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Effects of Alecohol Drinking Frequency and Foods Consumed Along with Alcohol

on Anthropometry, Serum Lipid Levels, and Blood Pressure in Male Patients
with Type 2 Diabetes Mellitus
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ABSTRACT

This study was performed to investigate the effects of alcohol drinking frequency and foods consumed along with
alcohol on anthropometry, serum lipid levels, and blood pressures in 73 male type 2 diabetic patients aged 30—59 years
old. Dietary data for usual intake were obtained from the subjects by the 3-day food records. Separate data for foods
consumed along with alcohol as accompaniment were collected and analyzed for energy and nutrient intakes. Both al-
cohol drinking frequency and/or the amount of energy consumed from accompaniment influenced clinical data as well
as anthropometric measurements. The serum total- and HDL-cholesterol, triglyceride levels and systolic blood pressure
were significantly higher in the group with a drinking frequency of = 2/week than that of = 1/week and also in the
group whose daily energy intake from accompaniment was greater than the median (106.6 kcal/d) than that below the
median. When the data were adjusted for age, amount of energy intake from alcohol and diet, the anothropometric
measurements such as body weight, BMI, waist circumference were significantly higher in patients whose energy
intake from accompaniment was greater than the median than that below the median. The results of our study suggest
that both alcohol drinking frequency and the energy intake from foods consumed along with alcohol as accompane-
ments are important contributing factors to clinical and anthropometric parameters whose associations with the cardio-
vascular complications are well established in patients with diabetes mellitus. (Korean J Nutr 2008; 41(4): 317~326)
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A9l Aol A =2} (anthropometric tape TANITA,
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Table 1. General characteristics, lifestyle behaviors and alcohol

drinking status of the subjects according to weekly alcohol drink-
ing frequency

Alcohol drinking

frequency/week <)
0-1(n=34) = 2(n=239
Age (years) 481 +78" 470+74 NS
DM duration (years) 40+ 50 42 +47 NS
Educational level NS”
Elementary school 1 1
Middle school 4 1
High school 21 27
Two-year college 8 10
and above
Occupational status NS”
Unemployed 9 8
Businessman 8 6
Office worker 8 12
Technician, laborer 8 11
Salesman 0 2
Others 1 0
Income level NS”
(10,000 won/mo)
—50 9 8
51-100 0 1
101—-200 11 12
201-300 10 10
301 and above 4 8
Residence type NS”
Private residence 14 15
Lump-sum deposit 17 21
housing
Monthly rent 3 3
Smoking status
Non-smoker 9 19 NS”
Ex-smoker 17 13 NS”
Smoker 8 7 NS”
Exercise
Regular exercise 13 16 NS”
Exercise frequency 1.6 £ 23 1.8+ 25 NS
(per week)
Alcohol drinking status
Frequency (perweek) 0.5+ 0.5 35+ 1.4 <0001*°
Duration (years) 182+ 153 270+ 7.7 0002

Alcohol amount 524+ 91.5 447.5 + 272.9 <0.001°

(g/week)

1) Mean + S.D

2) p value by Student t-test at « =0.05
3) log transformed

4) NS: Not significant

5) p value by Chi-square test at ¢ =0.05
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Table 2. Dietary and accompaniment intakes of the subjects according to weekly alcohol drinking frequency

Diet Accompaniment
Alcohol drinking frequency/week p” Alcohol drinking frequency/week p”
0-1(n=34) =2 (n=239) 0—-1(n=34) =2 (n=239)

