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Comparison of Lifestyle and Nutrient Intake by Number of Components of Insulin
Resistance Syndrome in the Daegu Community

Hee-Ja Lee, Jin-Sook Yoon'
Department of Food and Nutrition, Keimyung University, Daegu, Korea

ABSTRACT

The purpose of this study was to figure out the characteristics of dietary habits and lifestyles related to the development of
insulin resistance syndrome(IRS). The participants in this study were 595 adults with one or more abnormal data from a health
examination and 215 normal adults. When IRS was defined as a condition in which the subjects have 2 or more abnormalities
among obesity, hyperlipidemia, hypertension and hyperglycemia, the prevalence rate was 37.8%. We classified the 595 adults by
the number of components of IRS and compared the nutritional status, food habits and lifestyle characteristics of each group
with the normal adulr group. The more IRS components they had, the higher age and obesity index they had. Total cholesterol
and glucose levels in the blood were also positively related to the number of IRS components. IRS subjects tended to practice
less habitual drinking and more exercise and weight control. Coffee consumption and dining out frequency were also lower in
the IRS group. An analysis of food habits by odds ratio indicated that total food score was better in the IRS group. However, it
appeared that food habits such as ‘frequent snacking' and ‘never rejecting offered foods need to be improved in IRS subjects.
Other undesirable food habits were related to the consumption of eggs, dairy products, fried foods, garlic and onion. Dietary
intake of Ca, Fe, riboflavin, Vit A, and energy were less than 75% of the Korean recommended allowance for more than half of
the subjects. Nutrient intake was lower, Ca/P ratio from food intake was worse in the IRS group. Our results indicated that
nutrition counseling for IRS need to be focused on balanccd food intake to supply sufficient amount of each nutrient. (Korean J
Community Nutrition 6(3) : 317~330, 2001)

KEY WORDS : number of components of insulin resistance syndrome - lifestyle - nutrient inrake.
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Table 1. Sex, age distribution and education level of the subjects

Variable N(%)
Sex Male 462(57.0)
Female 348(43.0)
Age distribution 10-19 yrs 5( 0.6)
20-29 114(14.1)
30~39 204(25.2)
40~ 49 167(20.6)
50-59 182(22.5)
60-69 108(13.3)
=70 30( 3.7)
Education level < Elementary school 230(28.4)
Middle school 97(12.0)
High school 269(33.2)
= College or university 214(26.4)
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Table 2. Prevalence of each component and the clustering patterns of metabolic abnormalities of insulin resistance syndrome

No of components of RS Patterns N (%) Subtotal Total
N (%) N (%)

None Normal 215 ( 26.5) 215 . ( 26.5) 215 ( 26.5)
One HT 57 ( 7.0

oB 3 ¢ 48) 289 ( 35.7) 289 ( 35.7)

HG 93 (11.5)

HL 100 (12.3)
Two HT + OB 16 ( 2.0

HT + HG 24 ( 3.0

HT + HL 35 ( 4.3) 201 ( 24.8)

OB + HG 50 ( 6.2) ’

OB + HL 38 ( 4.7)

HG + HL 38 ( 4.7) 306 { 37.8)
Three HT + OB + HG 17 ( 2.1

HT + OB -+ HL 32 ( 4.0 %0 (11.1)

HT + HG + HL 20 { 2.5

OB + HG + HL 21 ( 2.6)
Four HT + OB + HG + HL 15 (19 15 { 19
Total 810 (100.0) 810 (100.0) 810 (100.0)

HT : Hypertension, OB :

Obesity, HG : Hyperglycemia, HL : Hyperlipidemia, IRS : Insulin Resistance Syndrome
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Table 3. Comparison of age, anthropometric measurements and clinical characteristics of the subjects by number of components of insulin

