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ABSTRACT

Objectives: The purpose of the study was to compare intake of energy nutrients,
physical characteristics, and the prevalence of metabolic syndrome according to protein
intake group.

Methods: Subjects were 827 men aged 40-65 years. The results presented were based
on data from the 2012-2013 National Health and Nutrition Examination Survey and
analyzed using SPSS. The odds ratio (OR) of metabolic syndrome was assessed
according to the protein intake group and intake pattern of protein-rich foods.

Results: The mean of protein intake was 73.96 £0.71 g. According to level of protein
intake, four groups (deficient, normal, excess 1, excess 2) were created and their per-
centages were 8.3%, 39.6%, 37.1%, and 15.0% respectively. The mean of daily energy
intake was 2,312.33 +24.08 kcal. It was higher in excess group 2 than in the deficiency
group (p <0.001). Moreover, the intake of all energy nutrients increased significantly with
protein intake group (p <0.001). The main contribution to daily protein included mixed
grains (10.96 + 0.32 g), milled rice (7.14 £0.30 g), chicken (3.50+0.21 g), and grilled
pork belly (3.04 £0.16 g). With regard to physical characteristics, and blood pressure
and blood test results, only body mass index increased significantly according to protein
intake groups (p<0.05). The prevalence of metabolic syndrome in subjects was 38.5%,
and there was no significant correlation with protein intake group. The OR of metabolic
syndrome increased with protein intake, and was higher 4.452 times in excess group 2
than in the normal group (p <0.05). Conversely, the OR of metabolic syndrome according
to the frequency of protein-rich food intake did not show a significant correlation.

Conclusions: The results of this study can be used as significant supporting data to
establish guidelines for protein intake in middle-aged men.
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Table 1. Distribution of protein intake ratio among study parficipants
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Independent variable [tems N (%) Mean £ SD
Protein intake group” Deficiency group (< RNI 75%) 72( 8.3) 62.6+1.22
Moderate group (RNI 75~ < 125%) 325( 39.6) 102.0+0.9
Excessive group 1 (RNI 125~< 200%) 316( 37.1) 15642+ 1.4
Excessive group 2 (> RNI 200%) 114 ( 15.0 247.1 £4.2
Total 827 (100.0) 162.0£2.6
1) Protein intake ratio: (Protein intake/recommended protein intake)x 100
2) %
Table 2. General characteristics of the subjects by protein intake group
Protein intake group 5
Variables ltems Deficiency ~ Moderate Excessive Excessive F)\(/oijre Total
group group group 1 group 2
Income Low 16 (21.4)" 87 (32.6) 70(25.2) 24 (21.7) 16.155 197 (27.3)
Middle low 24 (35.5) 90 (27.3) 77 (26.9) 24 (22.3) 215(27.0)
Middle high 16 (22.5) 70 (20.0) 74 (21.0) 34 (28.2) 194 (21.8)
High 16 (20.6) 78 (20.1) 95 (26.9) 32(27.8) 221 (23.9)
Education <Primary school 10(15.0) 46 (11.9) 34 ( 9.4) 7(6.70) 14.672 97 (10.4)
level Middle school 7079 47 (15.3) 25( 8.8) 13(9.2) 92 (11.4)
High school 30 (39.3) 115 (39.0) 123 (42.3) 46 (45.6) 314 (41.2)
> College 25 (37.8) 117 (33.8) 134 (39.5) 48 (39.1) 324 (37.0)
Occupation Professionals or technicians 19(29.7) 61(16.8) 81 (25.4) 26 (23.5) 41.635* 187 (22.0)
Clerical support workers 4(51) 44 (12.8) 35(10.9) 11(97) 94(11.0)
Salesperson service workers 8( 9.6) 32(9.7) 50 (16.1) 19(18.6) 109 (13.4)
Skilled agricultural, forestr
and fisr?eryworkers M 4(32) 35( 8.4) 23 ( 7.4) 6( 3.6 68 ( 7.0)
PE:;%Z‘:eTn‘;IC;'S”e operators, 20(32.3)  84(28.6)  65(232)  37(33.6) 206 (27.6)
Elementary occupations 7(7.0 28 ( 8.5) 30( 9.3) 7(52) 72( 8.2)
Inoccupation 10(13.1) 41 (15.0) 32(7.7) 8( 5.8) 91(10.8)
Marital status ~ Married 69 (94.5) 314 (95.2) 308 (97.2) 110 (95.9) 2.077 801 (96.0)
Unmarried 3(55) 11( 4.8) 8( 2.8) 4(4.0) 26 ( 4.0)
Age (years) 50.48 +£0.78? 49.58 £0.40 49.95+0.43 49.83+0.68 0.417 49.96 £0.33
1) N (%)
2) Mean £SD

* p < 0.05
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Table 3. Energy nufrient intake by protein intake group”

7¥h= & BelF2lth(p < 0.001).

