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Relationships Between Alcohol Intake and Blood Pressure, Serum
Lipids, Liver Function Tests and Obesity Indices
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Abstract The purpose of this study was to investigated the effects of alcohol intake on blood pressure, serum lipids,
liver function tests and obesity indices in middle-aged male workers. The 2,175 male workers aged 30-59 years who
examined health checkup were recruited as the study subjects during the period between January to December, 2013.
We observed the relationships between the amount of alcohol intake and blood pressure, serum lipids, liver function
tests and obesity indices. As a result, the mean score of SBP, DBP, LDL-C and TG were significantly higher
increasing with amount of alcohol increased, but HDL-C were significantly lower increasing with amount of alcohol
increased. AST, ALT, ALP and y-GTP were significantly higher increasing with amount of alcohol increased, but
obesity indices were not significant. Age adjusted odds ratios(ORs) increasing with abnormal levels of SBP, DBP,
HDL-C, LDL-C, TG, AST and ALT were significantly increased in heavy drinking group than light drinking group.
Above results suggested that the heavy drink related with blood, serum lipid levels and liver function test levels, but
not find out with obesity indices.

Key Words : Male worker, Alcohol intake, Blood pressure, Serum lipid, liver function test, Obesity.

B e 20149 AR AY S wlda] Al o3 =i

Correspondlng Author : Young-Chae Cho(Chungnam National Univ.)

Tel: +82-42-580-8265  email: choyc@cnu.ac.kr

Received January 14, 2015 Revised (1st February 5, 2015, 2nd February 17, 2015, 3rd March 6, 2015, 4th March 12, 2015)
Accepted May 7, 2015 Published May 31, 2015

3323



i3

Atk ©l

.__]_ O

)

B & 24l 98

sfo] 2}

tharo 2

=]

=

o ©]7]

=

222} 2,279
o] 23t HEA|Z

L]—/\é

=

i=4
=

2.1 ZEAH
2.2 ZAEHH

0~594]2]
o I x12k

Ao A
61 <&

=

o

L

L

}_

)

R, Ueshima

1. M2
2 WalEo] 73 glrh. A8 7}

SRERIERELE

4o

s

S

A7) &8 8= A AlleH A5E, 2015
7F

=

gl
o

k]

P A W oheh e

o]

A
AL

2l

E71e

al, Tsuruta

334

|

!

Ik}

)

o2 A

-

N

r50-59A]

Elkis
f40-49A413

ol
=

=
o
—L
d

RN

A4, 2 7]
r30-394]

J

8

of u}g} HDL-

wBasta gy ey 254
AEE e Al goun2)], 71Ee] AT

)

xel
i=]

7}

=

o

[81& &3]

=4
o

t}. 53 Adachi
) 2~H)
A

=
=

K

[e)

H

28.0g,

15.0g, <421
H(750mL)

27.8g, A5

o

pu

o

pu

[e]

.

1

ke
pa

H(344mL)
(180mL)
4] 1%(360mL)

e

=]

[e]

.

)
280.0g, $1227]

FATE olell ol &5

9]

u}

o

91.0g, 451

38.0g,

[e)

A

o

H(700mL)

1

ke
pa

H(700mL)

oJ8ts][11]0] oJaf W3 2}
I

1-(180mL)

At

ke
pal

=
©

VS
S

=
=

3 A4 Wbt olAlEe] A

y
2
=

oW

oW

K

323.0g°.

o|ti10]. whehA ot

A

ohe

)

=
=

density

Fef 2 H

o

=

A ekl 27| 2~ B Z(high

A A (triglyceride; TG)2}

o

S

5 ==
T, &

3324

W8] 1)

