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Abstract

Objectives: In April 2020, a state of emergency was declared regarding COVID-19, and refraining from go-
ing out was requested. Although there is concern about weight gain after the spread of the infection, there
are few reports of studies in Japan. The present study examined the association between refraining from
going out and weight gain after the spread of COVID-19 infection.

Methods: Cross-sectional and longitudinal analyses were conducted. Cross-sectional: Data from an inter-
net survey conducted in August 2020 among the general population in Japan were used. Of the 25482 valid
responses, 18116 persons aged 20-64 were included in the analysis. Information on refraining from going
out was ascertained by a self-administered questionnaire. The outcome variable, subjective weight gain,
was categorized as “increased” or “same as before/reduced” based on the question of subjective weight
change in the last month compared to before January 2020. Longitudinal: In addition to cross-sectional data,
data from the February 2019, February 2020, and February 2021 surveys were collated; 4399 individuals
participated in all four time points, of which 4337 were included in the analysis after excluding outliers. Two
outcome variables were used: 1) weight change of “>0 kg” from February 2020 to February 2021, and 2)
weight change of “>0 kg” from February 2020 to February 2021 and subjective weight change of “increased”.
Logistic regression analysis was used for analysis, adjusting for sex, age, occupation, hospitalization, break-
fast deprivation, and snacking (in the longitudinal, the rate of weight change in the year before baseline was
also adjusted). In addition, the indirect effect of snacking was examined using the Sobel test.

Results: Cross-sectional: 5168 (28.5%) of 18116 subjects reported weight gain. Multivariate-adjusted odds
ratios (95% confidence intervals) for weight gain in comparison with “never refrained” were 1.46 (1.16-1.83)
for “almost never refrained,” 1.87 (1.54-2.27) for “sometimes refrained,” and 2.07 (1.71-2.51) for “always
refrained” (p-trend <0.001). Snacking had a significant indirect effect on the association between refraining
from going out and weight gain (p<0.001). Longitudinal 1) No significant association was found (p-trend
=0.401). Longitudinal 2) Similar to the cross-sectional, we found a significant association (p-trend =0.003)
and a significant indirect effect of snacking (p<0.001).

Conclusions: Our results implied that refraining from going out after the spread of COVID-19 infection
contributed to weight gain, and snacking mediated this association.

keywords: COVID-19, refraining from going out, weight gain, snacking, adults
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# v Xtk=1.21

i)

a: $=0.247 (SE=0.028) (p<0.001)

# v Xt=1.28

Sa®

c: B=0.145 (SE=0.023) (p<0.001)

b: B=1.566 (SE=0.042) (p<0.001)

# v =479

FEIRM

# v Xtk=1.16

FEEHRDOpfE (Sobel test) <0.001

4 SHEBREHESEM (EBNFERMS ) EOREICET 2ERBOENTR (BEERHFR)

CD &, TEEAEEZ Lo, THAfEzz] Tv
Db HERTZ] OVWTNHHEEIE D - 72 (EHEPEOpE
<0.001). M, s, W ABREOA ML B &
L7272 THORIRIEFEKTH o 72 (HIAPEOpfE <
0.001). & 512, WIAXKAHEEOLALE AT E 2N
RIZET IV I THRBIIFAET, (o X Lo
7o m LML L AREB IO 4 RIEEOR (95% CD
W TEEALEZ ho7z] TL4A6 (1.16-1.83), [Hi%
Pez 721 TL.87 (1.54-2.27), WO b ¥z /2| T2.07

(1.71-251) EHEIZE - 72 (HEIYEDpfE <0.001).

ek, MEZFHBEHEHAE L GEMLZET V4 TIE, 3
EAEPER I hr o 7z] T1.36 (1.07-1.72), T4 P2 72
TL61 (1.32-1.96), [Wwwo bz /2] TL76 (1.44-2.14)
EABICEP 72000 (EPEOPfE<0.001), EF
)V 3 L IARORDEIL IS LTz,

(2)BEA S Hr

B4, A EMREARERN (EBYARERN Lo
BL#ICBWCHEZ PR T L AGE L7236 o M#Es R
WZDoWT, BAGHOMKEEZR LA HEE AHHE
MEREMIMOMBEIZ BN THEZ BN EL RO

(Sobel testiZ & % MERH Opfii<0.001).

F 72 [Medflex] % F W7z FEBRAN IS RFHHRNT
OKE, HRREEZFE (NDE) OFEHNOL LR
FAZOR (95% CI) $1.35 (1.21-1.51) THEICE - 72
A (p<0.001), E#ZBE#FE (NIE) ofREHRNOS
ZE R HHEOR (95% CI) $1.16 (1.12-1.19) THEIZFEH -
72 (p<0.001).