resistance syndrome

No of components of IRS

Variables None One = Two Total
Agelyr) 336 + 9.75™ 458 =+ 12.57° 520 + 12.68° 449 + 1396
Height(cm) 1654 + 7.77° 16421 £ 8.78° 161.75 £ 9.38° 163.61 + 8.88**
Weight(kg) 589 =+ 7.81° 62.53 + 9.31° 66.93 + 10.85 63.24 £ 10.08*
BMI(kg/mz) 219 + 1.9¢6° 2310 £ 217 2550 £ 292 2358 + 292%
Waist(cm) 756 * 7.26° 82.08 + 6.70° 87.71 + 7.42 82.50 4+ 5.58%
Hiplcm) 923 + 578 9441 + 5.15° 9746 + 6.02° 9496 £ 6.05%
WHR 0.82 + 0.088° 087 = 0.054 090 £ 0.056° 0.87 = 0.072*
Body fat mass(kg) 213 + 603 243 + 583" 290 + 6.52° 253 + 6.90%
Body fat ratio(%) 125 £+ 3.70° 151 + 3.91° 193 + 487 160 £ 5.07%
SBP(mmHg) 1149 + 11.71° 1208 + 1527° 1359 + 19.48° 126.6 4+ 18.95*
DBP(mmHg) 714 =+ 9.02° 751 + 10.28° 843 + 12.39° 786 + 12.28*
Glucose(mg/dL) 79.2 =+ 11.07° 104.5 £ 62.02° 146.6 + 13547° 114.8 =+ 96.52%
Cholesterol(mg/dL) 1629 + 21.19° 1933 + 39.85° 2117 + 38.71° 192.6 £ 40.30*

IRS : Insulin Resistance Syndrome BMI : Body Mass Index WHR : Waist Hip Ratio

DBP : Diastolic Blood Pressure SBP : Systalic Blood Pressure 1) Mean =+ SD

Values with different superscripts within the row are significantly different at p < 0.05
++ 1 Statistical difference among groups by ANOCOVA was significant at p < 0.001
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Table 4. Comparison of lifestyle of the subjects by number of components of insulin resistance syndrome
Variables No of components of IRS N(%)
None One = Two Total p value
Smoking status
Never 111(51.9) 134(46.5) 179(58.5) 424(52.5) ¥ =255
No Smoking < recent 6months 314 8( 2.8) 6( 2.0) 17( 1) p = 0.000
No Smoking > recent 6months 6( 2.8) 17( 5.9) 30( 9.8) 53( 6.6)
Yes 94(43.9) 129(44.8) 91(29.7) 314(38.9)
Age of start smoking 201 £ 432" 213+ 494 212+ 425 209 & 457 NS
Number of cigarettes(per day)
No $making < recent 6months 18.3 + 2.89 214 + 19.44 162 £ 7.22 19.0 £ 13.73 NS
No Smoking >> recent 6months 16.0 + 5.48 174 + 9.25 25.5 £ 14.36 219 + 12.81 NS
Yes 17.0 £ 6.73 16.4 & 7.62 187 £ 9.60 17.2 = 8.03 NS
Do you plan to stop smoking?
No 46(48.9) 51(39.2) 34(37.0) 131(41.5)
Yes, within 30 days 16(17.0) 33(25.4) 24(26.1) 73(23.7) NS
Yes, within 6 months 32(34.0) 46(35.4) 34(37.0) 112(35.4)
Drinking habit
No 73(34.0) 124(43.1) 163(53.6) 360(44.6) ¥’ =202
Yes 142{66.0) 164(56.9) 141(46.4) 447(55 .4} p = 0.000
Drinking frequency(per month) 6.6 £ 5.79° 8.9 = 7.38° 7.7 + 7.00° 7.8 £ 6.83 p = 0.011
Amounts per occasion(Soju bottle) 1.0 + 0.57 1.0 £ 0.63 1.0+ 0.88 1.0 £ 0.70 NS
Exercise habit '
Yes, > 6 months 32(15.2) 88(30.9) 100(32.9) 220(27.5) Y =456
Yes, < 6 months 14( 6.6) 20( 7.0) 24( 7.9) 58( 7.3) p = 0.000
No, but planning within 30 days 53(25.1) 48(16.8) 44(14.5) 145(18.1)
No, but planning within 6 months 81(38.4) 74(26.0) 62(20.4) 217(27.1)
No plan 31(14.7) 55(19.3) 74(24.3) 160(20.0)
Have you tried to lose weight?
No 183(85.1) 227(79.4) 208(68.4) 618(76.8) Y =214
Yes 32(14.9) 59(20.6) 96(31.6) 187(23.2) p = 0.000
Which method did you use to lose weight?
Skipping meals 4(14.8) 3(5.7) 6( 8.2) 13( 8.5)
Reduced food intake 13(48.1) 13(24.5) 21(28.8) 47(30.7) NS
Exercise 8(29.6) 34(64.2) 41(56.2) 83(54.2)
Drugs or Functional foods 0( 0.0) 2( 3.8) 3(4.1) 5( 3.3)
Equipments 2(7.4) (1.9 2(2.7) 5( 3.3)
IRS : Insulin Resistance Syndrome 1) Mean £ 5D
Values with different superscripts within the row are significantly different at p < 0.05 NS : Not Significant
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Table 5. Odd ratios of the number of components of insulin resis-
tance syndrome for use of nutritional supplements and health foods

o

Variables OR" 95% Cl of OR?
No of components of IRS

One vs. none 1.83 1,11 =299
> Two vs. none 2.30 1.42-3.72

IRS : insulin resistance syndrome
1) Odd ratios 2) Confidence interval
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Table 6. Comparison of coffee drinking, dining out and overeating behaviors of the (RS subjects

