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ABSTRACT

Objectives: This study evaluated usual dietary intakes of total fat and fatty acids among
the Korean population based on the revised Dietary Reference Intakes for Koreans 2020
(2020 KDRIs).

Methods: This study utilized data from the eighth Korea National Health and Nutrition
Examination Survey (KNHANES 2019-2021). We included 18,895 individuals aged 1 year
and above whose 1-day 24-hour dietary recall data were available. To calculate the external
variability using the National Cancer Institute 1-day method, data from the U.S. NHANES
2017-March 2020 Pre-pandemic dataset were employed. The total fat and fatty acid intake
were evaluated based on the Acceptable Macronutrient Distribution Ranges (AMDRs) and
Adequate intake (Al) of 2020 KDRIs for each sex and age groups.

Results: Approximately 86% of the Korean population obtained an adequate amount of
energy from total fat consumption (within the AMDRSs), indicating an appropriate level of
intake. However, the percentage of individuals consuming saturated fatty acids below the
AMDR was low, with only 12% among those under 19 years of age and 52% aged 19 years
and older. On a positive note, approximately 70% of the population showed adequate
consumption of essential fatty acids, exceeding the Al. Nevertheless, monitoring the intake
ratio of omega 3 (n-3) to omega 6 (n-6) fatty acids is essential to ensure an optimum balance.
Conclusions: This study explored the possibility of estimating the distribution of nutrient
intake in a population by applying the external variability ratio. Therefore, if future
KNHANES conduct multiple 24-hour recalls every few years-similar to the U.S. NHANES-
even for a subset of participants, this may aid in the accurate assessment of the nutritional
status of the population.

KEYWORDS dietary fatty acid, KNHANES, usual intake distribution, within-individual
variation
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Ethics statement

The data for the 8th Korea National Health and Nutrition Examination Survey (KNHANES VIII) was collected with the
approval of the Institutional Review Board of the Korea Disease Control and Prevention Agency (Approval No: 2018-01-03-
5C-A), while the NHANES dataset was approved by the Ethics Review Board of the National Center for Health Statistics
(ERB) (Protocol No: #2018-01).
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Usual fat intake of Koreans

A A ol A el ti e siglor, ofof whet & 18,8957 0] At el 23+ Slvk. NCI 1-d % 9] 91

o) H]&-9] AES elA= v)=r NHANES 2017-March 2020 Pre-Pandemic AH25 8861314, sid Al2 %

AR ke AR gl L o1 A SR e sl w1 NHANESSIAE 5 12,3929 o
A7k 1813 24203 SRR Fasiglon, o] F 10,62789) R 2813 2447 S ALRE EAskITH
(85.5%).
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Usual fat intake of Koreans

3.58 71 FHAaskelon | olef st Ak LAk, WA B AL, T s WAk lEdlitel A AR
©F yepgtt, gdab-glmaiity) ZEAHEL] A9l 595l 95 5e] Afo|7 o] & FH o= FaEkgl o
(ZF 7.89), 10.280), WHl 2 Z A2 el x] AdFn&7 ZepAAke] o] AFn]E2] H-9-ole 2.3-2.949 71 7t
2318tk EPAS DHAS] 19 A3 arellA] 52 9157b4] Aol 0of] 248kl oL, 9592-9]5== EPA 440.8
mg, DHA 954.3 mgell @3l 7118 AF =] zto|7t v|w s SgsiA Zefubs iz shdgnt, spAwk 4% 47
AH ek BxoAE= EPAS] 5822 5= 39.1 mg, DHAS] 59E-95= 83.7 mg7HA Z7algl o, w2 959
= EPACIA 193.6 mg, DHAIA 414.1 mg7tA] 748k

.|_4

Sl G AF7IE=NA *Hiﬂl A 2=t duk-2sdit, EPA+DHAS] A, 15
H= sl AHEE 7 AT HlES A A st
AF8hE 191 15-184] 914dellM 35%= 71 5t
xom, 754 o] o/dell A 62%% 7HE okeh Wb, A A A E B olM = 16-184 HA A 31%% 71
wekom, 1-2*1]9 75A] o’ 914 2] A o] FTRAFT o= ARtk ZloR vEldt dulelisdilike] 7ol
T 1Y AHZ EaelM= HA 31% (3-54D ellA HaL 67% (75A) o1 o/d) 7F S48 FF oS AFsial o, 4

