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ABSTRACT

This review describes the risk factors of the nutrition crisis in coronavirus disease 2019
(COVID-19) infections and suggests precision nutrition against long-term psychological

and physiological stress. The mandatory quarantine and the social distancing are associated
with an interruption of the lifestyle routine, resulting in psychological (i.e., boredom) and
physiological stress. The stress with multiple causes and forms induces over-compensation
of energy-dense food, such as sugary comfort food, and is defined as “food craving” because
carbohydrates positively affect the psychological stability with serotonin secretion. The
consumption of foods that promote an immune response against viral infections (vitamins &
minerals; Cu, folate, Fe, Se, Zn, and Vit A, B, Byy, C, and D), reduce inflammatory cytokines
(w-3 fatty acids, Vit D, fibers, and Mg), contain antioxidants (beta-carotene, Vit E, C, Se,

and phenolics), and sleep-inducing proteins (serotonin, melatonin, and milk products) is
essential. In addition, a reduced Vit D deficiency in winter due to less time spent outdoors
under quarantine has been reported to be associated with viral infections. The case fatality
rate of COVID-19 was significantly dependent on age, sex, race, and underlying health
condition. To prevent malnutrition and cachexia in elderly people, weight loss and muscle
wasting should be monitored and controlled. Inadequate protein intake, sedentary lifestyle,
and inflammation are significant risk factors for sarcopenia. Moreover, relatively high intakes
of fat or carbohydrate compared to low protein intake result in abdominal obesity, which

is defined as “sarcopenic obesity.” Keeping the food-safety guidelines of COVID-19, this
study recommends the consumption of fresh and healthy foods and avoiding sugar, fat, salt,
alcohol, and commercially frozen foods.
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ME
=2 20194, S to 2R E AJZHH severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2; coronavirus disease 2019, COVID-19) Z+F-2 M| A B 71 7] (World Health Orga-
nization, WHO)2| Q15FIz} & 6THA| (HH|2]) A A o] oj| = 7huk= A F7Fskal Sl
WHO AR =0 oJ5FH  ZFd=27} (> 25070=) W ZFA =} (> 8,9007HH) 7} Z7F510] 2021
d 19 10 AA AFGAF 427} oF 2009 0] =T [1]. COVID19 Y] EA: tiE] AMYE
(case fatality rates, CFR)<> 4.9% % Ebola (up to 50%), SARS-CoV (2004; up to 10%), 2H| Q1 &
Z¥ (HIN1; up to 3.3%), MERS-CoV (up to 34%) 5 S&7] 74 AgEct %2 Holth 2], 1
2 ALS] A A2 7], vl e At 5 WAl A8 Bl 2 2 | OFS] A} (Pfizer & BioNTech,
Moderna )7+ 7H&H gt B4l 4 F-o] Al E] L Ql S0l &= E okl =71 of-& A A 7F 2etA
=28 G Ao P4 AR A& AS5H7 |71 vl ol F T [3].

of| 34| ZRE coviD19 M Alehol| A 7HE A 2ok A2 A= AFe] A A2 (quarantine)
ofl &J st «7173 o) f-3let 4 3E tHE (non-favorable daily routine)” @} «JAI XA 4 AE
gl 7o) o] 25k ZA| 7} 2| &5 of F FE T2 T (cachexia)oll ©] 2 HA 7|5 5}
et opet e, G, AEBANE 5 P50 Uelo] B 4 ek (4,5, <Al Foke
(o]

i

o
A/ el of th A Q) Al 2B AE S5517] Afet Aoy A] (T2 5L A1) o
AEAF, A AE, 35 AF R AR S 7 A8 ATl 3, AANERE 5
ol o3t 25 5= 5otk [6,7]. 53] AAdeh A FE Fulist7] of F AU H A& /1 &gl
EE2H A5 AU 1Y FHAAIZ ofdo], YAl afF B =l AlFelA A o
=A7F A Ao 2 A7t [8]. coviD19 AP ES 1F, A, )IF B A B8 x
Soll whet getA) =l 55] o] S7FE S AN E Bl @Ak tiH] AMgEo] S715to] =
7t ="1 4 /AL 7Hs/d ol = [2). LAl 2 TASE THAS S 9 A
ol thet F Y Fa AHHF =2 A A o] S71sh= A5/ B2 o]0t} o]
= HGZAJTHZ B B AIZ 7|52 oz HYY|eS et FedAA= I
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A2 72| ol A2, AER| ALt HY

