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Abstract

The purpose of this research is to investigate how obesity and eating behavior are related to the
concentration of serum insulin and lipids and blood pressure of middle-aged men

The sample for this study utilizes 240 middle-aged men between the age of 40 and 60 living in
the city of Kumi. Through a process of anthropometry and categorization by relative body weight,
the sample is devided into two groups, the obese group (51 men) and the normal group (129 men).

The results of the study were as follows :

1. The men from the obese group with the exception of height,subs-capular/triceps skinfold girth
ratio(STR) had a higher level of body mass index (BMI), waist and hip circumference, waist/ hip
girth ratio{ WHR), subscapular and triceps skinfold thickness than the normal group (P=0.0001).

2. In comparing the serum insulin and lipids between the obese and normal group, the obese
group had a higher level of insulin and triglyceride (P=0.016P=0.050) but a lower concentration
of HDL-cholesterol and HDL-cholesterol/total cholesterol (P=0.034, P=0.004). Also, the obese group
had a higher level of systolic and diastolic blood pressure (P=0.001, P==0.029). When looking at the
relationship between the serum insulin and lipids and anthropometric measurements,the relationship
between waist/hip girth ratio(WHR), the concentration of fasting serum insulin and lipids were stronger
than the obesity index, body mass index(BMI).

3. Men who exercised regularly had a lower total cholesterol and systolic blood pressure (P=0.049,
P=0.041), and a higher level of HDL-cholesterol/total cholesterol (P=0.004). There was no observable
relationship between the food habit score, the preference for fiber foods, and the concentration of
serum lipids. Also, the concentration of serum lipids had no apparent effect on the preference for
salty, sweet, and greasy foods.
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_Table 1. Hedonlc Scale

Scale Hedonic Scale
value o - -
1 Dislike very much

2 Dislike moderately

3 Neither like nor dislike
4 Like moderately

5 Like very much
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Table 2. Body weight distribution of subje-
cts (N 240)

Over VNormal Under

Obese -weight -weight

Total

Freqeny(%) 51012) 54(225) 120(538) 6(25)  240(100)
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Table 3. Anthropometry indices of subjects

Variables

rHelght(cm)

Weight(kg)

RBWY

BMI*

Circumference(cm)
Waist
Hip
WHR?

Skinfold thickness(mm)
Subscapular
Triceps
STRY

Values are Means+ SD.
NS © nonsignificantly different.
1) relative body weight.
2) body mass index (kg/m?).
3) waist/hip girth ratio.

4) subscapular/triceps skinfold girth ratio.

Control
(n=129)

168.4+ 5.2
628+ 54
102.0+ 5.6
221+ 1.2

837+ 4.7
93.7+ 4.1
0.89+ 0.1

20.0+ 3.9
145+ 3.0
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0.0001
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Table 4. Degree of sleeping and exercise of subjects (N=180)
Variables (S‘EEE‘E}) (ggegf) (ng)tlaglo) P-value
" Hours of Sleeging’r(hoﬁr/déy') ' o
< 4 1 (0.8)* 1 (20 2 (1D
4-6 25 (19.4) 12 (23.5) 37 (20.6)
6 -8 91 (70.5) 35 (68.6) 126 (70.0) NS
8 -10 12 ( 93) 3 (59 15 (8.3)
Frequency of exercise(No/wk)
0 37 (28.7) 21 (41.2) 58 (32.2)
1-2 42 (32.6) 14 (275) 56 (31.1) NS
3< 50 (38.8) 16 (314) 66 (36.7)
Time of exercise(hour/day)
< 1/6hour 40 (31.0) 28 (54.9) 68 (37.8)
1/2 hour 39 (30.2) 10 (19.6) 49 (27.2) 0.012
~ >1/hour 50 (388) 13 (255) 63 (35.0)
* Frequency (%)
NS | nonsignificantly different.
Table 5. Degree of alcohol consumption of subjects - (N=180)
Variables (gongro (gtlese) (n'll)talo) P-value
By frequency/wk N(%) '
1 56 (434) 11 (21.6) 67 (37.2)
1—-2 7 ( 54) 4 (78) 11 ( 6.1 0.024
3 < 66 (51.2) 36 (70.6) 102 (56.7)
By amount
High(4 <) 13 (10.1) 12 (23.5) 25 (13.9)
Medium(2-3) 38 (29.4) 22 (43.1) 60 (33.3) 0.003
Low (< 1) 53 (41.1) 10 (19.6) 63 (35.0)
None 25 (194) 7437 32 (17.8)
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Table 6. Food habit score and food preference score of subjects