L

L

% 274



Fd 94 2ade g

< A3 €Y. 8% AE, WSHEAA 9 ueR et wEy

lipoprotein cholesterol; HDL-C)& 7to] 8- H AW} &
2WhgS o83 wAgoR A%tk LDL-CE
Friedwald®] 32)(LDL-C = TC - HDL-C - TG/5)°l <]

d AFESFATH13]. aspartate aminotransferase(AST),

alanine aminotransaminase (ALT), gamma
glutamyltransferase(y-GPT) 2l Alkaline
phosphate(ALP)& AHs8F8HE4] 7] (Olympus AU 5400,
Japan)& A8-3lo] Skt A 2 AT AxE

tjo

7HES Agata Aks Bl Ac}raﬂoﬂxi Z}%/\] 247)
(AD-225A, Korea)Z =74

Hm)' 1S o] gste] a3l iﬂx] I-&(body fat rate)
Ao~ WHE AESlo] Bioelectrical Impedence
Fatness Analyzer (GIF-891DX, Gilwoo. korea)Z =4
sk el Eds AN E2HE ol g3t 52
o] Hapekol by TZ(iliac crest)rlo] o) 7P 7=
5 0.1em7HA S48k

7t A g AR FEL Aol F9 FE57|dYg
718 te] 42k 120mmHg V%, 80mmHg U]WHS
F42, , 120mmHg ©]%, 80mmHg ©]¥& 18
S, 22 St14]. TCY A$ 200mgde vk
T4, 200mgde oS MAGTE, o,
HDL-CE 45mgdl #I9Hs T, |, 45my/dl o)<
MHAATE, 2 LDL-CE 130mg/de wuhs 4

T, 130mg/dl o)A THIAAT 0® TGE 150mg/
de muks TAARE ) 150ng/dl ©1AS THIAATE, ©
Z BFITH15]. AST= 40 IUL vIvks T2+, 40
IUL o4& MIAAT, 22, ALTE 35 IU/L He
M7+t , 35 IUL olde ™A, 22, y-GPT
€ 11-63 IU/LS "%+, , 11 TU/L W]Ek 2 64 TU/L
e AT, o2, ALPE 77-293 IULS ™4
F-, 77 TUL wuk 2 204 UL oS a4
| o0& FEFGTH16]. BMIE 25.0kg/m’ 7] S M)
ﬂ& | o2, 250kg/m’olS ML, o= &9

E2 20% "NRE TR, 02, 20% 1*&%

[}

o>~

24 Ty
i
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rﬁ]zé/g—‘_J o7 :TL'\"j: }M—Uq
wS T 22 90cm

[17].

32 =4 < 90cm U
]A]-_O. FEH H]U]—E-J o7
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Aol B2 2= SPSS WIN(ver. 17.0) SAZ&1
B ol gt A g3 E A= Fxe g
i}olt ﬂ-x}%‘i% stom, d3E HF T e
, %t REA) 3ol ojgk o3
%Lz] X}O]«] AL Welche] 7474 2 A ELHEA
(one-way ANOVA)Z aF3ith B3k &d51e A3 &
2 "9, @A AA|, {}71%7&:‘/‘}’] 2 HEER 9] ¢
T37] Aste] <
&4 (multiple logistic regression analysis)S 2 A5}
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= Table 29 2t FH7184L AFSTFAA
121.38+15.12mmHg, S5 rollA  121.28+13.55mmHg,
U FTol A 124.68+15.82mmHg 0 & S5o] &
7V folatAl =3k m(p=0.000), AFTEZE 30

Table 1. Distribution of alcohol intake according to age of study subjects

Light drinker Moderate drinker Heavy drinker
Age (<23g) (23-46g) (=46g) Total
n(%) n(%) n(%)
30-39 174(20.1) 435(50.3) 256(29.6) 865(100.0)
40-49 209(20.1) 504(48.4) 328(31.5) 1041(100.0)
50-59 76(28.3) 115(42.8) 78(29.0) 269(100.0)
Total 459(21.1) 1054(48.5) 662(30.4) 2175(100.0)
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Table 2. Mean score of blood pressure