Z 466,9017 (H+ Uo] 56.54))S thid 2.2 6.5 59 32 $F UK-bank :@E AL (HEHE
Al) Aol ofst, A A A g0l thoto] “At2] A A7) 7= 64%, “F=5 "2 60%77%,
“AS) A A 29172 41%-50%E ZH2E 7] o sHRA T [13]. 5], “AHE] 4 A EJ 7] of oJ gt A 2]
A2k @ Qloj A ol theh AP E & (hazard ratio, HR = 2.06 ) 2 /\9]'7] A A2 (HR =1.68)
4l 7]} A% (HR =1.57) B &0 ™ «ALS] A 2 2|of| u}-2 T -7} (loneliness)” TE5F A o]
et AF I &2 S7HAIR T [13].

A2 A Al = QA ol A Ql EF7|3 e (lifestyle routine)e 717 5HA] 5 Wk
o2 MEA7|H A 25} A2 A G A AEHAS 2t o= A YA H st
Aoz Yepdth £3], o JA Y =7t w2 A1F 3 P te w7l g Ao A
S Z2Y5HA H=dl ol & 24 S (food craving)”2hal A oJstal [14], LG AlE A
F| 8- (carbohydrate craving)= LT Lol 20| 41 o]/ A|| A|ZF o] % ZHA| o= 7 A
H (RN v E =6:1)F dYote Aoz Yot FA A= H=ELS 2H|s
o] FAA S T AU vt slow, diid A ETE S = JTol
0o SR, 23S sljastal AAR BEIHE QA|ste] &6l = 2ol /A
a7 Aokl shlet [7,15]. 22t o2 Aol oot YT A dSE"
AHFFOZ ojoj2]= FFEw T A5HS FAsH et Al = @714 2B A0 o
A= olofl tf-gsh= w A A A-otE R A ARI0] RlojA] Al 8o] ZHE|SHA| T AE

*7} 718t H5hpA- T 28 E Al AE 9] E/detE 58 o|AY et w2 AAE
G2 A Z o] dF 7t F7 5o BRu|wHS 2 ali5HA] "tk coviD-19 717 (2020. 2. 23.-3.
29. Oﬂ 10,7897 OFAS thAF O 2 4| 2p7E LoR gt Al &8 AR o] o} ¢l o] o] 31 u}
A} U7LE 50] JLuf7h 4 0] ovf o] 4k Z7151Q1 AL, o]ojA] Alo| A, 7| B o, L
DA AE, FFE Y ol 5 o ® skl Al A Fe s f Ao s A
St [6]. T=3F, cOVIDA9 7137t 53,533 (12-86A1])S thAF 0.2 Al 58-S 2ALSH o] e gjo}
Aol o 5he thAtAte) 48.6%7F Al F-0] 753 AL 40%7F & 5-2 5] Q3o 4597} ]
ket 1A Al ES 2 M5tk Tt [16].
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Table 1. Nutrients and foods recommended for prevention of the coronavirus disease 2019 (COVID-19) infection