Variables g@%rg%
Food habit scores 54+ 1.6
Food preference score
Cereals & Starches 3.2+ 04
Sugars 26+ 07
LGY* Vegetables 3.8+ 0.5
Other Vegetables 35+ 0.6
Fruits 3.6+ 05
Meats & Poultries 3.0+ 0.6
Fishes & Shells 3.5+ 05
Sea weeds 3.6+ 0.7
Dairy products 2.8+ 0.7
Oils 28+ 05
Beverages 32+05

Fate Aled ¥rE

X},

Values are Means+ SD.
NS ! nonsignificantly different.
* Leafy Green Yellow.
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(PPesen (%) P-value

5.0+ 1 53+ 15 NS

3.2+ 0.4 32+ 04 NS

22409 24+ 0.7 0.005

40+ 05 39+ 05 NS

3.7+ 05 36+ 05 NS

3.6+ 05 36+ 05 NS

32+ 0.6 3.1+ 06 NS

36+ 0.5 35+ 05 NS

38+ 0.6 3.6+ 0.7 0.009

26+ 0.8 2.8+ 0.7 NS

2.7+ 0.6 2.8+ 0.5 NS

32+ 06 3.2+ 0.6 NS
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Table 7 Charactenstlcs of dietary behavuor of subjects

Variables (g?ﬁ%})

Regularlty of meal

Regular 61(47.3)*

Average 51(39.5)

Irregular 17(13.2)
Time of meal(minitues)

Fast (5>) 16(12.4)

Average(10) 70(54.3)

Slow (20 <) 43(33.3)
Preference for salty taste

Salty 26(20.2)

Average 76(58.9)

Not salty 27(20.9)
Preference for greasey taste

Greasey 20(15.5)

Average 73(56.6)
~ Not greasey 36279
Meal sklgpmg(no/wk)

Breakfast 0.7+ 1.4**

Lunch 0.1+ 0.5

Evening meal 05+ 1.0

Total 13+ 19
Frequency of meals outside(No/wk)

Breakfast 0.1+ 0.8

Lunch 34+ 26

Evening meal 12+ 17

Total 4.6+ 33
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(N = 1 80)
"~ Obese  Total Pvil
(=5 (=18 Palue
20(39.2) 81(45.0)
13(25.5) 64(35.6) 0.003
18(35.3) 35(19.4)
11(21.6) 27(15.0)
30(58.8) 100(55.6) NS
10(19.6) 53(29.4)
9(17.7) 35(19.6)
32(62.7) 107(59.8) NS
10(19.6) 37(20.7)
14(27.5) 34(18.9)
30(58.8) 103(57.2) NS
78D 43(239)
10+ 19 0.8+ 1.6 NS
0.1+ 0.3 0.1+ 04 NS
0.4+ 09 0.5+ 1.0 NS
15+ 2.0 14+ 19 NS
0.1+ 04 0.1+ 0.7 NS
49+ 18 39+ 25 0.001
1.7+ 1.7 1.3+ 1.7 0.039
 68+26 5.2+ 3.2 0001

* Frequency (%
** Values are Means+ SD.
NS : nonsignificantly different.
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Table 8. The concentrations of fasting serum insulin, lipids and blood pressure of subjects

(N 40)
iables 1 ntrol Obese

Variables B Umt,, B g‘i tZO ) (e 520) - P-value
Insulin ul/ml 76+ 32 144+ 111 0016
TC v mg/dl 168.1+ 31.4 184.0+ 36.4 NS
TG ¥ mg/dl 104.7+ 61.6 164.5+ 107.3 0.050
HDL-C* mg/dl 628+ 9.8 555+ 11.0 0.034
LDL-C* mg/dl 77.5+ 33.1 872+ 327 NS
Glucose myg/dl 100.1+ 12.0 102.3+ 21.0 NS
HDL-C/TC” 04+ 0.1 03+ 0.1 0.004
Blood pressure
SBP* mm/Hg 124.6+ 16.6 1341+ 131 0.001
DBP” . mm/Hg 826+ 119 860+ 81 0.029

Values are Means+ SD.

