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Association between daily protein intake and cardiometabolic risk factors and
metablic syndrome in Korean elderly women: Based on
the Korea National Health and Nutrition Examination Survey, 2009~2013

Ji-Hye Hwang, Woo-Jeong Seo, Gong-Myung LEE, Hee-Cheol Kang’, Mi-Na Lee’

Department of Family Medicine, College of Medicine, Yonsei University

Background: The Rrecommended daily aAllowances (RDA) of for protein is increasing in recent studieshas increased in recent studies. However, virtual protein intake is lower than the
RDA in the majority of Korean elderly Korean women. ObjectPurpose: This study was performed to evalauate the relationship between protein intake, and cardiometabolic risk factors,

and metabolic syndrome in Korean elderly Korean women group.

Methods: This study used the data from Korea National Health and Nutrition Survey administered from for Syears in 2009~2013. We performed multivariate analysis for on the association
of between protein intake with and cardiometabolic risk factors including body weight, weight circumference, blood pressure, glucose, triglycerides, and HDL. We controlled for
age, physical activity, energy intake, carbohydrate intake, total fat intake, smoking, and alcohol consumption. Then weWe then performed logistic regression analysis to study of the

associateion with metabolic syndrometo assess association with metabolic syndrome.

Results: Protein intake was inversely associated with BMI and, weight circumference, whereas a positive association was observed between protein intake and HDL cholesterol, especially
in the normal weight group. Protein intake also haswas also association associated with metabolic syndrome.
Conclusion: In this study, protein intake is was related associated with cardiometabolic risk factors and metabolic syndrome. We recommend sufficient protain protein intake in elderly

women to decrease cardiometabolic risk factors and metabolic syndrome.
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Ji-Hye Hwang, et al. Association between daily protein intake and cardiometabolic risk factors and metablic syndrome
in Korean elderly women: Based on the Korea National Health and Nutrition Examination Survey, 2009~2013

Table 1. Energy and macronutrient intake according to individual protein intake and body mass index in Korean elderly women