73.9610.71 g& AFskaL AL, FFH(
g)ell Hlal #e) 27 (129.38+£124.83 g)o] 44l 7} T &
o] F sk AATH(p < 0.001). 283 A AFH = (p <
0.001) 3 @& AF=(p < 0.001) E3F whlz A 87}
STV E S| mobxiA] whaild A3 Eko] o x|ut of
et Ak, 2 ARl B 7]ojee <& 5= Qlgi
oA ekA 415 H] (CPF Ratio) = 69.23 : 13.54 :
17.23019031, ©hilz] A3n)7} S718E 3 ofluxu)=

w
NS
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Protein intake group

) i i Total
Variables Defic(ifln_c;/;];roup M(;?oeJ(;Te Egrcoejsv]e Egz)isg\;e Fvalue (N=827)
(N=325) (N=316) (N=114)
Energy (kcal) 1,158.49 + 35.912 1,715.60 £ 18.38 2,347.33 £22.62 3,313.20+ 49.33 381.140%** 2,133.66 + 16.35
Energy Protein () 3225+ 0.73 53.65+ 052 80.55% 0.78 129.38+124.831041.739**+ 7396+ 0.71
nufient  fqt (g) 16,78+ 094 2738+ 055 46,15+ 0.83 8297+ 2.25 464.921*** 4307+ 0.73
MOkS  Comohydiate (g) 21963+ 832 31213+ 406 40028+ 454 50849+ B8.76 249.490%* 360.13+ 3.46
Energy ratio Carbohydrate (%)  75.02+ 0.84 7241+ 035 68.07t 0.31 6141t 054 92386%** 6923+ 0.28
Protfein (%) 11.66+ 0.28 1275+ 010 13.93%+ 0.11 1682+ 0.18 68.392%*  13.54+ 091
Fat (%) 13.31 £ 0.67 1483+ 028 1800+ 024 2277+ 045 68.890*** 1723+ 0.23
1) Adjusted for occupation in fotal subjects
2) Mean £SD
**% p < 0,001
Table 4. Major sources and frequency of protein intake per week (N=827)
Rank Food Daily infake(Q) Food Frequency of intake per week
1 Mixed grains 10.96 £0.32" Cabbage kimchi 13.20+0.27
2 Milled rice 7.14+£0.30 Mixed grains 9.74+0.28
3 Fried chicken 3.50£0.21 Milled rice 8.01 £0.30
4 Grilled pork belly 3.04x0.16 Milk 1.89+£0.11
5 Noodles 1.96+0.10 Fried eggs 1.70+0.07
6 Milk 1.81 £0.11 Soy bean paste stew 1.31 £0.06
7 Ramen 1.80+0.08 Kimchi stew 1.28 £ 0.06
8 Stir-fied pork 1.77 £0.13 Soy bean paste soup 1.24 £0.06
9 Fried eggs 1.72+0.07 Ramen 1.08 £0.04
10 Squid 1.51+£0.11 Griled pork belly 0.76 £0.03
11 Bibimbap 1.51 £0.09 Noodles 0.63+0.03
12 Black bean sauce noodle 1.50+0.10 Bibimbap 0.61£0.04
13 Beef bulgogi 1.60+0.10 Stir-fried pork 0.47 £0.03
14 Steamed pork 1.33£0.11 Squid 0.45+0.03
15 Kimchi stew 1.27 £0.06 Black bean sauce noodle 0.40+0.03
16 Soy bean paste stew 1.11£0.05 Fried chicken 0.34 £0.02
17 Stir-fried chicken 1.04£0.16 Steamed pork 0.24 £0.02
18 Cabbage kimchi 1.02+£0.03 Stir-fied chicken 0.23£0.02
19 Soy bean paste soup 1.01 £0.05 Roast beef 0.23 £0.02
20 Roast beef 1.00+0.08 Beef bulgogi 0.20+0.02

1) Mean £ SD
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3) EHUA 52 AN 20IRN