NS ! nonsignificantly different.

1) total cholesterol.

2) triglyceride.

3) high density lipoprotein cholesterol.
4) low density lipoprotein cholesterol.

5) high density lipoprotein cholesterol / total cholesterol.

6) systolic blood pressure.
7) diastolic blood pressure.
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gt vlulF 134.1lmmHg/86.0mmHg, A4+
124.6mmHg/82.6mmHg= 3 5} 7ol §91 H (P=0.
001, P=0.029) #}o] & K.t} o} 7l& F &3 R0
d9t 114.0mmHg/73.2mmHgk.t} =24 Fon,
Fuledef Al HaATe] Aab 3t %) (40~49
Al L 4-%7) "4k 124.8mmHg, ©]st7] 3t 854
mmHg) ¢} B3l o]gtr] e gt ZHF
2 2ozt o &7 dehE B ovivkr of

abel A% o e FEelrh YA
LA ARANS gBEAAE A

BMIx.ch Az} F414% vebds WHRo
sz o] o, whell HA sl Ak o abo]
b g dFaFE AHE Mgk d 9l
the Ald ek slA]skdch

(2) 2513l 942 v
Wadol Aofar 407 FoAA F 33] o4 it
o2 ¢5ahe o dabet 7o) 5kl e

) AFxF2 Lol Wlargk A= Table 9ol 4 9}

T Bl RERTHT mF ded

3 REES 3 Wk B A% 61

TEE F238H1(P=0.049) ¥st3, HDL-choles-
terol/total cholesterol®] W& #9352z (P=0.
004) Esutoh = FAAHLE oy}t $E& =
off 42k += HDL-cholesterol ¥ %+ ©] &9, tri-
glyceridex t] @& 5% & veplch 29 <
=, LDL-cholesterol ¥ glucose 3%+ %
of Ko & FE Y zpo] & Mol k).
TEE B AHELS 9 F Aol v)s FE7E
(systolic blood pressure)o] #9322 (P=0.
001) w12, o] t~7] & gt(diastolic blood pressure)
<+ ¢ ke fFoH.e opdgith S5 oE
vl gk zivt A AFA F 21 25 HDL-cholesterol/total

cholesterol®] ®v}7} Z7}3}9ir}E= Leon ¥
Hix glonma Zde) Alqin] whay 913 g qls

Fol7] slalAE Aol 2w} o 2Eo] e
Fabsjolol & Qo Bl
(3) &7l G W

R4S F 32 o4 LR SFEH 1
[e]

Al SES FAASR st J4AEES 28 el 1~24 ©)3) SF e WG F TR el
A & tfadAbEel vls) #F total cholesterol n] gt A3 Table 100 49} 2o} &3l
__Table 9. Influence of exercise on fasting serum insulin and lipids, blood pressure (N=23)
Variables ey Npeerggne pae

Insulin ~ (uU/ml) 119+ 11.1 107+ 78 NS

TC mg/dl 164.6+ 32.1 1905+ 367 0.049

TG mg/dl 102.1+ 414 177.1+ 1337 NS

HDL-C (mg/dl 61.77_L 7.6 563+ 119 NS

LDL-C (mg/dl 82.5+ 25.7 84.7+ 389 NS

Glucose mg/dl 103.1+ 221 100.1+ 109 NS

HDL-C/TC 039+ 0.1 030+ 0.1 0.004

SBP Emm/Hg; 126 7+ 17.7 1329+ 16.3 0.041
__DBP mm/Hg) 820+120 844+ 11.0 __._NS

Values are Means+ SD.
NS ! nonsignificantly different.