No of components of IRS

Variables
None One = Two Total
Frequency of
coffee drinking(cups/day) 193 & 1.46™ 149 + 1.54° 1.30 + 1.49° 153 £ 1.52
Dining out{/week) 1.44 + 1.86 1.06 + 1.79° 1.06 + 1.95° 106 + 1.87
Value of
Total overeating behaviors 3.27 4+ 1.95° 323 £ 182 3.24 £ 232 3.25 £ 2.05
Total dietary habits 50.09 + 4.82° 51.78 + 5.35° 52.57 + 4.95° 51.63 £ 515
IRS : Insulin Resistance Syndrome 1) Mean + SD
Values with different superscripts within the row are significantly different at p < 0.05.
Table 7. Odds ratio of number of components of insulin resistance syndrome for overeating behaviors
Variables B SECH" P-value orR? 95% CI”
The number of components of IRS : one vs. none
Late dinner(Yes == 1, No = 0) -0.263 0.189 0.165 0.77 053-1.1
Frequent eating on weekends 0.023 0.270 0.932 1.02 0.60-1.74
Eat full amounts -0.036 0.204 0.860 0.96 0.65-1.44
Eat more under emotional stress -0.454 0.311 0.145 0.64 0.35-1.37
Eat up all food -0.345 - 0.214 0.107 0.71 0.47-1.08
Eat fast 0.078 0.197 0.692 1.08 0.73-1.59
Never reject offered foods 0.467 0.204 0.022 1.60 1.07-2.38
Snack everyday 0.790 0.232 0.001 2.20 1.40-3.47
Nibbling cookies regardless of hunger -0.448 0.218 0.040 0.64 0.42-0.98
The number of components of IRS : = Two vs. none
Late dinner(Yes = 1, No = Q) ~(.663 0.186 0.000 0.52 0.36-0.74
Frequent eating on weekends 0.004 0.262 0.989 1.01 0.60-1.68
Eat full amounts -0.107 0.199 0.592 0.90 0.61-1.33
Eat more under emotional stress -0.626 0.306 0.041 0.54 0.29-097
Eat up all food -0.174 0.209 0.406 0.84 0.56-1.27
Eat fast 0.270 0.200 0.177 1.31 0.89-1.94
Never reject offered foods 0.440 0.203 0.030 1.55 1.04-2.31
Snack everyday 0.539 0.227 0.018 1.71 1.10-2.67
Nibbling cookies regardless of hunger -0.192 0.210 0.362 0.83 0.55-1.25
IRS : Insulin Resistance Syndrome 1) Standard errors of beta 2) Odd ratios 3) Confidence interval of odd ratios
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Table 8. Odd ratios of number of components of insulin resistance syndrome in relation to dietary habits

The number of components of IRS :

