W FAES ®eol HH] die=
B} ol #Ae e v|EI BExe w¥ BEAAAE
Azte o) FASFRME A4 vk g o2 gt

% A HE

v AdS tideasie) 9% QMY R vl
HE 2A1E 438 aorsbd o2} i

1) ZAMAate] Hatels AAgl 4424, vlx<l
40.54), BMIE= Z}7} 224, 21.001902, WHRS 0.8, 0.8
1, %BFe 28.7, 265901, Afaele] HFaA717He
13.1d°]%ic},

2) A} gAY g HANEHE QNS ZE 4
G227t AR AE I, ¥4 Ca, HE A7}
AR v)gElo). §3E AT F 4F9 65%
E AAFEeE @ Ae a1, uA4A 2 86%,
75%%5 A3 st AL A4UL 28.48 g, HAHAL
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