according to age and alcohol intake of study subjects

Light drinker Moderate drinker Heavy drinker
Variable (n=459) (n=1054) (n=662) p-value
Mean+SE Mean+SE Mean+SE
SBP
30-39 119.18+12.93 120.02+13.09 122.83£13.98 0.007
40-49 120.41£12.80 121.97+13.86 124.45+14.79 0.003
50-59 129.09+21.95 122.99+13.63 131.74+22.60 0.005
Total 121.38+15.12 121.28+13.55 124.68+15.82 0.000
DBP
30-39 78.85+£10.48 79.12£10.02 81.04+11.30 0.038
40-49 80.72+ 9.80 80.77£10.59 84.16+£10.91 0.000
50-59 85.93+13.64 82.23+ 9.78 87.23+12.56 0.010
Total 80.88+11.02 80.25+10.32 83.32+11.43 0.000
o, 4ot 52 s0the} B2 ARTelM sFHel SUMdy FeTwlAl 18853434 24ng/dt,  Fe ol
2 folatAl =dvh FNEGS aFETFIAA 189.57432.83mg/dl, ThEFSFOl A 192.43+35.69me/dl
80.88+11.02mmHg, &5 =2TwollA 80.25£10.32mmHg, T 2 2FHo] NS Bkoy fo3tk Aol gl
FoTuolA 83.3241143mmHg .2 Sl Sk v, dAREREE 300 AYTAA STl S
F5 FosAl =4 2H(p=0.000), AFTHEZE 300, & FosHAl =k kp=0.002), 4002} 50t AT
40t 2 s0vhel WE QARTAN FFEFol TAUFE  Ax 58 AolF Holx] Yk HDL-Fel el
FrolatA =ekth AT IONA 56.29£14.02mg/dl, FEEST A
53.62+13.37mg/dl, ThEFSFatolA 52.47+13.71mg/ A=
33 YIS M SHXER|Q| WX FFgel /TS froldhll =3kom(p=0.000), 30
AR PAGA I o= IRV NG Bl e B PARA R o) AR (p=0.041)9F 40t A= (p=0.000)°+ =5
PEAE Table 33} 2tk F2A2ABTOY A 2 B0l RS folsbl Rekort, son) AR TolA
Table 3. Mean score of serum lipid levels according to age and alcohol intake of study subjects
Light drinker Moderate drinker Heavy drinker
Variable (n=459) (n=1054) (n=662) p-value
Mean+SE Mean+SE Mean+SE
TC
30-39 178.59+31.45 182.62+30.42 189.05+34.83 0.002
40-49 193.04+32.91 194.00+£34.14 194.27+£34.93 0.917
50-59 198.85+38.50 196.40+31.15 195.76+40.86 0.853
Total 188.53+34.24 189.57+32.83 192.43£35.69 0.116
HDL-C
30-39 55.12+14.51 53.98+13.14 51.82+12.02 0.041
40-49 57.25+15.43 53.27+13.22 52.32+14.55 0.000
50-59 56.07+14.48 53.73+14.84 54.40+14.93 0.554
Total 56.29+14.02 53.62£13.37 52.47+13.71 0.000
LDL-C
30-39 99.05+33.85 99.86+31.36 99.79+£31.16 0.947
40-49 99.39+35.91 107.30+33.82 111.02+33.71 0.000
50-59 105.03+£39.88 110.00+30.52 117.48+36.97 0.040
Total 99.92+35.62 104.52+32.69 107.83+33.93 0.000
TG
30-39 134.45+70.73 145.44+89.07 176.64+103.35 0.000
40-49 152.92+103.27 162.94+98.80 188.21+125.67 0.000
50-59 133.39+80.42 161.79+106.45 174.48+102.98 0.031
Total 142.69+88.77 155.59+96.09 182.11+114.92 0.000
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Table 4. Mean score of liver function test levels according to age and alcohol intake of study subjects