Q1 Q2 Q3 Q4 TOTAL P valuee
All subjects(n=2887)
Sample size, n 711 697 708 771 2887
Age,year 74.8(0.3) 73.8(0.2) 73.3(0.3) 73.2(0.3) 73.8(0.1) <0.01
Mean protein intake, g/Kg BW 0.400(0.004) 0.643(0.003) 0.871(0.004) 1.397(0.017) 0.828(0.100) <0.01
Energy intake, Kcal/d 904.9(11.9) 1263.4(12.3) 1542.5(15.6) 1993.6(25.0) 1426.7(12.7) <0.01
Protein, g/d 22.1(0.3) 35.0(0.3) 46.7(0.4) 73.6(1.0) 44.4(0.5) <0.01
Protein, % energy 10.1(0.1) 11.4(0.1) 12.5(0.1) 15.2(0.2) 12.3(0.1) <0.01
Carbohydrates, g/d 185.5(2.7) 251.3(3.0) 299.3(3.7) 354.4(5.3) 272.72.4) <0.01
Carbohydrates, % energy 81.5(0.3) 79.0(0.3) 76.9(0.3) 70.8(0.4) 77.0(0.2) <0.01
Total fat, g/d 7.4(0.2) 13.0(0.3) 18.0(0.4) 32.0(0.9) 17.6(0.3) <0.01
Total fat, % energy 7.8(0.2) 9.6(0.2) 10.8(0.2) 14.4(0.3) 10.6(0.1) <0.01
Normal weight(n=1915)
Sample size, n 473 452 469 521 1915
Age, y 75.4(0.3) 74.5(0.3) 73.6(0.3) 73.100.3) 74.1(0.2) <0.01
Mean protein intake, g/Kg BW 0.427(0.006) 0.679(0.003) 0.913(0.005) 1.436 (0.019) 0.865(0.011) <0.01
Energy intake, Kcal/d 881.8(13.7) 1253.4(14.5) 1541.1(19.8) 1991.2(30.3) 1418.4(151)) <0.01
Protein, g/d 21.7(0.3) 34.4(0.3) 46.0(0.4) 72.2(1.0) 43.6(0.6) <0.01
Protein, % energy 10.1(0.1) 11.3(0.1) 12.4(0.1) 15.0(0.2) 12.2(0.1) <0.01
Carbohydrates, g/d 181.6(3.1) 249.8(3.7) 298.9(4.6) 355.8(6.6) 271.8(3.0) <0.01
Carbohydrates, % energy 81.8(0.4) 79.1(0.4) 76.9(0.4) 71.0(0.5) 77.2(0.2) <0.01
Total fat, g/d 7.2(0.3) 12.4(0.4) 18.1(0.6) 31.5(0.9) 17.4(0.4) <0.01
Total fat, % energy 7.7(0.3) 9.3(0.3) 10.9(0.3) 14.3(0.4) 10.6(0.2) <0.01
Obese(n=972)
Sample size, n 236 239 248 249 972
Age,y 73.9(0.4) 72.9(0.4) 72.4(0.4) 73.3(0.4) 73.1(0.2)) <0.01
Mean protein intake, g/Kg BW 0.362(0.006) 0.577(0.004) 0.786(0.005) 1.300(0.029) 0.758(0.027) <0.01
Energy intake, Kcal/d 924.6(20.8) 1276.1(21.2) 1545.4(22.2) 2018.4(39.8) 1442 .8(21.5) <0.01
Protein, g/d 22.1(0.4) 35.3(0.4) 47.7(0.4) 77.8(1.8) 45.8(1.0) <0.01
Protein, % energy 9.9(0.2) 11.4(0.2) 12.7(0.2) 15.8(0.4) 12.5(0.2) <0.01
Carbohydrates, g/d 189.7(4.8) 253.4(5.2) 298.1(5.3) 356.1(8.6) 274.6(4.0) <0.01
Carbohydrates, % energy 81 6(0 5) 78.6(0.6) 76.6(0.5) 70.3(0.8) 76.8(0.4) <0.01
Total fat, g/d 4(0.3) 13.1(0.5) 18.7(0.6) 32.8(1.6) 18.0(0.6) <0.01
Total fat, % energy .7(0.4) 9.7(0.4) 11.1(0.4) 14.6(0.6) 10.8(0.3) <0.01
Values are presented as means(SE) exception of sample size.
P value is obtained by Complex sample linear analysis using age as covariant.
Source: KNHANES(Korean National Health and Nutrition Examination Survey)2009-2013
Q: Quartile
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Table 2. Association of individual usual protein intake with BMI and cardiometabolic risk factors

Quirtile Linear
Q1 Q2 Q3 Q4 P value® Beta P value
BMI(kg/m?)
All 25.0(0.1) 24.2(0.1) 23.8(0.1) 23.1(0.1) <0.001 -1.713 <0.001
Normal weight group 23.0(0.1) 22.6(0.1) 22.4(0.1) 22.1(0.1) <0.001 -1.250 <0.001
Obese 27.0(0.1) 26.9(0.1) 26.9(0.1) 26.4(0.1) 0.010 -0.648 0.004
WC(cm)
All 85.0(0.5) 83.9(0.4) 82.2(0.4) 80.8(0.5) <0.001 -5.345 <0.001
Normal weight group 80.6(0.5) 80.1(0.4) 79.0(0.4) 77.8(0.6) 0.004 -5.276 <0.001
Obese 90.6(0.7) 89.1(0.5) 89.5(0.6) 89.2(0.8) 0.767 -1.962 0.096
DBP(mmHg)
All 74.7(0.7) 74.6(0.7) 76.6(0.6) 75.0(0.7) 0.220 0.584 0.513
Normal 73.9(0.9) 75.4(0.9) 76.4(0.7) 74.0(0.8) 0.080 -0.318 0.790
Obese 75.1(1.2) 75.6(1.0) 76.9(1.3) 75.6(1.2) 1.000 2.874 0.060
SBP(mmHg)
All 131.1(1.2) 130.8(1.1) 134.5(1.0) 132.6(1.3) 0.619 2473 0.137
Normal weight group 131.2(1.6) 131.8(1.5) 134.1(1.2) 131.1(1.5) 0.311 0.246 0.915
Obese 131.1(1.8)) 130.4(1.9) 136.5(1.9) 132.5(1.9) 0.348 6.376 0.004
Model 2
Glucose(mmol/L)
All 100.2(1.1) 104.5(1.4) 100.0(1.5) 98.2(1.3) 0.003 -1.924 0.260
Normal 97.3(1.6) 101.8(1.9) 100.0(2.1) 97.5(1.6) 0.207 -0.858 0.665
Obese 102.12.2) 104.9(2.0) 102.3(2.4) 104.8(2.1) 1.000 -1.786 0.471
TG(mmol/L) 148.2(7.3)
All 151.6(7.2) 146.6(5.3) 138.8(5.3) 145.7(8.7) 0.980 -7.330 0.295
Normal 143.6(8.4) 138.5(5.1) 131.0(5.0) 168.3(15.6) 0.451 -8.567 0.316
Obese 156.9(10.4) 154.3(10.8) 154.0(10.0) (8.9 1.000 5.066 0.713
Model 2
HDL(mmol/L)
All 50.6(0.9) 51.1(0.8) 50.5(0.6) 51.2(0.5) 1.000 2.364 0.024
Normal 52.1(1.1) 51.6(1.0) 52.0(1.1) 51.8(1.2) 1.000 3.546 0.004
Obese 48.3(1.3) 51.1(1.4) 48.2(1.3) 49.1(1.7) 1.000 -0.031 0.986