Fo e e 9B T SAES B A9 &
9102 ol WAe] U2 BeEAlA BAlel Bgel)
Sleto] 2914 AABIIEH (Table 5). 214 A 3
2 WA F922 20557 F WFAA, uP, e A

715 AL 17302 @ N8R G, S5, 72,
AN, 573, A, g2 9 ) 0% FHth KMO
(Kaiser—Meyer—0lkin) k= 0.681°]%1 1, Bartlett’s
testollA G-2Ado] 0.001KT) Zo} QolR-A o] glgdA]o] gt
HEQITE A (%) & 60.440% 2.7 77 2.10] 24|
AR 60.4405 Argskal Uit

4. NNN EN0 A

) AFu) el whE 2 ko] AAA SAS nlast A
= Table 67} ﬂﬁ‘r A1) 4t 21782 169.78+0.34 ¢cm
o], B AT 69.28E0.56 kgo| o™, AAZA] G
(BMD) ¢] gk 24.00£0.17 kg/m?|ich. ©haiz A
vl wheba] 2t o] A FEta) A7 rtel] vlsl e
o] freA o A1 (p < 0.001), AF w3k vz A
H|7} S7VrE o] S7kehe S Elth(p < 0.001).
AdGA = At 3 23] thE ol Hlal o =2
TS W13, 1 FelA] #Y) 27l 7 =30k (p < 0.01).

Factors [terms Factor loading Communalities oElgen vglues
(% of variance)
Grain White rice 0.893 0.824
2.872 (9.894)?

Multi grain rice 0.876 0.787

Meat1 Griled pork 0.544 0.484
' 1.666 (9.846)

Chicken 0.661 0.533

Meat2 Roast beef 0.895 0.756
1.421 (9.098)

Beef bulgogi 0.708 0.615

Stew Soy bean paste soup 0.613 0.420
Soy bean paste stew 0.742 0.672 1.212 (8.669)

Kimchi stew 0.650 0.578

Meat3 Stir-fied pork 0.511 0.488
Stir-fried chicken 0.665 0.515 1.058 (8.507)

Squid 0.626 0.442

Noodle Ramen 0.443 0.573
Noodles 0.812 0.690 1.032(7.957)

Black bean sauce noodle 0.615 0.506

Egg & Milk Fried eggs 0.574 0.676
99 ) 99 1.014 (6.468)

Milk 0.810 0.717

Total score (60.440)

1) Adjusted for occupation in fotal subjects
2) KMO and Bartlett's test 0.681 (p < 0.001)
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Table 6. Anthropometric measurement and blood pressure by protein intake group”

Protein intake group

Total

Variables Deficiency group Moderate group Excessive group 1Excessive group 2 F-value (N=827)
(N=72) (N=325) (N=316) (N=114)
Height(cm) 168.99 £ 1.067 169.69+0.52 17053+£0.35 169.91+£050 3.359%*% 169,78 +0.34
Weight (kg) 67.95+£1.86 69.37 £0.89 69.51 £0.67 70.31 £0.92  3.797%** 69.28 +£0.56
Body mass index (kg/m?)® 23.78 £0.58 24,09 £0.30 23.85+0.18 2429 £0.26  2.750%* 24,00+£0.17
Waist circumference (cm) 81.49+1.52 83.16 £0.75 83.49 £0.59 85.47 £0.756  2.466** 83.40+0.49
Systolic blood pressure (MmHQ) 11927 £286 11845+1.45 121.96+£0.99 121.564+£1.32 1.995* 120.30 £ 0.92
Diastolic blood pressure (mmHg) 80.84+1.58 79.36+£1.13 82.11£0.66 81.31£0.97 1.206 80.90+0.54
1) Adjusted for occupation, energy intake, carbohydrate intfake and fat intake in total subjects
2) Mean £ SD
3) BMI (Body mass index)=Weight(kg)-+{Height (m)x{Height(m)}
* p<0.05
Table 7. Biochemical factors related to metabolic syndrome by protein intake group”
Protein intake group Tofdl
) ofa
Variables Deficiency group Moderate group Excessive group 1 Excessive group 2 F-value (N=827)
(N=72) (N=325) (N=316) (N=114)
Fasting blood sugar (mg/dL) 93.74 +2.44% 96.29+1.23 100.63+1.20 10214+ 1.45 1.506 98.20+0.82
HDL-cholesterol (mg/dL) 4488 £1.76 47.15+0.87 48.60 £0.77 50.15+ 1.14 1.638 47.70+0.53
Triglyceride (mg/dl) 153.29 +20.42 143.82+9.74 166.43£8.11 177.50+£10.22 2.543** 160.26 +£5.72

1) Adjusted for occupation, energy intake, carbohydrate infake and fat infake in total subjects

2) Mean £SD

Ht Y Ee= 83.4010.49 cmo]H, F=570] 81.49
+£1.52 cmollA ) 272 85.47+0.75 cm=E wHE A
Fn1e] S7tell whet oF 4 cm EI%THp < 0.01).