Light drinker Moderate drinker Heavy drinker
Variable (n=459) (n=1054) (n=662) p-value
Mean+SE Mean+SE Mean+SE
AST
30-39 24.44421.91 21.69+9.34 26.37+£39.32 0.047
40-49 27.15+£52.45 22.19+7.06 26.25+25.53 0.037
50-59 22.40+7.08 21.98+8.94 29.15+15.94 0.000
Total 25.34+37.97 21.96+8.28 26.64+30.82 0.000
ALT
30-39 30.31+34.45 26.08+20.80 30.33+22.09 0.040
40-49 28.43+24.89 25.67+13.91 28.51+18.40 0.043
50-59 23.03+10.49 24.33+13.68 31.12+27.80 0.012
Total 28.25+£27.46 25.69+17.07 29.52+21.14 0.001
ALP
30-39 157.21+£36.69 156.10+34.46 150.23+£33.90 0.050
40-49 170.77+40.85 158.53+£36.66 154.77+40.34 0.000
50-59 169.02+40.06 167.33+£84.79 162.23+44.83 0.786
Total 165.34+39.62 158.49+43.83 153.90+38.68 0.000
¥-GTP
30-39 18.97+13.71 22.32+17.86 37.53+34.10 0.000
40-49 22.69+26.09 24.56+28.94 38.22+40.52 0.000
50-59 21.82+15.40 30.00+50.47 66.55+£92.96 0.000
Total 21.14£20.54 24.23+28.50 41.29+48.50 0.000
£ Y3 2ol 2 Ho|A gt LDL-ZYAHES & 25.69+17.07IU/L THESFaollA  29.52+421.14IU/LE
FoF A 99.92435.62mg/dl, FEESFTOAM  SFFo] ZIEEE G5k A =9k (p=0.001), <15
104.52+32.69mg/dl, ThkS-Fol A 107.83+33.93mg/dl & HEE 30t (p=0.040), 40tH(p=0.043) = 50tH
2 FFEel $/MEFE ol w%em(p=0.000),  (p=0.012)°] EE AFLelA FFFe] TS &
40t A T(p=0.000)Z 50T] AHF(pP=0.040)o1A &  8HA EUYTE y-GTPE AFHSFLA 2114+
T SUIEFE FohAl =kon, 300t Al 20.54IU/L, FeEST oAl 24.23£28.501U/L TFES
AE frol @ Aols wolAl itk SAAATG)S & FolAl 41.29448 50IULE S5o] T7HE45 F2
FoFrol A 142.69488.7Tng/dl, FEESFTOlA SHAl =9k o™ (p=0.000), AFETHZE= 30t (p=0.000),
155.59+96.09mg/dl, ChgS-TwollA 182.11£114.92mg  40th(p=0.000) = 50th(p=0.000)2] FE AHolA &
UE SFFo] Z7HE5E FosH EkoH(p=0.000), FFo] F/ILEE FoF] =g
30t A3 7H(p=0.000), 40 AZ(p=0.000) L 50v]
AT (p=0.031) BTN SFFo| S/IEFE 23] 3.5 4TS MFYE HIPIX[HS| HWHX|
Al szsi. A gAte] w2 FaeA N e 3
T Table 59 Zth BMIE A#ESFwolA
34 LTFZ MFE 7V (|SHEAX[Q| EHX| 23.13+2.97kg/m’, T =T ol 23.09+2.78kg/m’
At R 9 AR EgHE WA S FTeIA 23.7202.97kg/m’ = S5 bl wh
o] WX Table 48} 2th ASTE AZSFToA 2 §938 o7} glglen, AT HEE 300, 40t)
25.34+3797TU/L, FeZSTwollA 21.96+8281U/L 2 50t AHT BFolA 73 F7to] mE f-os
Chgaaoll Al 26.64+30.82IULE S0l 2718 o7t QIieh AALES LdgaTollA 6.72+14.12%,
2 foal ¥ReH(p=0.000), AHTHEZE 300 FEESTTONA  6.66£13.03%  THEFSFA
(p=0.047), 40th(p=0.037) L 50tH(p=0.000)2] ZE A 9.34£13.82%= S5F<] F7}ol W F2|3k ZJo]7} ¢l
oA SFFo] R FostA =gtk ALT  on, A¥TEEE 300, 40t 2 50T AHT 2%
© AT 2825427 46IUL, S5l oA SFH] F7lel w2 §-og 2]t ¢l 5
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Table 5. Mean score of obesity indices according to age and alcohol intake of study subjects