Mechanical function Nutrients Foods
Well-functional immune system Protein Fish and meats, eggs, beans, milk and dairy products
T-cell activation Vitamin A Cow liver, carrot, spinach, tomato, pumpkin
Vitamin D Milk and dairy products, fish liver oil, sardine
Folate Spinach, asparagus, wheatgerm, broccoli
Iron Meats, liver, cereal, green vegetables
Zinc Shellfishes, meats, milk, yogurt
B-cell & antibody activation Vitamin A Cow liver, carrot, spinach, tomato, pumpkin
Vitamin By Meats, cereal, brown rice, salmon, poultry
Vitamin B, Organ meat, oyster, fish, shellfishes, beef, egg
Copper Organ meat, shellfish
Zinc Shellfishes, meats, milk, yogurt
Anti-microbial activity Polyphenols Green tea extract, honey
Vitamin D Milk and dairy products, fish liver oil, sardine
Fermented foods (probiotics)
Anti-oxidation Beta-carotene Carrot, parsley, tomato, broccoli, spinach
Vitamin E Vegetable oils, wheatgerm, peanut, asparagus
Vitamin C Citrus fruits, green vegetables, fruit juice
Selenium Nuts, sardine, codfish, pork, lettuce
Polyphenols Coffee, cocoa, green tea, red wine, etc.
Anti-inflammation -3 fatty acids Cavally, sardine, clupeoid fish, perilla seeds oil
Vitamin D Milk and dairy products, fish liver oil, sardine
Dietary fibers Grains, potatoes, vegetables, fruits, seaweeds
Magnesium Whole grains, green and yellow vegetables, nuts, beans
Alleviation of sleep-disorders Tryptophan Egg, fish, cheese, spinach, bean
GABA Germinated grains, green tea, kimchi, bean paste, banana, nuts
Vitamin By Cereal, brown rice, salmon, poultry
Niacin Mushroom, tuna, liver, chicken, mackerel, bran
Magnesium Whole grain, green vegetables, nuts, beans
Zinc Shellfishes, meats, milk, yogurt

https://e-jnh.org

S FEAZIAY H GRS of| Bofshs FFaol= T A E S/ 3t
, g4t HIEHI D, M2, ot 5, B M &/Jof] 7] of 5= HIEFRI B,
el ©]5}= H|E}QI B, B,, B; 5, HFo|H A& EA| & A A 7]= H| =, H]
E}‘ﬂ D, I 2Hbo] QA 5ol 9T} [11,20]. 1 &) HY 5ol IFH A 0 & 7|ofsh= 7| o2 M

5, F l7lL FFA vetZLE2E, v e E, H]EFT ¢, A
Eﬂg, = %—ﬂr ‘ﬁ%—*é AP EZ7FRIE Aok 21| 713 A HHAY HIEFRI D, Alo]4d /-4, vt
J4Yl& 50] T}[11] (Table 1).

—

¢

I

E£3], At3] A Azlo w2 AUAYE F7=2 QI5to] 71 A ZbeHA|l Urebu e dA-2 BlEH
D Z¥3o|th. HIEHY] D& A1 elo| = sidlof o]sto] mste] X7}t HIERRl D &4 E
o7 Hale|m g Ale|rgto] Z g5ttt ok 500 COVIDA9 $HAF & 1 A HlEM p Z2HZ
(BZ HEFI D <19.9nM/L)Q! -9 FATA Y w7t 1.778] 2 71 =Tt 21]. 2109 5
o} (2010-2019') 2F 109+ (T P Ty, o2t 59 S thAF o & v ERR D 2 H 53t SARS
Cov-2 MY 7H AFEhAl g o115k Ax, vl p AR Zo] Alzsh 2| oj| 4] AHubaye

ofl

i

L ol &
o 44e etk 55 ofAQIS S uleel p AW WYY Fo] L AT SHS B
NOEB HFREES ol AR AR T

e, obd ke 2% HIE}“J 42 40 nM/LE F4 7
AL ol oj o] AL B &E HeM 422 = 10-20 nM/
Loz ARt oltt 22]. 571 W3 ol chek uletl p B TS 2AR 257 9) A4
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et A g At Lrolof #Aglo] eI D E%Zﬂb S92 571d%e] 7+
A2 (0dds ratio, OR = 0.81), @& HlE‘r 427} 25 nM/L ©]519] AL B
(0 =0.3)7F &F HIEFT] 4=%] 25 nM/L ©]/49] -9 (OR = 0.75) .0} T E3HA o] lck
04 o] okt Q15 (604 o|Ah 2] AT E 7] P ATS ofutel At 4
D BEZA|E 35 (100,000 IU/month vs. 12,000 IU/month)$t 2 2}, 7+t
AashA T [24].