Values are presented as means(SE). Estimated by General linear model with the following covariate adjusted age, energy intake, carbohydrates, total fat, smoking,
alcohol consumption ,physical activity.

Source: KNHANES(Korean National Health and Nutrition Examination Survey) 2009~2013

Q: Quartile BMI: Body mass index WC: Waist circumference DBP: Diastolic blood pressure

SBP: Systolic blood pressure TG: Triglyceride HDL: High density lipoprotein binding cholesterol
" Indicates Bonferroni corrected P value of qurtile and linear model ,which is significant <0.0125(0.05/4)
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Table 3. Association between protein intake and metabolic syndrome

Ji-Hye Hwang, et al. Association between daily protein intake and cardiometabolic risk factors and metablic syndrome
in Korean elderly women: Based on the Korea National Health and Nutrition Examination Survey, 2009~2013

All Normal Obese
Odds ratio(95% Cl) p value Odds ratio p value Odds ratio pralie
foe (0.964~1%90823) 0082 (o.944~o?é£;96z? 0.009 (0,959~ 19693935) 0806
?\i{!iecalone (0A999~1(?(')%?)(; <0001 (O.999~1%90909) <0001 (1 .OOO~11&)OOO1(; 0.456
Dally protein intake(0/K0) (2.753~95,i%()77) <000t (2.961~1 1?375,941? <0001 (0.364~ 1(?5724165) 0:420
carbohydrate/total calorie(%) (1.004~ 11(’)%35‘; 0.025 (0993~ 1100627? 0.112 (0.945~ 10092833) 0.409
Hpid/total calorie(%%) (0.987~11,605271) 0223 (0.977~1 :822 0374 (0‘939~1(.)69481? 0655
?cl);z:(r)rlwption 1.1 18~21A'256952) 0.106 ( A030~21A'560025) 0.068 (0.751 ~21534822) 0.5
smeking a 4o7z~21.A773131) 0027 a .275~3%52£a£323) 0009 (04622~41, i62(]e32) 0692
Physical activity (0,686~10,686576) 0.167 051 6~09'96()25) 0.009 (0.891 ~11930063) 0171

Values are presented as Odds ration(95% confidence interval).

Logistic regression analysis was conducted without covariate and with the following covariate model adjusted age, physical acitivy, energy intake, carbohydrates/total

energy intake, total fat/total entergy intake, smoking, alcohol consumption.
Cl: confidence interval.

Source: KNHANES(Korean National Health and Nutrition Examination Survey) 2009~2013

BMI), slefEd], &, a58d, arde A @ high density
/A (trlglycerldS) ARS o] A7}
EEERloL 7|Rte] B Aefehs] 71 o o IRl AL
UL AL Ho] 7H10) Bl dol| 7Rkt 7)el ] o w2 ZIgYw| QL7
tjizol] o= 15k @5 ks aLefsof gh,

el AAE LEolA T A3 AL
(high density lipoprotein, HDL), /A% & @5 A&} thaks:
k0] AV A AS TLEollAl o AAES WA 71 ) o
ol ek Atoll whal7E = 4= Qleh,