One vs. none

= two vs. none

Variables OR' 95%CI* OR 95%ClI
Mixed grains(reference : < once/week) 2 -3 times/wk 185 1.10-3.13 233 1.40-3.89
Everyday 233 152-356 273 1.79-4.16
Green vegetables(reference : < 2/week) 3—4 timesfwk 137 088-212 113 (074-1.74
Everyday 1.00 0.64-158 095 0.61-148
Fruits(reference : < 2/week) 3 -4 times/wk 155 1.00-239 1.08 0.70-1.66
Everyday 137 091-216 132 087-2.01
Bean products(reference : 2/week) 3—4 times/wk 170 1.14-254 202 1.36-3.00
Everyday 366 218-6.13 404 242-6.77
Fishes(reference : < once/week) 2-3 times/wk 1.00 069-144 077 054-1.12
> 4wk 1.70 0.75-386 1.15 049-2.68
Mackerels(reference : < once/week) 2 -3 times/wk 119 0.81-1.75 1.01 0.69-1.48
= 4wk 148 058-382 154 0.61-3.87
Squid, Shrimps(reference : < 2/week) 2-3 times/wk 061 026-144 032 0.13-0.82
< 1-2/wk 074 038-145 039 0.18-0.85
Sea weeds(reference : < once/week) 2 -3 times/wk 133 091-194 159 1.08-2.33
> 4 /wk 192 1.07-345 3.2 1.78 -5.49
Meat(reference : enjoy everyday) 1= 2/wk, or small amounts/day 064 037-109 1.05 059-187
Dislike, rare eating 110 052-229 253 1.19-534
Organ meat(reference : enjoy everyday) 1 - 2/wk, or small amounts/day 084 0.23-3.11 1.02 0.24-423
Dislike, rare eating 092 026-333 162 040-6.58
Dairy products(reference : rare) 2= 3/wk 086 056-132 067 044-1.02
Everyday 133 086-207 083 0.53-1.28
Eggs(reference : > 4/wk) 2 -3k 094 047-191 099 049-2.03
< 1-2/wk 065 033-1.25 055 228-1.06
Fried foods(reference : = 4/wk) 2-3/wk 166 0.64-434 299 1.06-8.38
< 1-2/wk 061 026-144 041 0.16-1.07
Instant noodles(reference : = 4/wk) 2 - 3/wk 060 031-137 125 0.60-2.63
< oncefwk 126 067-238 233 1.14~-4.76
Potatoes(reference : < once/wk) 2 - 3wk 1.07 070-162 118 079-1.78
Everyday 1.68 0.75-3.78 123 053-2.84
Sweets({reference : every day) 2 - 3wk 065 037-116 257 1.21-5.45
< once/wk 1.81 1.06-3.10 6.51 3.15-3.43
Garlic, onion(reference : < once/wk) 2 -3k 043 0.28-067 035 0.23-0.54
= 4wk 0.39 0.24-059 0.25 0.16-0.40
Snacks after dinner{reference : > 4/wk) 2-3/wk 0.87 053-141 070 043-1.16
< once/wk 067 042-1.06 086 055-136
Skipping meals(reference : once/day) Sometimes 060 034-106 053 0.29-099
Rare 030 018-053 020 011-0.36
Saltiness of food(reference : salty) Medium 063 042-095 061 040-091
Mild 134 076-236 1.90 1.10-3.30
Frequency of adding table salt(reference : frequently)  Sometimes 082 045-149 068 0.36-1.31
Rare 095 054-1.67 048 0.26-0.89
Using MSG(reference : frequently enjoy) Sometimes 142 081-247 121 069-212
Never 116 064-210 100 055-~1.82
Soup(reference : eat all amounts) Eat half amount 041 027-063 036 0.23-0.55
Rarely eat 076 037-158 078 0.38-1.60
Visible fat portion of cooked meat(reference ! eat all) Remove some visible fat 067 045-1.00 066 043-1,00
Remove all visible fat 1.29 081-205 233 1.48-3.66

IRS : Insulin Resistance Syndrome

2} Confidence interval of odd ratios



Table 9. Comparison of daily mean intakes of energy and nutrients of the subjects by number of components of insulin resistance syndrome

No of the components of RS

Variables None One = Two Total
Energy(kcal) 1695.7 + 512.35" 1654.6 + 540.33° 1500.7 =+ 456.74" 16074 =+ 509.11
Protein(g) 61.2 + 23.66° 583 + 22.85™ 542 + 21.49 575 &+ 2272
Fat(g) 406 + 2245 3136 + 2062° 296 + 18.20° 340 + 2071
Carbohydrate(g) 257.9 +  69.98% 2590 = 74.27° 2441 +  62.31° 2531 £ 69.08
Fiber(g) 49 =+ 2.43® 52 * 2.35° 46 =+ 2.04° 49 o+ 227
Ash(mg) 16.7 =+ 6.38" 171 = 6.12° 157 £ 6.65° 165 £ 641
Ca{mg) 4125 £ 2207% 4011 = 23836 3547 £+ 24912 386.6 + 239.06
Phosphorus(mg) 9134 + 32147 886.9 =+ 324.00" 8220 + 32419° 8694 + 32531
Iron(mg) 94 =+ 5.02 93 + 5.47° 84 =+ 4.16° 9.0 = 4.90
Na(mg) 3870.8 =+ 1637.49° 40429 = 1715.08° 3704.8 =+ 2080.48° 3869.5 4+ 1846.43
K(mg) 21348 + 8327° 21088 = 816.58° 19263 + 739.59° 20468 £ 797.32
Vit. A(RE) 497.1 + 559.10° 4367 + 317.10® 357.0 £ 31837 4226 £ 399.84
Thiamin(mg) 1.05 = 0.53* 0.96 + 0.46* 0.85 = 0.34° 0.94 + 0.45
Riboflavin(mg) 0.83 0.42° 0.83 + 1.24° 0.65 + 0.33° 076 + 0.80
Niacin(mg) 143 =+ 6.24° 139 &£ 6.72° 125 =+ 5.71° 135 £ 6.27
Ascorbic acid(mg) 89.7 + 7336 924 + 8738 779 + 57.76" 86.2 = 7377
Cholesterol(mg) 1914 + 172.27° 1517 + 152.83° 1398 + 14518 157.7 + 156.68