4=

Table 2. Percentage of Korean population with fatty acid infake above the Adequate Intake (Al), by age and sex: Korea National Health
and Nutrition Examination Survey, 2019-2021

Linoleic acid (mg) alpha-Linolenic acid (mg) EPA + DHA (mg)
Age in years N > Al % > Al % > Al %
Al Al Al
1-d 24HRY  NCI 1-d? 1-d 24HRV  NCI 1-d? 1-d 24HR"  NCI 1-c?
Males and females:
1-2 290 4,500 44% 100% 600 37% 100% - - -
3-5 568 7,000 36% 97% 900 31% 91% - - -
Males:
6-8 328 9,000 41% 91% 1,100 37% 90% 200 25% 86%
9-11 351 9,500 48% 90% 1,300 36% 69% 220 27% 76%
12-14 310 12,000 45% 60% 1,500 37% 54% 230 31% 75%
15-18 307 14,000 37% 31% 1,700 35% 37% 230 23% 65%
19-29 894 13,000 43% 4% 1,600 36% 43% 210 29% 78%
30-49 2,026 11,500 47% 50% 1,400 44% 70% 400 26% 30%
50-64 1,845 9,000 50% 72% 1,400 4N% 65% 500 25% 21%
65-74 1,128 7,000 47% 86% 1,200 40% 77% 310 30% 64%
75 and over 826 5,000 55% 98% 900 46% 93% 280 30% 70%
Females:
6-8 343 7,000 52% 97% 800 47% 96% 200 27% 80%
9-11 297 9,000 40% 70% 1,100 37% 71% 150 34% 97%
12-14 249 9,000 45% 69% 1,200 35% 55% 210 24% 71%
15-18 303 10,000 35% 43% 1,100 35% 61% 100 45% 98%
19-29 983 10,000 39% 42% 1,200 37% 57% 150 31% 90%
30-49 2,664 8,500 43% 53% 1,200 37% 55% 260 27% 52%
50-64 2,545 7,000 48% 67% 1,200 40% 56% 240 33% 65%
65-74 1,612 4,500 55% 93% 1,000 MN% 71% 150 39% 89%
75 and over 1,126 3,000 62% 100% 400 67% 100% 140 30% 84%
Males and females:
1 and over 18,895 - 47% 69% - 41% 68% - 29% 63%

1) Given day estimates are from Day 1 dietary recall
2) usual intake distributions are estimated using the National Cancer Institute 1-d (NCI 1-d) Method.
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AMDR: 15~30%)

Recommended value: 300mg
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19% 8% 142048 5
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1 1
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Cholesterol intake (mg)
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: SIZER || (eIt 1-d24HR  NCI1-d
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Fig. 1. Estimated usual intake distribution of selected nutrients for Korean population: Korea National Health and Nutrition Examination
Survey, 2019-2021.
AMDR, Acceptable Macronutrient Distribution Range

A} A F e BxoM= HA 37% (15- 18/‘%] D)ol AL 100% (1-24], 754 o) o34 7F TR oS A
#3193t EPASH DHAS 3kt AZ2k0] 49 12 AH e BXoMs Ui oA 20-30%7F FEAH G o4&
Ak Al® YebtAI, 349 A AFF oM e i A 2 A" IFAN 50%E 3k e
HATH(30-644] E24 A9 . AHE o7 1Y AFH F XM= STELFH oS AF sk A HHEo] g=wlit 47%,
uk-gEdiit 41%, EPA+DHA 29%% 04, 8% 44 AFHAE Lxollx= sl vl&o] 2+ 69%, 68%, 63%% Y
H=A 7V o] vebst

:erﬂ

3. 4R M7 H &1te) Hiw
Figure 1°1i= 2020 $=9] 94 HF7I5E0lA oflvx] 27gn&o] AlAJe Jdas] 14 AT w449 o
FAFE XS SRR FHE A AARE - ol |qA] AgnE ek 9l 223} QI WSS AR skl #
= S AAMEEC R T A (34 o), FEIAHIE (194 o)), ESHAEAL (194 o), E3HAAE(3-1841) ol
et & Aol B9 A e oflvA] Agn]E2 341 o)l 15-30%°1H, 19 AFZF E3xolA v 27gn&
op
A

o,

{0

J
W9) olUZ AT ATHEL 7% FHT DA HHFLENE 86% °F 20%
Al2sEl 2] A9 AR 300 mgreh A HHeE QPHl e 19 4 Lo
BN E T2%E F 6%p SV Biss Huth Nt 2 ﬁl_ﬁ}x]”o“l}* 3-18A419] -9 F44 LA
32%p, 194] o132) 9 6%p ZHadte] abAuLe] 41H7E 4 559 QlFulge] 298 DY HAY REAN
Sk 28 Sl 4 slglort, EAAAE 4 H1EE HASKE A7 o] 104 WKl 125, 104 o1

