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ABSTRACT

The purpose of this study was to evaluate the adequacy of protein intake, protein
source, and distribution of protein intake in daily meals as well as investigate the
association of protein intake with socioeconomic status in the Korean elderly
population. The study consisted of a total of 3,998 subjects (1,738 men and 2,260
women) aged 65 years and older who participated in the Seventh Korean National
Health and Nutrition Examination Surveys (KNHANES, 2016-2018). Protein intake
data were assessed using the 1-day 24-hour recall method. Factors that could affect
protein intake of the elderly included age, living status, province, education level,
family income, and employment. The percentage of people who consumed less protein
than the estimated average requirement (EAR) for Koreans was 27.2% of men and
44.1% of women. The amount of protein consumed as a vegetable source (men:
35.1%, women: 21.2%) was higher than that for animal protein (men: 64.9%, women:
78.8%), whereas those who lacked protein intake had a lower percentage of animal
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rotein intake than those who were sufficient (p<0.0001). Socioeconomic factors
affecting risk of lack of protein intake among men and women were age, economic
level, and education level. Among women, residential areas, living alone, and
employment were also affected. In summary, the elderly population in Korea show
insufficient protein intake in terms of both quantity and quality, and this was affected

by socioeconomic status.
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Table1. Characteristics of the study population

Male Female il
Variables Total Inadequate  Adequate p-value Total Inadequate  Adequate p—value prvaue
(by sex)
(=1,738)  (1=499)  (1=1,239) (1=2260)  (1=980) _ (n=1,280)
(mean + SD) 724 + 0.1 736 £ 03 720 + 02 <0000l 734 + 0.1 747 + 02 723 + 02  <0.0001 0.3754
Age 65-74 years 1050(63.0)  250(51.7) 800673  <0.0001  1312(53.6)  465(42.3)  847(62.5)  <0.0001  <0.0001
>75 years 688(37.0)  246(48.3)  439(32.7) 948(46.4)  515(57.7)  433(31.5)
Lvie stat Living alone 234123 770053 157011 0.0330 722(28.8)  366(84.1)  356(24.6)  <0.0001  <0.0001
V1]
M8 S iving with others 1504(87.7)  422(84.7)  1,082(88.9) 1538(712)  614(659)  924(75.4)
Resid Rural 460(22.4)  146(242)  314Q21.8) 04161 637(243)  30127.9)  336(21.4)  0.0199 0.1852
1
eordence Urban 1278(77.6)  353(75.8)  925(78.2) 1623(75.7)  679(72.1)  944(78.6)
ooy Unemsloved 1,023(59.3)  319(63.0)  704(579) 00871  1655(75.1)  752(77.8)  903(73.0)  0.0175 <0.0001
FppE Employed 71440.7)  179G37.0)  535(42.1) 605(24.9) 228222 377(27.0)
it <Flementary school T07(38.6)  264(49.5)  443(345) <0.0001  1,638(720)  800(82.1)  838(64.1  <0.0001  <0.0001
ol
Heation >Middle school L031(61.4)  235(50.5)  796(65.5) 62208.0)  180(17.9)  442(35.9)
Househald Low 72040.0)  287(54.4)  433(34.6) <0.0001  1,200(53.1)  625(63.0)  575(453)  <0.0001  <0.0001
e >Middle low 1,018(60.0) ~ 212(45.6)  806(65.4) 1060(46.9)  355(37.)  705(54.7)
Yes 296(17.1)  109(22.9)  187(15.0)  0.0014 48C2.) 2002 28(2.1) 09966 <0.0001
Smoking
No 1,43582.9)  387(77.1)  1048(85.0) 2202097.9)  955(97.9) 1,247(97.9)
Yes L163(742)  304(69.6)  859(75.8)  0.0262 865(60.2)  341(40.7)  524(60.9)  0.6052 <0.0001
Alcohol
No 423058)  14030.4)  283(24.2) 537(39.8)  213(59.3)  324(39.1)
Physical Yes 605(35.9)  138(27.6)  467(39.0)  <0.0001 607(26.7)  221(24.3)  386(28.6)  0.0533 <0.0001
TR No LI21GAL  357(72.4)  T64(61.0) 1,636(73.3)  749(75.7)  887(71.4)