Light drinker

Moderate drinker

Heavy drinker

Variable (n=459) (n=1054) (n=662) p-value
Mean+SE Mean+SE Mean+SE
BMI
30-39 22.90+2.88 22.76+2.76 23.75+2.96 0.104
40-49 23.25+2.91 23.2642.71 23.7243.03 0.054
50-59 23.30+3.35 23.63£2.99 23.63+2.79 0.725
Total 23.13+2.97 23.09+2.78 23.7242.97 0.420
Body fat rate
30-39 5.34+13.54 4.80+13.05 9.08+13.83 0.054
40-49 7.50+£13.89 7.65+12.54 9.52+14.05 0.097
50-59 7.78+15.90 9.33+14.16 9.45+12.93 0.711
Total 6.72+14.12 6.66+13.03 9.34+13.82 0.067
Waist circumference
30-39 65.27+7.75 65.45+7.87 67.79£7.72 0.092
40-49 64.74+7.49 64.83+7.78 66.60+8.18 0.063
50-59 64.63+7.66 64.89+7.77 64.62+7.57 0.961
Total 64.92+7.60 65.09+7.81 66.83+7.98 0.072

Edlv 2FeT TN 64.9247.60cm, T E
A 65.0047.81cm CFaTwollA] 66.83+7.98cm=
el F9)8 o]} gllon, AHTHERE 30
o, 40t B s50u] AE BFolA ko] Ftel wh

@ Apol7h ggie.

2 so
=

Table 6. Age adjusted odds ratios and 95% confidence intervals for blood pressure, serum lipids and obesity indices

tol & 917t 242} 1,69, 1.47v) 394tk HDL-
| ~E] 20 4] AHDL-Z8|2H &) 2 &= &
FESESFTA 1.320), THEFSFTE
1,604 9kch LDL-Z ] 2 H S0l A ;_LDL_%EM
go] @ %fﬂult
1.454) =9kt &
ATl v
Tl 1.908) =3kt ASTS
ALTZ} 4 18]
77} 1,640, 1.28¥
slEl el Fo7

=

N\

ol vl s

according to alcohol intake of study subjects

H%

aggFRol He) BEeT
1o 4 3344 de] @ °1

[e2

34

nmN

g
¢}
FFTol vls) thge

ApolE HolA 3t

Age adjusted ORs (95% CI)

Variable

Light drinker Moderate drinker Heavy drinker
SBP 1.00 1.17 (0.93-1.46) 1.69 (1.33-2.16)
DBP 1.00 0.97 (0.77-1.21) 1.47 (1.15-1.88)
TC 1.00 0.98 (0.78-1.24) 1.19 (0.93-1.53)
HDL-C 1.00 1.32 (1.05-1.64) 1.60 (1.23-2.09)
LDL-C 1.00 1.06 (0.83-1.36) 1.45 (1.09-1.92)
TG 1.00 1.29 (1.03-1.63) 1.90 (1.48-2.43)
AST 1.00 0.68 (0.40-1.17) 1.64 (1.00-2.73)
ALT 1.00 0.91 (0.71-1.16) 1.28 (1.00-1.66)
ALP 1.00 0.65 (0.14-2.96) 1.51 (0.37-6.11)
¥-GTP 1.00 0.81 (0.62-1.05) 0.94 (0.70-1.25)
BMI 1.00 0.99 (0.76-1.28) 0.58 (0.21-2.06)
Body fat rate 1.00 0.80 (0.59-1.08) 0.47 (0.08-1.99)
Waist circumference 1.00 1.06 (0.82-1.36) 0.62 (0.24-2.12)
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