2| At A] Ak A 37 664 BIRE Qo= APYES
SOJFANE 664 o1 Q1o A= arehiE A
AP Rl o] Flth: W37t QISIChY 2 Ao 654
014 i?loﬂ7ﬂ —TLE}@EQ 5}0]94 ’S%‘eﬂ” EH’\F{@JO Frofeh gkl

lipoprotein, HDL),

e
i

_‘
hl R
Y= TREA 2E A A QAU

A Aol A wh Ha;ol Z7bet AN O
= oﬂ/\—] CRal A A ek A

[e} =

404 www .kafm.or.kr

W 2 = 2009~20139) 5WTE = A7 oF 2AF TiAR)
% 654 o oA IS o R Tl HFERL Al delE
dl, ek s5dd, S9A Y triglycerids), 1WA (high
density lipoprotein, HDL)O|| thalo] AI7HA] HEks: %85}
FE ANZG A ﬂ% AdPAE 3] EAS AldslaL
A A SGt rEEe] dis) 2428 319
et

1=
i)

HU:
2,
o
>,
)
=D

A o Aol A Tl AR A l (body mass

index,BMI), al2]Ede}t 2] Al IAZE 0L HA Q- 7
b, A4 Al AedoA] e 7<]X"—/mﬂ(high density lipo—

At
protein, HDL) Fe] A3 #AE Bolout HRk TEoA+ +
Of}A] oForet, whalzl A3kl A

ratio)Ie. A Feiy Xﬁ% Ale Aol A= 52 At A7 A9
O} R R etoll A

r[r
19
_0|L
)

Korean J Fam Pract. 2015;5(3, suppl. 2):400-405



225 2| 65M) Ofef O ol A T M2t CHAS == 2 =2 A

REFERENCES

1. World Health Organization, Protein and amino acid requirements
in human nutrition: Report of a joint WHO/FAO/UNU expert
consultation, Geneva: World Health Organ Tech Rep Ser.
2007;(935):1-265, back cover

2. European Food Safety Authority Parma, Italy. Outcome of a public
consultation on the draft scientific opinion on the EFSA Panel
on Dietetic Products, Nutrition, and allergies (NDA) on dietary
REFERENCES values for protein. EFSA Journal.2012;10(2):2557.

3. Bauer J, Biolo G, Cederholm T Cesari M, Cruz—Jentoft AJ, Morley
JE et al. Evidence—based recommendations for optimal dietary
protein intake in older people: a position paper from the PROT—
AGE Study Group. ] Am Med Dir Assoc.2013 Aug;14(8):542—59.

4. Walrand S, Guillet C, Salles J, Cano N, Boirie Y. Physiopa—thological
mechanism o f sarcopenia. Clin Geriatr Med 2011 Aug:27(3):365—
85

5. Morley JE, Argiles JM, Evans WJ, Bhasin S, Cella D, Deutz NE, et
al. Nutritional recommendations for the management of sarcopenia,
] Am Med Dir Assoc 2010 Jul;11(6):391-6

6. Deutz NE, Bauer JM, Barazzoni R, Biolo G, Boirie Y, Bosy—
Westphal A, et al. Protein intake and exercise for optimal muscle
function with aging: recommendations from the ESPEN Expert
Group. Clin Nutr.2014 Dec;33(6):929-936

7. Beryl DAWSON, Jayne Taylor, Emmanuel ] Favaloro. Potential
benefits of improved protein intake in older people. Nutrition &
Dietetics.2008 Jun;65(2):151—6

8. Dong JY, Zhang ZL, Wang PY, Qin LQ, Effects of high protein diets
on body weight, glycemic control, blood lipids and blood pressure
in type2 diabetes: meta—analysis of randomized controlled trials, Br
J Nutr, 2013 Sep 14;110(5):781-9

9. Mirmiran P, Hajifaraji M, Bahadoran Z, Sarvqhadi F, Azizi F.
Dietary protein intake is associated with favorable cardiometabolic
risk factors in adults: Tehran Lipid and Glucose Study. Nutr Res.
2012 Mar;32(3):169-76

10. Stefan M pasiakos, Harris R Lieberman, and Victor L Fulgoni III.
Higher—Protein Diets are associated with Higher HDL cholesterol
and Lower BMI and Waist Circumference in US Adults, The ] of
Nutr, 2015 March 1, Epub 2015 Jan 21