U Values are Mean + SD or n(%)

k=2

By =

= vE 08 el

==
la

®

2k

By (8102-9102) Iz iy IYERR

lo &

o
s}

[

612 ol



220 BIAX|CIAIEMETISIEIX] H31H 25 2020

N

=3t 29 FAH&(p=0.0014)7 251 (p=
0.0262)0] %o AAIEFS Ashe Al
H]&(p<0.0001)°] =3kt

o] FFEEAHFFN iRt ¥IZ(%KRNIDE Table
20 vERfiglct. Td A3 =l oluAl A4
GO alo] B4 AFS SAlsIN e, ME I¥
4 AFH9] Aol ™ oA AR FF=
H7gsto] BASIIc). ot Bt oluA HFFS
24 1,888.4 kcal, 94 1,055.4 kcal@ o™ &
Y Q] B thilz Mgko| BESE AJHEL &
et Aol Hls) FejFos Wt (e p<
0.0001, ©4/g: p<0.0001). B3+, TEld =]
e oA 71oeS Friet A3, 9y B o
WA Q37 BE 2ol SR 2ol wiE
9] 7199eo] foHeR ¥ wRoH(EA: p
<0.0001, ©44: p<0.0001), THA(EA: p<
0.0001, /3: p<0.0001), AFH(d4d: p<0.0001,
ol/d: p<0.0001)9] oA 7]oj&o] FojH o=
woreh SEuE} k9l BHAOR ghpotE 9
Fo| AArE 271 S Y] A7 FET A
e AYD QEd(Kim 2013), @l 437t
FET Al oet BpdlE SR AARE 5t
B0l B& FEAE ZLR HoH o
Wl g Astz dsiA Hehks 27159 A
L 2aS 289 A¥E 85 wole 8110
ot
@, o BF ovA B8 FAF
ol dotor, FF oder *éﬂﬁ ERlE
+ T, Eol, <l, Ho|om, HEHIA, ]
BEER], Yo, HeIC, e I w
o= HFEkAL AUt HY B SIS 2

¢ rlr

1)

N

SRt o] FE3] AdFehe ol viEf RE Y
49] %KRNIZ} Wit A, 7125 5 429

il A3 EETY AYE HEte AT
o] A-AIHRibeiro et al. 2011)2} WA=,
o] A7 #5349 oe 99 A
*ﬂ&%k el A *;H Shal Q=

e

[©)

i

3. ".—_f““"' g3 =0 G2 S # 7ILE T

7\"}‘:11*0}7\]'—4 o, 74d ol H3E 2
AAF Hl&Z Table 3°] Yeigich

e wid AFge vt 23 34T
oy B =4 TA(E 35.1%, 94 21.2%)

of vls] A& WA 64.9%, o1/ 78.8%)
o] AFHlEo] EUH AFolAe 5EH €
o] AL F7F 60-70%F AFAIsk= Hlof H]sh
(Houston et al. 2008) U= =2 AEA4
a9 959 & H37 dehv= olf= o=
=19 AAhfdo] ¥at U= 5 A4 59 A
Ashs 453 7H 2 93(Shin et al. 2016;
Han & Yang 2018) S7241ES &A HAst=
Aol H]ut, AolHe oulst= A7FAlo]gl= 014]
o] 7] WEeg FYHrHHan & Bae 1990).

il H3 o] mE wdE o AR
9] ztolE AP A HF TS AT F &4
o A3 AE4 T 950 e THE &
F|Fo] FE3t FojA v FuF BHE 4
Flo] F=53t o] T HF7F SEtt 2o B
o =4 Tude] AHulgol 8 Ra(ad: p
<0.0001, %4: p<0.0001), A1&4 wHZ9]
A4 p<0.0001, 94: p<0.0001)°]
o =Stk AlEA oA 54 Tl H]s|