N o2

¢

3

9l D= A A 2 2 Bl S S 2 BE] cathelicidin 2 defensins 5 ¢4 Z2HE| EE
Hfo lﬂiia w51, Hol 2 A BAll S o AshH, A EAI R A Aol 79kt &
SAASA 71 AU, AFA AR EFR] ZHIAIZ TAIZ 42 F+ T Hvhs
o3t} [25]. Rhinovirus, RSV (Respiratory syncytial virus) 2 influenza A 7+ % of] th Sl H]
D2} 2 &2 tumor necrosis factor (INF)-a, interferon (IEN)-p, interferon-stimulated
gene 15 (ISG15), CXCLS, interleukin (IL)-6, chemokine ligand 5 (CCL5) 5 & 5/d Alo] E7}Q1 =

Z (cytokine storm) S 2JA|5H= Zlo|H o] = 57| ZHd ¥t ofu 2} HAIGZA] Aol 1
ok o 487 " 3to] 9 g 7HAA 7| L E 7] 0fahe} [25,26]. S8 L GAIE, AT A
o}2] 5 H|elyl D7} F23H A2 M Hshe A E F28HA T sfdlof kS E= AIHS S

4= Q= E5 Aol S2s5ith

ol

Arjae ol HEats (2020. 9. 22.)° &]5HH CERO] 8041 ©]/do] 7Hd =L (up to 21%),

70-79A (up to 6.7%), 60-69A (up to 1.3%) s=0] ™ 1 o] 5= 1.0 °]5ko]th [27]. 2040 oll/dS

Ul AL 1 A H= oF 40% 2 A AA| 14% o oF 38l 7HE 7] Wil covID19 &

A Aghol] h=o] QHAE 4~ glo B 2 1 Qlto] ot A X o A AR]S FEShojof

sttt covID19 AFS-E-2 A Aol = Gl BHH QIFH 2 &= Xfo] 7} Ql=t|, ¥iclo] 7} &=
11 (52.1%), Z21 (21%), OFAIRH2 5%0] 1] BFeto] b2 0.2% = 7H WLt [28].

COVID19 APTEL A, A A=

COVID19%} =313} o] 9 A A ES
7(4 X‘]/\]H g]—7:]z_~] 27_] O_‘_.":_—%,— ZIA ]_ ]

13 5 A% BAEA Tt How e
A S S sk g o] A
(anosmia & hyposmia), 8] 270l (dysgeusia),
#] ﬂ'_/n:%— (hypoxia), A+2] & A2 (social isolation), AFS] A4 3 2F/d (socioeconomic vulner-
ability) 5-°] COVID199] & Z-2 112 015t AFg-§9] 9 QlAtE0]t} [29]. £5] &2 654
ol wQle] AYZ7HeS Am B 7| A dgo] 109 H 22 Z1945te] covip-19 el
Fofet 1 Ab= Fo|stojof ttt. 57 A 3t o] F 23 FE A2 T Y=
& T (cachexia) 0] ™ O] AFE7F A &S EH A S 74 E5] 28 A4S st 49 2
2ol tf-g-5h= Y 7]50] ofghd T [2].

|

£

Sh=ol| A 27EA S (sarcopenia) 'Y E-2 25%°] T 40-60A+= 1010} 8%, 7041 ©]/4-2 10
dnteh 15% o) whe L2 F83o] st 2HAT AT ER o5 = tiAtS
T EE 2.0, AE AT A E 238 Bt A0} [30]. Bt 78.54] LHAE iR
LT AR YEES FAT A3t 4070€E BEE0] 10%= thETol HISHe] 2.39H) £
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Astect i), 2A4Z 710 B d Qergaol ofst 4T 2E HulolA, A5 A A
o £7}2) (INF-0, 1L, IL6) 57}, AsHY thAHE OJA7)%5 ululol w2 24 6 £ 2 2
22 5o ettt ), 53] o34 o) 8 2ol el 43 92, 80540
gALe o § E, B HF Sol 2§ B FAR oloX| 1 289 7]5S a7