Energy (kcal) 1,896.8 + 2051”7 11,9861 = 211.7 NS 459 + 529" 2637 £ 181.0 <0.001°
Protein (g) 81.3 + 12.1 883 + 182 NS 38 + 40 181 + 103 <0.001°
Fat (g) 498 + 17.6 532 + 186 NS 27 + 41 17.6 + 142 <0.001°
Carbohydrate (g) 2862 + 40.4 2903 +  39.1 NS® 18 + 27 7.5 + 5.0 <0.001°
Fiber (g) 210 + 7.6 21.5 + 7.6 NS 03 + 04 1.4 + 1.1 0.004
Cholesterol (mg) 320.5 + 216.1 3852 + 2362 NS 195 £ 215 746 + 447 <0.001°
Ca (mg) 630.0 = 172.5 6868 = 2235 NS 10.1 = 109 50.7 +  29.5 <0.001°
P (mg) 1,148.7 + 1223 1,269.7 = 2602 0.026 40.6 + 40.4 1819 = 954 <0.001°
Fe (mg) 154 = 28 159 + 3.9 NS 03 + 03 1.6 + 1.0 <0.001
Na (mg) 4,849.7 + 9443 50082 + 1,561.5 NS 97.3 £ 112.8 789.5 + 1,923.3 0.040°
K (mg) 3,007.2 + 471.0 32751 + 7583 NS 830 + 79.9 3672 £ 1867 <0.001°
In (mg) 99 + 1.7 102 + 1.9 NS 03 + 03 1.6 + 1.0 <0.001
Vitamin A ( #g RE) 834.6 + 500.6 830.8 + 399.5 NS 184 = 245 938 + 713 <0.001°
Vitamin B, (mg) 13+ 03 13 + 04 NS 01 £ 0.1 0.4 + 0.3 <0.001
Vitamin B, (mg) 12+ 03 13 + 04 NS 00 £ 0.1 02 + 0.2 <0.001
Vitamin Bs (mg) 22 £ 06 23 + 07 NS 01 £ 0.1 0.3 + 0.2 <0.001
Niacin (mg NE) 169 + 45 19.4 + 55 0.045 08 £ 08 39 + 23 <0.001
Vitamin C (mg) 1134 + 71.6 1145 + 598 NS 26 + 56 7.9 + 6.9 0.001
Folate (g DFE) 3184 + 925 3249 + 1197 NS 55+ 6.6 229 + 196 <0.001°
Vitamin E (mg  -TE) 132 £ 62 170 * 7.6 0.023 03 + 03 15 + 0.8 <0.001
Energy distribution

%Carbohydrate 60.4 £ 65 58.5 + 8.0 157 + 224 1.4 + 8.5

%Protein 170 £ 21 17.8 + 2.6 331 + 278 275 £ 142

%Fat 236 £ 7.2 241 + 6.8 529 + 268 60.1 £ 147
1) Mean £ S.D

2) p value by Student t-test at « =0.05
3) log transformed
4) NS: Not significant
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Table 4. General characteristics, lifestyle behaviors and alcohol
drinking status of the subjects according to daily energy intake
from accompaniment

Accompaniment
intakes (kcal/day)

= Median > Median p
s (106.6) (106.6)
AAAS, EAHAAA R Fd (n=37) (n = 36)
ZAFAEALS] B AAPEFH Gl wet AAAE @A Age (vears) 497 +77"  453+67 00117
A7 9 Foto] thEA Ve = gloms 3 Ak} DM duration (years) 48 + 53 3.5+ 43 NS®?
N = = Educational level NS”
HALLE DA F Y U] i A A
| > ol Axlag] W Eoro Y Elementary school 2 0
Al A= ol A X 1] L H| W3S =
L_z—”ﬁ]_ly HAAA LT F S M| wek Ay Table Middle school 4 1
3¢ it High school 25 23
SN F 23] oAkl o] F 13] olskel S}t Two-year college and ) 12
S above
HSl Y AE = ==Xz 8k
] ]o}oﬂ ﬂ*‘ ﬂ (p <0.0D er o ] © (p < O'(_)S)’ Occupational status NS”
HDL- ii’ﬂ}\EﬂE‘ (D <0. 05) O] TI—'Jx %9}\—1) %\‘:7517] Unemployed 12 5
ol odA] =9t} (p<0.05). Businessman 7 7
ObAMAIOISE Office worker 10 10
JTI:I'I"EO Technician, laborer 7 12
- Salesman 0 2
DALY, AR L SFER e ] :
A A BFBFAALEE] FA5 (1066 1ncome level e
keal/ day) & 71E0.2 HFAHLGO] SAFRD B2 (10,000 won/mo)
_ - 12
e F FoR el A, aAHR W 8 ] :
%92 n)d FzHs Table 401 Yk 01200 | -
A FAFdZe] FolTRIR! SxRe] B v 201-300 1 9
o]= 45.3 £ 6.7410]1 =50l8k] AL Ht o) 301 and above 2 10
£49.7 + 77AE 949 o)zt At (p<0.05). F  Residence fype NS?
Private residence 14 15
Table 3. Anthropometric data, biochemical measurements and L d it o] 17
blood pressure of the subjects according to weekly alcohol ump—s.um epos
drinking frequency housing
Alcohol drinking frequency/week » Monthly rent 2 4
0-1(n=34 >2(n=239) smoking status .
- m 3 Non-smoker 8 7 NS
Weight (kg) 703 £ 9.9 75.0 = 12.4 NS 5
5 Ex-smoker 19 11 NS
BMI (kg/m) 250 £ 3.4 263 £ 3.3 NS Smok 0 8 NS®
Waist circumference  90.4 + 6.3 942 + 7.1 NS moker
(cm) Exercise
Waist to hip ratio 09 = 0.0 0.9 + 0.0 NS Regular exercise 15 14 Ns”
HbAlc (%) 83+ 2.1 85+ 29 NS? Exercise frequency 20 £ 26 1.5+ 22 N
FBS (mmol/L) 85+ 24 99+ 40 NS (per week)
1 ¢ " 46+ 10 54+ 1.0 0.008 Alcohol drinking status
mmo o= b s : Alcohol drinking 12 + 16 30+ 17<0001”
TG (mmol/L) 1.6 £ 0.7 29+ 23 0.022 frequency
HDL-C (mmol/L) 1.0+ 02 1.1+ 0.2 0.032 (per week)
LDL-C (mmol/L) 28+ 09 32+ 09 NS Alcohol drinking 2071+ 58 253+ 74 N§*
( 239 + 159 04+ 134 4 duration (years)
$BP (mmHg) 1239 £15.9 1326 134 0048 Alcohol amount 129.7 + 211.1 401.1 = 292.4 <0.001%°
DBP (mmHg) 80.9 = 11.3 85.3 £ 10.5 NS (g/week)
1) Mean + S.D 1) Mean + S.D