Table 10. Influence of alcohol consumption

on fasting serum insulin and lipids, blood pres-

sure (N 20)
Variables I?gnd:rlrhe)r (lgrlgkegr) ' P-value
Insulin  (uU/mD) 9.7+ 5.2 170+ 151 NS
T mg/dl 1774+ 274 185.1+ 465 NS
TG mg/dl 101.2+ 389 152.0+ 128.6 NS
HDL-C (mg/dl 61.2+ 124 56.1+ 10.1 NS
LDL-C {(mg/dl 95.9+ 31.7 724+ 337 NS
Glucose mg/dl 101.0+ 10.7 109.9+ 249 NS
HDL-C/TC 0.35+ 0.09 0.32+ 0.11 NS
SBP Emm/ Hgg 1263+ 16.7 1296+ 16.0 NS
DBP mm/Hg 81.5+10.9 83.0+ 10.1 NS

Values are Means+ SD.
NS . nonsignificantly different.
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2F Aol Hlsl4  HDL-cholesterol -FXx9}
HDL-cholesterol/total cholesterol®] ¥|+ t] 4
G, dEd o FAAY vEE A oy
el Hel 2l okttt ¥E total cholesterol,
LDL-cholesterol, glucose s% % #3gte &5
04-‘?’ of W FAF 2ho] F Mol A skt o] 5

we ol AR NEsh SHEEE vt
A ¥ FHAuE FAAR, r-GTP S0
ol e uel w4 sa4 Aol 7
4o FobAlvha Mtk A %E4
He dewd wxel IS Fo 2 (glu-

cose) °o]&-& FAHAAZIZ AW t riglyceride le-
=9l & &
%3} o] &

AN we g s gel Mad e

ol o]

el nasie ol e st 9
1307} d4b ol WS el & aled A4
St Aelr, ¥ sl 45 Fo7 ST of

AR oAb A g el

Table 11.
pressure

Variables (Swee
Insulin  (uU/ml) 736+ 10
TC (mg/dD 190.64 19.7
TG (mg/dl) 944+ 39.3
HDL-C (mg/dl) 67.8+ 124
LDL-C  (mg/dl) 1039+ 21.2
Glucose (mg/dl) 978+ 3.8
HDL-C/TC 0.36+ 0.08
SBP (mm/Hg) 1295+ 194
DBP __ (mm/Hg) 849+ 14.3

Values are Means+ SD.
NS : nonsignificantly different.

Table 12.
sure
Variables 4 Salty 8)

“Insulin GWU/m) 136+ 14.7

TC (mg/dl) 1723+ 43.9

TG (mg/dl) 101.5+ 44.7

HDL-C (mg/d}) 63.0+ 9.7

LDL-C (mg/dl) 780+ 335

Glucose {(mg/dl) 1021+ 26.0

HDL-C/TC 0.39+ 0.10

SBP (mm/Hg) 1254+ 174

DBP _ (mm/Hg) 82.1+121

Values are Means+ SD.
NS ! nonsignificantly different.

A3 WolAlol BB &Lt

(4) &t 7|55 WE v
Table 11l vhepdl whe} zte], wiubd Fol g
W Heldts ASEoh duwd ¥l folden
(P=0.027) %3} 3L, HDL-cholesterol & %+= 2
ﬁ,gi(P:O.OZG)é%%EE}. & total cholesterol,
LDL-cholesterol x4 wets Fofjdt o o
ZFeokor glucose x5+ ] stglo) folH-e

o jgivt. A (sucrose) Aloly} Zial & Ao
%” ﬂ noEEE 4TE}-4 Bl 9lizd,
ol e wxhubS A1 o, feo)H-e o}

I

} e3le FAAY Frob 2A st o)
2 A RT3 FAall H niulitol u& 7]35;_

u_x_, 'LN }ﬂ\ o O r([‘{f«
“o

=7 v welwl "ol vl BHou, & )
D27 & ZAog viephy ujukgk /\],E( = o)
deke Asjels] e A7,

bl

(56) ®ul 7|3 ko] @E v
Table 120l M2} zro]l Al A1 33 o Al%] A

Ak R eledl, total cholesterol,

Influence of preference for sweetness on fasting serum insulin and lipids and blood

(N=22)
NoL Swrely P-value
139+ 118 0.027
1731+ 364 NS
146.7+ 1154 NS
558+ 94 0.026
787+ 338 NS
1044+ 227 NS
0.34+ 0.09 NS
1308+ 14.2 NS
836+ 94 NS

Influence of preference for salty taste on fasting serum insulin and lipids, blood pres-