11. Mi Hyun Kim. Characteristic of Nutrient Intake According to
Metabolic syndrome in Korean Elderly—Using Data from the Korea
National Health and Nutrition Examination Survey 2010, Korean
J.Food&Nutr, 2013;26(3):515-25

12. Jung Hyun Ju, Song Won ok, Paik Hee—Young, Joung Hyujee.
Dietary characteristics of Macronutrient Intake and the Status of
Metabolic Syndrome among Koreans Korean ] Nutr 2011;44(2):119—
130

13, Dae—Woong Na, Eun Jeong, Eun—Kyung Noh, Ji-Sook Chung,
Cheon—Ho Choi Jong Park Dietary Factros and Metabolic syndrome
in Middle—Aged Men. ] agr Med Commun Health 2010:35(4):383—

Korean J Fam Pract. 2015;5(3, suppl. 2):400-405

Q& RAFEE 2010~2012

KJFP

Korean Journal of Family Practice

394

14. National Cholesterol Education Program (NCEP) Expert Panel on
Detection, Evaluation, and Treatment of High Blood cholesterol
in Adults(Adult Treatment Panellll). Third report of the National
Cholesterol Education Program(NCEP) Expert Panel on
Detection, Evaluation, and Treatment of High Blood Cholesterol
in Adults(Adult Treatment Panellll) final report. Circulation
2002;106:3143—421

15. World Health Organization; International Association for the Study
of Obesity; International Obesity Task Force. The Asia—Pacific
Perspective: readefing obesity and its treatment. Sydney: health
Communications Australia; 2000.

16. Yu Jin Kwon, Keun Mii Lee, Seung Pil Chung, Association of
HbAIc with Metabolic Syndrome in Nondiabetic Adults, Korean ]
Fam Pract, 2012 Jun;2(2):140—147

17. Layman DK, Shiue H, Sather C, Erickson D], Baum J, Increased
dietary protein modifies glucose and insulin homeostasis in ault
women during weight loss. ] Nutr. 2003 Feb:133(2):405-10

18. Layman DK, Evans EM, Erickson D, Seyler J, Weber ], Bagshaw D,
et al. Moderate—protein diet produces sustained weight loss and
long—term changes in body composition and blood lipids in obese
adults, J nutr 2009 Mar;139(3):514-21

19. Gardner CD, Kiazand A, Alhassan S, Kim S, Stafford RS, Balise RR,
et al. Comparison of the Atkins, Zone, Ornish and LEARN diets
for change in weight and related risk factors among overweight
premenopausal women: the A TO Z Weight Loss Study: a
randomized trial. JAMA 2007 Mar;297(9):969—77

20. Clifton PM, Bastiaans K, Keogh JB. High protein diets decrease total
and abdominal fat and improve CVD risk profile in overweight and
obese men and women with elevated triacylglycerol. Nutr Metab
Cardiovasc Dis 2009 Oct:19(8):548—54

21. Noakes M, Keogh JB, Foster PR, Clifton PM. Effect of an energy
restricted, high—protein, low—fat diet relative to a conventional
high—carbohydrate, low—fat diet on weight loss, body composition,
nutritional status, and markers of cardiovascular health in obese
women. Am ] Cli Nutr, 2005 Jun;81(6):1298—306

22, Nordmann AJ, Nordmann A, Briel M, Keller U, Yancy WS
Jr., Brehm BJ, et al. Effects of low—carbohydrate vs low—fat
diets on weight loss and cardiovascular risk facors: a meta—
analysis of randomized controlled trials Arch Intern Med. 2006
Feb13;166(3):285-93

23, Te Morenga LA, Levers MT, Williams SM, Brown RC, Mann J.
Comparison of high protein and high fiber weight—loss diets in
women with risk factors for the metabolic syndrome: a randomized
trial, Nutr 2011 Apr28;;10:40

24. Levine ME, Auarez JA, Brandhorst S, Balasubramanian P, Cheng
CW, Madia F, et al. Low protein intake is associated with a
Major Reduction in IGF—1, Cancer, and Overall Mortality in the
65 and Young but not Older population. Cell Metab, 2014 Mar
4;19(3):407-17.

www.kafm.or.kr - 405