2) p value by ANCOVA with dietary intakes as covariate ¢ =
0.05

3) NS: Not significant

4) log transformed

2) p value by Student t-test at « =0.05
3) log transformed

4) NS: Not significant

5) p value by Chi-square test at ¢ =0.05
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Table 5. Dietary and accompaniment intakes of the subjects according to daily energy intake from accompaniment

Diet Accompaniment
Accompaniment intakes (kcal/day) p? Accompaniment intakes (kcal/day) p?
< Median (106.6) > Median (106.6) < Median (106.6) > Median (106.6)
(n = 37) (n = 36) (n = 37) (n = 36)

Energy (kcal) 1,877.9 = 209.6” 20130 + 194.4 0.016 361 + 346" 2919 + 1657 <0.001°
Protein (g) 80.0 + 133 902 + 170 NS®? 42 £ 48 189 + 1.0  <0.001°
Fat (g) 470 + 165 564 + 1846 NS 14+ 19 202 + 128  <0.001°
Carbohydrate (g) 2887 + 363 288.1 +  43.1 NS 22+ 30 7.6 + 51  <0.001°
Fiber (g) 21.4 + 8.0 212 + 7.2 NS 04 + 05 1.4 + 1.1 0.004
Cholesterol (mg) 280.9 + 159.6 4313 + 2623  0012° 187 + 20.3 80.1 + 423  <0.001°
Ca (mg) 658.6 = 1782 6622 + 2265 NS 125 + 139 51.6 + 303 <0.001°
P (mg) 1,1650 = 163.1 1,263.1 +  250.7 NS 47.6 + 470 1865 + 97.1  <0.001%
Fe (mg) 15.6 & 2.6 158 + 4.1 NS 04 + 05 17 + 1.0 <0.001
Na (mg) 50145 + 1,114.6 4,852.0 + 1,486.4 NS 130.7 + 163.0 812.8 + 2,001.8  <0.001”
K (mg) 3,080.3 + 566.8 32223 + 7278 NS 97.2 + 96.1 3763 + 1887  <0.001”
In (mg) 97 £ 1.6 10.4 + 2.0 NS 03+ 03 1.8 + 1.0 <0.001
Vitamin A (g RE) 763.1 = 4455 903.9 + 4417 NS 17.6 + 240 100.9 + 695  <0.001”
Vitamin B, (mg) 12 + 0.3 1.4 + 0.4 NS 00 £+ 05 0.5 + 0.3 <0.001
Vitamin B, (mg) 12 + 0.3 1.4 + 0.4 0.026 00 £ 00 0.3 + 02  <0.001
Vitamin Bs (mg) 2.1 + 0.6 24 + 0.6 NS 01 + 0.1 0.4 + 02 <0.001
Niacin (mg NE) 17.0 * 4.5 19.5 + 5.5 0.032 08 = 09 4.1 + 22  <0.001
Vitamin C (mg) 1106 + 727 174 +  57.1 NS 28 + 57 8.2 + 7.0 0.004
Folate (g DFE) 3253+ 915 3183 + 1226 NS 63 + 73 235 + 202 <0.001°
Vitamin E (mg o-TE) 13.9 £ 7.0 16.7 £ 7.3 NS 04 + 0.5 1.4 + 0.8 <0.001
Energy distribution +