IRS : Insulin Resistance Syndrome 1) Mean £ SD

Values with different superscripts within the row are significantly different at p < 0.05

Table 10. Comparison of the mean intakes of energy and nutrients as % RDA by number of components of insulin resistance syndrome

Variables

No of the components of IRS

None One = Two Total
Energy 753 + 22.54'" 738 £ 2276% 704 + 19.01° 729 + 21.43
Protein 97.0 £ 35.62° 904 £ 33.98* 86.4 + 31.71° 906 £ 33.81
Ca 58.7 £ 31.53° 57.3 + 34.05® 50.5 + 35.38° 55.1 = 34.07
Phosphorus 1302 + 4611 126.7 £ 4630° 117.2 + 46.17° 124.0 = 46.46
Iron 70.7 = 39.36° 741 = 43.01° 68.2 £ 33.09° 71.0 £ 3857
Vit. A 71.0 + 79.87° 624 + 45.30" 51.0 + 45.48° 60.3 £ 57.12
Thiamin 90.4 + 4292 827 + 38.65° 749 + 2749 81.8 = 36.63
Riboflavin 61.2 + 29.92° 60.3 = B2.66" 485 + 22.93° 56.1 £ 53.88
Niacin 954 = 39.70° 91.7 = 40.49® 857 & 35.62° 904 = 38.65
Ascorbic acid 128.2 + 104.80° 131.9 = 124.82° 1113 = 82.51° 123.1 = 105.39

% RDA :
1) Mean + 5D

2) 3% B/ o M2 Y ATFA HE IFLE A
B &

ZAF tlAbe) B % AR A Hnd E
#E Table 107 At} HFFe| AFF o122 45}
T %A= 1(124.07%) 7 vER C(123.18%)2 &t

on, 0158 AT P29 g7t A F rleH
A A ske Aoz et 53] 2w, REep], vE

T A, AR D dge AT 5% vivel WA TS e
Witk

G ARG e A%ad A vEe B4 A 5
of whe} ¥lE B8 A, AR} vk Col A o
& HFu & BFARTAN M BA vehgeu B4

% recommended dietary allowances for Koreans, the 7th revision, 2000

IRS : Insulin Resistance Syndrome

Values with different superscripts within the row are significantly different at p < 0.05.
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Table 11. Proportion of subjects with nutrient intake less than 75% or more than 125% of RDA by number of components of insulin resis-

tance syndrome

No of the components of IRS(%)

Variables None One > Two Total
RDA : < 75% > 125 < 75% > 125 < 75% > 125 < 75% = 125
Energy 56.7 3.3 61.9 38 66.7 1.0 62.3 2.6
Protein 293 209 38.8 15.9 422 13.4 37.5 16.3
Ca 76.3 4.7 48.4 4.5 859 2.9 81.5 4.0
Phosphorus 8.8 50.7 10.4 47 .4 13.4 337 11.1 43.1
Iron 674 7.9 58.8 5.5 66.0 5.6 63.8 6.2
Vit. A 69.3 8.4 69.6 7.3 79.7 49 73.3 6.7
Thiamin 42.8 18.6 52.6 13.8 58.8 5.6 52.3 12.0
Riboflavin 68.8 37 82.7 3.1 85.3 0.3 80.0 2.2
Niacin 344 209 39.1 17.3 46.1 13.1 40.5 16.7
Ascorbic acid 38.6 377 35.3 381 45.8 327 40.1 359
% RDA : % recommended dietary allowances for Koreans, the 7th revision, 2000 IRS : Insulin Resistance Syndrome
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