= =
52%°N 131 A2 FAR o= A4 2 4= 3l

Discussion

& AellM= 2020 Q) FGE AFTVIEAIN FRAF ] AEA AR AGARD 2lEat, duk-2lE/at,
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Usual fat intake of Koreans

EPA+DHARZ} 7]&e] o] A7gn]go] A= o] A F A, A PARS:
H&-S A7) flal] &2el Al ZiEE NCI 1-d S 83818l o) & A
87] At=.¢} v 58] NHANES A58 &-8-515.01 sl ZAtlA] AAE ofe] AdakE2] I A5
& B9} n)wao] AAsI Tk

2 ArellA] yebd vt HR1e] T A AdH RS 48.3 golH, el 1
B E3AAL0] 11.9 g0 & vehg=t], ol $-2juket Ao A A3 ek S:o0)
] A)&AQ1 AFHE] A5 oulsttt. s ArellM = F Ae] AFH 2 w7

33.7 g, #1571 (2010-2012) 14 39.6 g, #1671 (2013-2015) A 42.2 g0 & LFERg=t], ¥ A7} A ¢lo] opd 4]
ATE S 3k vk AE Aetsty et -eluet =rvle] A AF o] % Folell lths 218 H21517] o
o]t} o] A AL M E v IR 2 A A AL A 67] 9 vl wabd EIAARS: 3.8%, TS E A
2R 2.6 g, e AR 1.2 go] S7FeE 21 0= EeAiAke] S7t o] vlaA] 52 210 gt
4004750 =7k AHH ARE Mo R T A W A v s A AR ol U A] A EIEE vl
A8 A [13] 0] w2 F 2] oA AFHB]ES 11.1%004 46.2%7H4], TIPS 2.9%14 20.9%7H4]
83 FEIPAEE 2.8%014 11.3%7H419] M91E 7= A o2 vebsth & AFelx] vehd T A9 o
A& 23.0%, EIA WA 7.5%, TFeZ LA WARS 5.7% 2 YERtstl, 400170502) 3043 ] wglS
WZEtdA 9 Frell o]o] SMAIR v 2] sl 9l O Ear sl Al AR 0SS BT Ekuake] A
Fi AR 5] I FAASH An|EEE SRR T T A A F el o]EFQ1 SHo] A, ofalop
=7Fe2] F A AF7E AT RSl BlE] W) witell e Ake] 37 B o ® et Z10® Helth
[14]. thet, B3Pt Z9-olli= 5 A AF el @ o)l o= 17Pd Ze|oka] 1 3l et &85 4
B4 FRY 5 So] EXZ o7 2] ujE o7 AT} oS 5o, T =7} 99UFAF(China Health and Nutrition
Survey) & A8 =tol| R S0 T B s WA A F E i BelA A 20 g& Aslekar Q= [15],
oli= p-Elvtket tin] 2uf 7FER] Ao Arsha] SAA AEA 2ElRe] E8o] B Blo] YRloR A HHt,
=ik AU o] B7Fss A n-6 AlLe] the XA Ao Z | i d A ow SR e A
AbEln 72 E ] AFEe] Sl wket 1 AR E A Foll ®A S7skaL 9 AAte|th[16]. vl NHANES A}
FRYE v5AE9 glEwit AFHE ol E vl BT Ao whEw vl o] glEelit AR 1999-2000 9
14.9 golglom o]F HR A AsS woln 2013-20140f] 17.2 goll ]2 cH17]. 2 aAtola $gutel =le]
=it AHE 9.9 g 7FEO R )=l ulE| OF 57% o w2 VERHARE, S-Euietel| A = vhekst o] kAl
o] Aol ST e S-S 1HEIRlE W 3 H 0] AeE AR 53 4 vt ik A Ake.
2 BEF97) skAuk 3 A8 49 OXLAMs (oxidized linoleic acid metabolites) S @Aste] njEE=glo} 7)%
ol g skl ol &, A8 A, d=stoln Ag 5 ohekst TS Y aclo® 2hgst 4 glrh[18]. ufet
A n-3 AL A4t n-6 AlDe] AANES Ad3] FAsloF & F oA &A% A7|Eo] e3 JYANH[19],
ZFAR1 A2 Aol A= n-3 Al AFF Y] n-6 A9 AdFHFe] 208 2k A 0E YERar Q1o #2] n-6
Al At AFHE Y a7t Sl A oE Bl & AgolA glEwil, duk-glEdlit 9 EPA+DHAS] AF5o=
NeFA o2 4HE38t n-3 tiv] n-62] H]E2 108 28] S 0= Holuy 35 1710 dellA A&52Q1 RUEH
o] A Qs o7 Aoker)