%Carbohydrate 61.5 + 5.6 57.2 + 8.2 244 £ 236 10.4 + 5.6

%Protein 17.0 * 2.1 17.9 + 25 46.5 + 35.1 25.9 + 4.6

%Fat 22.5 & 6.4 252 + 7.3 349 £ 17.1 62.3 + 7.6
1) Mean * S.D

2) p value by ANCOVA with age as covariate

3) log transformed
4) NS: Not significant



Table 6. Anthropometric data, biochemical measurements and
blood pressure of the subjects according to daily energy intake
from accompaniments

Accompaniment intakes

(kcal/day)

< Median > Median |OZJ

(106.6) (106.6)

(n=37) (n = 36)
Weight (kg) 683 + 81" 773 + 127  0.025
BMI (kg/m") 245+ 30 270 £ 32 0.032
Waist circumference 89.9 £ 6.0 95.1 = 6.9 0.019

(cm)

Waiist o hip ratio 0.9 + 0.0 0.9 + 0.0 NS
HbAlc (%) 83 + 23 86+ 19 NS®
FBS (mmol/L) 85+ 25 100 = 4.1 NS®
TC (mmol/L) 45+ 1.0 55+ 1.0 0.001
TG (mmol/L) 1.6 + 07 31 + 23 NS®
HDL-C (mmol/L) 1.1+ 02 1.1 + 02 NS®
LDL-C (mmol/L) 27 + 08 33+ 0.9 0007
SBP (mmHg) 121.7 £ 155 1356 + 11.3  0.023"
DBP (mmHg) 80.9 = 10.7 85.67 + 10.9 NS
1) Mean * S.D

2) p value by ANCOVA with age, weekly alcohol amount,
daily nutrient intakes as covariates

3) log transformed

4) NS: Not significant

Table 61 AIAIFATE.

ANFe TAFEIRl $Akro] 77.3 kgZ Fl5olskal
Sakt] 68.3 kgoll Bl 9 kg (13.2%) 7} ¥3koH (p<
0.05), A& A4 (p < 0.05) ¢ Fl2lE (p <0.05) %Al
SAFEIRI ATl AA FoAoR Eth YA
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Hlate] FZYAHE (p < 0.01) 3 LDL-ZUAHE (p <
0.01)2 97807 Eekout HDL-ZYAHEo = 2jo)7}
AoH, 757 IS FoJHo® Eodrh (p<0.05).
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AAFEPEEREAFAIA % (hypothalamic pituitary adrenal
axis, HPA axis) < A=3] FAAA=522 (ACTH,
adrenocorticotropic hormone) 8] 27} 5 322 W3l =
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o] Tsl AT gt A=k ded Zow 7

A He 9 FEUAHES 50 £ 1.1
mmol/L, $AAE 2.3 £ 1.8 mmol/L, LDL-Z¥AH &
3.0 = 0.9 mmol/L, HDL-Zd#2~H &2 1.1 = 0.2 mmol/L
o% W A0 dFAAAE X8 HxAQ) 9F
FZFYAHE 5.2 mmol/L T, T34 1.7 mmol/L
vlgh, LDL-Z A8 22 2.6 mmol/L "% HDL-Z# 2
HE2 1.0 mmol/L oY Rt} FAAy} LDL-Z8~
&2 =l T2 A S HDL-Zd| 2 H &2 v]5sst
At} o] Haffner™ 7} Hadt A28 Jnidiate] 54
Q1 oA EFE] FHl AL A3 HDL-Z9
2HE] 7S v)edt o UERSITE d=e] A
9= A+ (UK Prospective Diabetes Study; UKPDS)*
olME A2y FrEtelA LDL-ZEAHE 452 HDL-
ZFH2EE At AdAAE 7 Sk A )

thil 3910 Hokanson 57 & A28 W4 9y 84
o 7§ Z9AM0] 1 mmolL 2748 weleh Pkl
o] ©

[e)
o] f19lo] 32%7F S7HEhE Bl SiSith

Ao S35 F 23] ol dxto FFH
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FHXHEFAT FHFolslt R fo8 0 R =94t) o]
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By A Hit FAHLRE] 5 (106.6 keal/day)
Fhro] Folrolstratt A% 9 A, FHaEHE, X
s A7 AR SISl Wit ® A7td
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= g AR
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Optimal Treatment) 17 oA 017182 80 mmHg
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