Foba 190 £ 497 kol 7] 2o T S Aot 7o) Sl 2ol

f-2lotal, &3] &8 TEl A FHdof] T=8-0| E+= branched chain amino acids (X £fo}A] =4k

_?_/‘\_]yo}-o]_/,\__?_/]\_]’tlel-%) S XME T4 7]-9.0]0}-11}-3]170( A x8 Q7NEES /\‘]EHO]:-
ool =20 2 Zlo]th [33,34]. 70-85A4] AL FAE T o2 R T S 3t 35
gt gt A 19 0.8 g/kg Bt 1.2 g/kg, -2 1.5g/kg & %‘%"ZE‘ TEPol St E 2

227 ol 9l 2] 3ok Sl o kA o) ik 35 ol 2ol 28715 W akE I3t Ty
32 294 571 2%0] thg ot Woj7ls B4l Bolshe uld YYo= Fasit
el 2 B0l R Yo 0R A1 8 AR v el A1) MG

I~

2 28740t u|gho] FAJof LetLbE B0l Qli=t] o] & 27taA
obesiy) 01213 Ee} [36]. THELA e Shab ol £ SIS 214 E, Hel7] 715}, 9
FEepelel Bl JYEAS fdakE 210] CovD19ZY ool E-go] B o]t

=

Th2 CovID19%} =2 4/ S H ol 604l o]t CovID19 EAFoAM & FEAHE A&
7} @ 23 93 7ol 43t} [37]. COVID19E 1AM Sof thgh H]mko] 934 o] e A}
Sk HERZ Aol of 5}, ] RkQl2 mhE Abghol H]Sko] COVID19 FAdH7E 12 1.46HH, AFY
& 17490, S A9 Y2 2,380 =% [38]. A5 —%% ek A2 covID19 ¢
FQ1FQI H| A 9l T 2 2 BH| 9l of okE ek AFel| 2 Ql5)| Q&2 A A, 1Y ofr] 7}
QI Hi3}t 5 M4 AS/dE7F Yehdal, 57] g oo = li, IAEE, A E A
5oz A= 23t 39 ol = e R HY T2 E BETAEZ GRS

-

=

g

A} (effector) 2 2185101 IFN-o B! TNF-o 52 £H|5t] |7 58 °F2tAl7]7] uhZolth

[40,41). AH| 22| Y TA L Thi-HZE 7[RI 2 A/ Ato] E7IRlE FH|5h= M1t

AA o] fde %ﬂ*l 71*1 et 03% i’é}Oﬂ e S/ =M Y 71& A [42]. H]
o

o5t 2578 THIZE S7HAZT [43]. AHFA| 2ol A
o] ¢ *“**Ol 7] <] T*ﬂi &5 THIZ EZ/] 9 @alof sk B-AH 2 9] 1gG
T2 F0 o] A2 AN & FAJ ARt = FEFTE [38,42,44]. S H| T
oFst 2 HggFo] A1l coviD-19 T Al Ek U @3/ &7 A YER]
2ol =2 AFYE-S Ho| il g ate] =34

A A=A AN 27T g =
Aol E7}e] 27} o] Lehn 274 Zo] ZAfah AP

A7} o 27kl Bk 38).
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of] kgt A 5-?l ool et g Qo Al = X FA Y 4 Qo2 Aol 7] of i o -
T2 7to| =kl & 7hdtstof of Stk 2020, WHO -1 4 &5 7] (Food and Agriculture
Organization ofthe United Nations), 75 2| &7 2. 2] ¥ 8] (European Food Information Council),
o] =2 B ¥ 2B (Centers for Disease Control and Prevention) 2 1]= % 4F5tS] (American
Society for Nutrition)ol| 4] Zr3 3 COVID19 7}o] E24Q1S- Alw] HH ofefjef Zho] 3 47 3%

49l JFol 42 2 4 Uk 45).
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