AA B 571992 120.30+0.92 mmHg, €]
ke 80.900.54 mmHgo|aL +%7] gkt 015-471
g} B Hdaro] thE el visl o m=3kou 571 8
ol A et f-2)4d-& B3tH(p < 0.05).

chl HEH b el whE tiAbeSr e L Awt
£ Table 7¢ YeRSILE. B+t %%zéﬂ% 98.20%0.82
mg/dLol AL, F=5(93.74£2.44 mg/dL) Bt} 2] 2
T(102.14%+1.45 mg/dL)°] °F 9 mg/dL A% ] =2
A& Bl o fo/d Hslth.

g3 HDL-ZFYAHZS 47.70+0.53 mg/dLe| 3,
ol BT ® s SUFhe e BloH
o3& HolR= ottt 84 34 et 160.26+
5.72 mg/dLellar, A7+ (143.82+9.74 mg/dL)o] tF
2 5o vle] W kS Blar, vl 199 27 B o
= Fr 5o HlE] =2 FhS H3AtH(p < 0.01).

Table 8°ﬂ UrE‘rLHS’\iE]r 01‘3]331] =
“X]‘ﬂ HDL—cholesterol®] tAEF+ A FE oA 3+
A7NEE 2 vl 7HE 2 A e FAAAWOE A
Al 43.6%7F 71291 150 mg/dLE 3k}, 18]
SEAF(35.3%), ©1€P 189 (35.2%) , HDL—cholesterol
(30.9%), %718 (23.1%), 3lelEel (21.7%) 2=
71E2T H1E-S Bt 919 dRrst AEE 5 370 ©f
F7NEE 28 A R ez Iy shet], 2 ATl
A A T ES AAle] 38.5%2 UER T vl
A5l whet DHA???LQ AEEE Fo) AR Aol Oi
S Holx glint. slElEdst &

¢

I
e el 59 20w 4 SolHom, 4
19t 8 ollRste HaEs) 34y 220l ke el

H =X
vlall 2 S B b SAEE BTt ) 2
HDL—Ze el &2 Bt
H?i‘jr. AR T fFHEES F51 (34.3%) °llA
’“% 73l 53] 99 2

~:i
m@mim
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Table 8. Metabolic syndrome index and the prevalence by protein intake group"
Protein intake group
Variables ltems  Deficiency ~ Moderate Excessive Excessive x* value Total
group group group 1 group 2
Waist circumference (cm) <90 61 ( 82.4)) 254( 79.3) 250( 79.8) 80 ( 69.9) 6.377 645 ( 78.3)
>90 11(17.6) 71( 20.7) 66 ( 20.2) 34( 30.1) 182( 21.7)
Total 72(100.0) 325(100.0) 316(100.0) 114(100.0) 827 (100.0)
Systolic blood pressure (MmHQ) < 130 52( 70.8) 263( 80.1) 241( 78.3) 78 ( 68.6) 8.399 634 ( 76.9)
>130 19( 29.2) 61(19.9) 75( 21.7) 36( 31.4) 191 ( 23.1)
Total 71(100.0) 324(100.0) 316(100.0) 114(100.0) 825 (100.0)
Diastolic blood pressure (mmHg) < 85 46( 63.3) 219( 66.6) 206 ( 65.6) 72( 58.9) 2.551 543 ( 64.8)
>85 25( 36.7) 105( 33.4) 110( 34.4) 42 ( 41.1) 282 ( 35.2)
Total 71(100.0) 324(100.0) 316(100.0) 114(100.0) 825 (100.0)
Fasting blood glucose (mg/dL) <100 48 ( 68.8) 218( 67.1) 185( 63.1) 64 ( 60.4) 2.655 515( 64.7)
>100 23(31.2) 105( 32.9) 124( 36.9) 50 ( 39.6) 302 ( 35.3)
Total 71(100.0) 323(100.0) 309 (100.0) 114(100.0) 817 (100.0)
Triglyceride (mg/dlL) < 180 46( 63.4) 185( 54.7) 182( 55.8) 67 ( 58.6) 1.990 480 ( 56.4)
>150 25( 36.6) 138( 45.3) 127 ( 44.2) 47 ( 41.4) 337 ( 43.6)
Total 71(100.0) 323(100.0) 309 (100.0) 114(100.0) 817 (100.0)
HDL-cholesterol (mg/dL) < 40 24 ( 32.4) 102( 30.4) 99 ( 34.2) 27 ( 22.9) 5.399 252 ( 30.9)
>40 47 ( 67.6) 221 ( 69.4) 210( 65.8) 87(77.1) 565 ( 69.1)
Total 71(100.0) 323(100.0) 309 (100.0) 114(100.0) 817 (100.0)
Retention numbers of metabolic <3 47 ( 65.7) 208( 62.6) 190( 62.7) 59 ( 53.7) 4.014 504 ( 61.5)
syndrome components >3 23(343) 115(37.4) 119(37.3)  55( 46.3) 312( 38.5)
Total 70(100.0) 323(100.0) 309 (100.0) 114(100.0) 816 (100.0)