2016-2017d 1A% Sz L A5 E EEsto] s2vet 1] T A 9 XA HHE BT Aol iE
18%2] “gRlo] Age] A7gu]&-& Zaste] AdFgh 2o ® Rard vl glom [20], & AFeME 1Y HHZ AmelA=
19%9] Z3M|&S Kol FARE =02 et SIARE &2 ool 958 A AFH Bl e olux] HAn]&
= 298k Q1T v &S 8%E HAsIRlaL, olUA] AguE vuks AT 78]SR 23%CI4 6%= FHAskqltt. whet
A A AR oA BlE R AFeH= o1 Hl&-S oF 86% = UER} A A3k =0 7 guket 5= QIiT) ik FRA
HAZ vluet AeM s 1Y AT T F31 AT ol AdF sk I98]E0] 50%7F HA QA Bl=dlat, &
), 49 A AFH BEE BF 70% 7FES R AT 2 ol o
2 AT B Fgol o] BiES gl on g ey wo] W A1zt Wol o] H o el BT}t TU4S Tl 5
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SHe Aot e E g 54 7R o) Ad/mut vlE0] HAFA Y g s ko & Adojux]= ko), gl
A, dubglEdlal, EPA+DHAS] 2ol hallAs 71 Wol7t AR b= A9 dld vl &o] ¥4 44 = 9%
S Zol3A
2= 1% NHANES?] Fd3t gokio] ol &S &88t1 7 AEL 73t A1 A S Adlste] 240
ZE31AA R, e} Flel Al g5 Hol nES 83HR] Eal L, 9o o] nES 243 S Ao s
A Qe 4= Qi I E Eetal 1Y 2447F sl S E8-3E U0 Aol A 07 A A E = QY] Holy
L PR =
EXe] ol 3= = = FAES didsly] ddl, F-EHE Hol Bl g5l A AHH BEES A F
] =0] &

X

98 AT, 2020 AT Jo WAVIEAN ATA AYE APAEE FPYehE BoASARE Bl 1 2217} ek
]_

20199 NCI 1-d ¥¥-& 270sk A7-ellxE 2011-2014 NHANES (132} 24HR: 49389, 23]x} 24HR: 4,293
W)E B3to], HERL A, pkulg, A HER E€] 9 HHFE 71 NCIH 3 NCI L1-d 0% F9% 5
o2 mlwste] NCI 1-d 9] 8§ 7Fs2 Aok uh QleH11] .EEi % 2 AT A 3] A Celel s
5 gl (211, A ATeIAE B ofdlolR el o HHF RES 2sH: AN B oIt elAlel oflol 5]
ol W S SJE19] Bz AESAAeh. A ATl S 19 HASE B e} ol A Gl
DY HARS 2T Ao} ol A=Y Alrke ARS ORI w9, o)9) go] FF Pelutel Fnle] GF QA 9
oY HHY BES FHSIA T W) B ATE 1 TANER B89 5 IS R0 Aae,

Conclusion

SEuel =) F A o] AR AF RS o= oF 86%°] Ball A E o 2 whE Ak A ARS: A
HE&2 38R QIHIE2 194 vRtellA] 12%, 194 oPdoll = 52% 2. L}E}Ur *ﬁrﬂ‘ﬂ“wj%"ﬂ‘) of
FAvlES £Y Ut s A0 et AFAPARS: FEAAFHF o)

A|RE, n-3 AlE oiv] n-6 AlE AR AFH BlES AEAQ IS 7%11 EHE&% g a7ttt
o] Bl &S 1Y 24413 317 Ahmell Ag-sto] ko] i AHF B2 E FYshs ikle] HE
Hor R e vl S FEALIA T 5 NHANESS} vhxt714] ]

AFE vl Asstohd | wok g 8st wvlo] o] Hrpt bl Zo L%%‘ﬂr.
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