T o
T



Table 2. Energy and nutrients intake according to protein adequacy

Male Female
Total Inadequate Adequate p—value Total Inadequate Adequate p—value &;Vil:;
(n=1,738) (n=499) (n=1,239) (n=2,260) (n=980) (n=1,280)

Total energy (kcal) 1,888.4 + 0.1Y 12593 + 194 2,123.8 + 212 <0.0001 14386 + 14.7 1,0554 + 10.1 1,741.4 + 18.6 <0.0001 <0.0001
% FEnergy from CHO 69.1 = 0.3 748 + 0.6 669 = 0.4 <0.0001 73.8 + 0.3 757 + 0.3 69.9 £ 0.4 <0.0001 <0.0001
% Energy from Protein 137 + 0.2 1.0 + 0.1 147 + 0.1 <0.0001 13.1 + 0.1 11.2 + 0.1 14.6 £+ 0.1 <0.0001 <0.0001
% Energy from Fat 146 + 0.2 109 + 0.3 16.0 + 0.2 <0.0001 14.1 + 0.2 108 + 0.2 16.6 + 0.3 <0.0001 0.1979
RNI %
PEN 944 + 1.0 63.0 = 1.0 106.2 = 1.1 <0.0001 89.9 £ 09 66.0 = 0.6 1088 + 1.2 <0.0001 0.0030
Protein 118.1 + 1.7 60.8 + 0.8 139.5 + 1.7 <0.0001 104.8 + 14 638 + 06 1372 + 1.5 <0.0001 <0.0001
VitA 7577 + 2.8 436 + 2.7 877 + 34 <0.0001 742 + 2.3 51.8 + 2.8 91.9 + 3.1 <0.0001 0.9288
VitBy 127.6 + 2.0 836 + 19 144.1 + 2.3 <0.0001 1054 + 1.6 762 £ 1.3 1285 + 1.9 <0.0001 <0.0001
VitB, 876 + 1.6 46,6 + 14 1029 + 1.7 <0.0001 831 + 15 509 + 1.1 1085 + 1.8 <0.0001 0.2542
Niacin 81.2 + 1.3 46,5 + 0.9 94.1 + 14 <0.0001 67.1 + 1.0 442 + 0.7 853 + 1.2 <0.0001 <0.0001
VitC 740 + 2.6 46.8 + 3.3 84.2 + 3.1 <0.0001 66.8 + 2.6 447 + 2.5 843 + 3.5 <0.0001 0.0301
Calcium 70.4 + 1.3 404 + 1.0 81.6 + 1.5 <0.0001 419 + 09 319 + 0.7 60.5 + 1.3 <0.0001 <0.0001
Phosphorus 1479 + 2.0 824 + 1.3 1724 + 19 <0.0001 1113 + 1.5 J1.7 £ 08 1426 + 1.7 <0.0001 <0.0001
Iron 161.6 + 29 972 + 26 185.7 + 3.3 <0.0001 1458 + 25 101.8 + 1.9 1805 + 3.3 <0.0001 <0.0001

U Values are Mean + SD

p-value was calculated after adjusted for age and total energy intake,

except for total energy itself
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Table 3. Quantity and distribution of protein intake among meals and snacks during a day in the Korean elderly population

Male Female
Total Inadequate Adequate p-—value Total Inadequate Adequate o—value g);:]il;
(n=1,738) (n=499) (n=1,239) (n=2,260) (n=980) (n=1,280)