1) N (%)

Table 9. Odds ratio for metabolic syndrome by protein intake

Table 10. Odds ratio for metabolic syndrome by the frequency

group™ of intake of proteins per week"?
. Unadjusted Adjusted ) Unadjusted Adjusted
Variables Variables
OR (95% Cl) OR (95%Cl) OR (95% Cl) OR (95% Cl)

Protein infake group Major Grain 1.028 (0.990-1.068) 1.050(1.000-1.102)

Deficiency group  0.874 (0.445-1.717) 0.768 (0.345-1.712) SOUCeS  \Meqt] 1.036 (0.931 —1.154) 1.086 (0.935 - 1.262)

Moderate group  1.000 (reference)® 1.000 (reference)? i?}trglgem Meat2 1.063 (0.925-1.221) 1.073 (0.870-1.322)

Excessive group T 0.993 (0.688 —1.435) 1.315(0.761 —2.272) pattems ~ Stew 1.017 (0.965-1.073) 1.026 (0.967 - 1.089)

Excessive group 2 1.442(0.874 -2.377) 4.452 (1.544 —12.835) Meat3 1.052 (0.791 - 1.678) 1.029 (0.774 -2.158)
1) Adjusted for energy intake (continuous variable), carbohy- Noodle  1.022(0.939-1.111) 1.032(0.927 —1.148)

drate infake (continuous variable), fat intake (continuous vari-
able) and BMI (continuous variable) in tofal subjects

2) Odds ratio of deficiency, excessive 1, excessive 2 group
based on the risk of moderate group

3) Calculated by Complex Samples Logistic Regression

7. A MAHEO| G E AT EE 2ZH|

i AFu] el whet f-24Q1 2ol E Bld oA,

3k, A S 12]a BMEE 2g3 5w A
FARZE A g ofitel]l vl el i e =H
£ Table 90l YERHRITE. 7 A¥E B ol 2475
7|0 % Bigle Wl F-ake] tiAS S 2 2H= 0.768,
W) 19 1.315, 3 292 4.4529) (p < 0.05) 9] =&

—_—

Egg & Mik 1.000 (0.930-1.075) 1.025(0.927 —1.134)

1) Adjusted for energy intake, carbohydrate intake, fat intake
and BMI in fotal subjects
2) Calculated by Complex Samples Logisfic Regression

fhe YERSITE
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H]= S7F8R= 2102 YeRT 3-8 Moon & Kong [25]
0] 2005 FIAFFFAT AR AA FdAR1e] CPF
RatioZ} 4715 (66.6 : 15.9 1 17.3)2 o]AF# Q1 H]&<
7PHRA WA oA S 155 (68.1 1 15.4 1 14.4)& &
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L gl 2 Aol E HolX ook
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2 207K FAAEORE W), s3], B, 417
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oA SR, A, A7, AT O], F, 95, o
W, AR, BTl 940), ui, AT, Ak

7], & =R A7), AXAN, BN, S-S, A,
=, a7 o) o= et xlolE Btk T8
ol Eskont AEA il Fa5AR] e |
@, =59, e T S952Q1 #iA A, Hal
7], Ha7], GzF, 9o, S+ & T3 3] U
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1 i AFERelA 1919} 2915 Ak A=t
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