(N=14)
I%gt:saét)y P value
96+ 6.0 NS
164.6+ 32.0 NS
91.7+ 34.4 NS
60.0+ 11.6 NS
73.1+ 243 NS
102.1+ 17.1 NS
0.38+ 0.10 NS
129.2+ 14.4 NS
824+ 87 NS
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Table 13. Influence of preference for greasey taste on fasting serum insulin and lipids, biood

i B REETRS 0 gl

X

al

pressure
Variables ?;?S%I
~ Insulin  (uU/ml) 143+ 164
TC (mg/dl) 169.9+ 41.0
TG (mg/dD) 133.3+ 55.0
HDL-C (mg/dD) 573+ 80
LDL-C (mg/dD 85.9+ 339
Glucose (mg/dl) 105.1+ 29.2
HDL-C/TC 035+ 0.10
SBP (mm/Hg) 1314+ 214
DBP  (mm/Hg) 83.1+ 139

EEE 3 BfRel B AR 63

Values are Means+ SD.
NS : nonsignificantly different.

triglyceride, HDL-cholesterol 3 LDL-cholesterol
FErt o ¥ Ageldey FelHelAlE o
ghch date A AFHse A FJHe of
Uuk o538 o] wgteh A e AFeMx
A i Aol Hakel o ¥ JF& FA X
slo] B Azpe} A stgic) o] e dgle] ¥
At Eo) g A7) PEo g AR

(6) NE7A] 715 GE vE

Table 13042} zo] 71E7] &A1& AH5d
A qledl, 424 2 LDL-cholesterol &%
3= ] =9}37, HDL-cholesterol %+ © k).
e} §-21 3 2ol oluiw], cholesterol ¥ glu-
cose ¥, Bt 71§ Azwe A7 A
itk 1989 FuledoF AR otw 1< 1
ot} odeko) o okag FAIule 4] 1969 ol M 5
gale] vge 7Aadta wie el Auke Hulk
Hog F7tsle FAE Rela k. 13v
A vk} ek FA w7} o} A garlol Al AE =
20% ) vlH A Fsls 133%e] WEL Utk
o] Z Eaj4 B uwl B Ao {og e}
A AL, FA 59 FAE He YA
e FEAH 77 E Asdda drsx
Azze A% 71&EE A AFEA @7 o
o2 A=

(N=15)
Not greasey P-value
(n= 8
92+ 52 NS
169.5+ 34.5 NS
98.3+ 49.7 NS
62.1+ 13.1 NS
74.6+ 26.6 NS
102.8+ 14.2 NS
0.38+ 0.09 NS
129.0+ 162 NS
84.0+ 107 NS
29 A HE

Nygol WA A, A4 ¥E P Y
AL dae welad seer, 1 AaE

Lo A, Ags AEe sley
= A Eukr o] =) &) &) kA 2 H](STR) & A

s, AWFASBMD, 12 8 S Ed,
delgal/dlelgde) B(WHR), 232 o
Aot sl sl A A So] AT Hls) 2
4214 (P=0000D) 2.2 Foba B& A ekt
g7 A A uke] A Aso] Felsirtm & 5
ssieh.

#o gy, AP FEHFH HdFd 5571 8
o 7] & g Heg ¥}

3. vk FAES AT nle EatAE
Ajapel ghe oiMulE, e Mg AeE R
ek =3 f9 AR E AAE APl &

g3 SiE Ao s 4% ERER L
%o daiel BUAT T,
SEo) AT U B N EEA FAHE

[P E———— Y
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(P=0.005) %1, 8jx7F(P=0009)2 ok F&
ti% Azt gle AL, AFEEE 98 =

Hete SHoE Hrkg ¢ 9ot

4. viubt & A A el vl e 9 g At
FE7F A2 (P=0.016 P=005) F3ton],
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cholesterol 9] ¥l #9322 (P=0.034, P=0.
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5 %E& A dei st akabe v RE
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HDL-cholesterol/total cholesterol®] ¥]+&= 2] 3
(P=0.004) 22 Fsich FF2bs w52l
vl afl 4] FAd 29} 5% 3= o] %31, HDL-choleste-
rol, HDL-cholesterol/total cholesterol®] ®]i= v
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