Total protein 649 + 09V 334 + 04 767 £ 09 <0.0001 412 £ 0.6 287 + 03 61.7 + 0.7 <0.0001 <0.0001
Protein from animal 256 + 0.6 81 + 04 322 £ 08 <0.0001 168 + 04 6.5 + 0.2 249 + 06 <0.0001 <0.0001
Protein from plant 393 £ 0.5 253 + 04 445 + 0.5 <0.0001 304 + 04 205 102 36.8 + 0.5 <0.0001 <0.0001
% animal 351 + 05 230 + 10 9.6 + 06 <0.0001 30,7 + 05 212 + 06 383 + 0.6 <0.0001 <0.0001
% plant 64.9 + 0.5 710 £ 1.0 604 + 0.6 <0.0001 69.3 £ 0.5 8.8 £ 0.6 61.7 + 0.6 <0.0001 <0.0001
Morning (g) 16,7 + 0.3 98 £ 03 193 + 04 <0.0001 125 £ 0.2 84 102 157 + 03 <0.0001 <0.0001
Lunch (g) 208 + 0.6 102 + 03 248 £ 0.7 <0.0001 146 + 03 85+ 0.2 195 + 04 <0.0001 0.0003
Dinner (g) 209 + 04 105 + 0.3 2477 + 05 <0.0001 140 + 0.3 84 + 0.2 184 + 04 <0.0001 <0.0001
Snack (g) 6.5 + 0.2 29 £ 0.2 19 + 0.3 0.0038 6.0 £ 02 34 £ 02 81 £ 04 0.0014 <0.0001
Morning (%) 26,7 + 04 294 + 08 251 £ 04 0.1826 217 £ 03 29.6 £ 0.5 262 + 04 0.1304 0.1682
Lunch (%) 315+ 05 30.1 £ 09 320 + 0.6 0.1811 305 +£05 293 + 0.7 315 + 05 0.0218 0.6783
Dinner (%) 320 + 04 31.8 £ 0.8 35.1 £ 05 0.8151 294 + 04 293 £ 0.5 295 + 05 0.9121 <0.0001
Snack (%) 98 + 0.3 87 + 05 102 + 04 0.4741 124 + 04 1.8 + 0.6 129 + 0.5 0.1768 <(0.0001

Y Values are Mean + SD

p—value was calculated after adjusted for age and toral energy intake
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Table 4. Association between inadequate protein intake and socioeconomic status by gender uging logistic regression analysis

Variables

Model 1 Model 1 ,
5 %o %CI)
[OR( 95%CI] Model 2 [OR(95%CD)] [OR( 95%CD)] Model 2 [OR(95%CT)]
65-14 years 1{ref) 1{ref) 1(ref) 1(ref)
Age
>75 years 1.851(1.436-2.385) 1.545(1,182-2.019) 2.282(1,847-2.819) 1,760(1.407-2.202)
Living with others 1{ref) 1ref) 1(ref) 1(ref)
Living status ,
Living alone 1.368(0.979-1.911) 0.996(0.698-1.422) 1.549(1,247-1,925) 1.155(0.918-1.453)
Urban 1{ref) 1ref) 1zef) 1(zef)
residence ,
Rural 1.13040.814-1.569) 0.931(0.670-1.29) 1.372(1.071-1.759) 1.048(0.806-1.363)
Employed 1(zef) 1{ref) 1{ref) 1¢zef)
Employment o
Unemployed 1.259(0.987-1.607) 1.025(0.789-1.332) 1.299(1.035-1.631) 1.281(0.996- 1.646)
=Middle school 1{ref) 1{ref) 1(ref) 1{ref)
Education
<Elementary school 2.007(1.574-2.558) 1.710(1,316-2.222) 2.440(1.935-3,078) 1.885(1.476-2.407)
Hisieahold >Middle low 1{ref) 1(ref) 1{ref) 1{ref)
income Low

2.324(1,811-2.983)

1.857(1,412-2,443)

2,042(1,648-2.532)

1,499(1,182-1,903)

Model 1: adjusted for age and total energy intake
Model 2: adjusted for the variables in mode! 1, and variables listed ‘n columns, except for variables themselves
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