BRI D IZHEEHOZA L% T FIVICAN S
Tid, ORAH1.21%*51.15 (1.10-1.20) &, R & R
DWHG RSN
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2) HEWIHEZE
(DAHB E & AR A B

AL B & ARERI (REREOMMD ) L oM
IZ2WT, OREDB% CIEE 4R L. EFV1I~4%
WLCTHEZBBEIR SN o7 (BTN 3 O
DpfiEi =0.401).

B, LidofEREiE, s (%4 805 BMI BT
0.25%. 7#12.0%) 1M L% (62%) ZBRAILZHo
3 (4,399% TOMNT) TOAREMIIZED S Lo
72 (BT 3 ofEtEopfiti=0.420) .

(25 B &R ERm (BET Y Mh L)

5102, HAHEMREARENN TREEENS D,
o, KEEEOHMND Y | OMET 7 ML) OB
WARIRL72.4,33780 9 6174 (14.2%) HMEERMD
DOEET T M ALICHEY L EFVIEETFIL2O
WTRIZBWT Y, [T R hholz] B3 L
L 72 AR BB N0 % 28 53 H20R (95% CI) 1%, 1T & A
EPER hol]), THAEZ] Twob#EEZZ] T
AR -7z (EEOpE<0.001). M, 4F#E, 2019
2 H~20204F 2 HofkEZAL, W3, ABRBEOAHELC
A CTHEREEEOZELZHBEEHE LZEF V3T
Z, [Fo72¥xedol] RIEHEE LRERND
%75 HIEOR (95% CI) 13 TIFEA LA Lh o7
T1.78 (0.98-3.25), [~ ¥z 721 <1.81 (1.08-3.06), [
DL FEZ 2] T210 (1.26-351) E HEICHEA -7z (1
MY Opfii<0.003). HHEME LTWwad AL, T80
WARERMO AR D Y, RERIN LT WEHR D 5
e bhol B, MAEZHFEEHE L LGENLZ
EFNATIE, WEEALEZ LD o72] TL67 (0.91-
3.05), K4 3% 2 72| ©1.61 (0.95-2.73), [V:D H 2 72 ]
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S, R, BB, BPATSRIL, RBGEDL WSRO, HIREY, mO0EL, HRER

x4 SHHARECGEEM GEREOENSY) EOREE : RFHART -2 (n=4337%)

ANEAZDOINE - iR PER 7oA
Ak fRf 4 wo

Fo7:<

Pex kot PR Ador ez perz.  AEOpf
N 234 321 1361 2421
[REBND Y | OANE (%) 79 (33.8%) 123 (38.3%) 496 (36.4%) 923 (38.1%)
EFNV 1 F v Xt (95%EHEX ) ° 1.00 (reference) 1.21 (0.85-1.73) 1.10 (0.81-1.48) 1.16 (0.87-1.56) 0.410
EFN 24 v X (95%EFXR) ° 1.00 (reference) 1.19 (0.83-1.71) 1.09 (0.81-1.47) 1.16 (0.87-1.55) 0.393
EFIV 34 v Ak (5% EREX ) © 1.00 (reference) 1.18 (0.83-1.70) 1.08 (0.80-1.46) 1.15 (0.86-1.55) 0.401
EFN A4 F v X (95%EFHIX M) ¢ 1.00 (reference) 1.17 (0.81-1.67) 1.05 (0.78-1.42) 1.11 (0.83-1.49) 0.554

a M, AERE GEBIZER), 20194F 2 H ~20204F 2 H O EZAL % %

b. EFNV1LIMA, WE (BHAZEOKE (HEEEHRC), HEER BAREEOFRRV, FEHELRCEHAORE AR,
EALE 2 CIEHORE GERERRDAL), 578 EIREFHEF OIREE, 294 - BEE, 7N A o= b, A TogEH9 (K,
A RANEZET), VA7 CEEE - UGB, HEEE 38, M), ARBOAM (& 7% 721320204F 4 H ~HBAEIC,
ABETHZEDRHY T L2 LT, Fv, W) Zi

c. BTV 2Tz, WIAEREHEOLE FE

d. BFNV3IZ, BEORERPHEEDZEZ R

x5 SHEBEREAEEM (EHOEEEMS ), »2, FEHEDEMSH V) ]) & ORBE : HKHART — 42 (n=4337%)
AEARZON - R L RS
FEAl % Vo

Fo72<

PR hdor R Ahol ez pers. RO
A& 234 321 1361 2421
MAERMD Y | OANEL (%) 17 (7.3%) 40 (12.5%) 182 (13.4%) 378 (15.6%)
TFNV 1Ay XM (95%ZHEXH) ° 1.00 (reference)  1.82 (1.00-3.30)  1.89 (1.13-3.17)  2.16 (1.30-3.59) 0.003
BTNV 24y X (5% EIEXE) ° 1.00 (reference)  1.82 (1.00-3.31)  1.85 (1.10-3.11)  2.14 (1.28-3.57) 0.003
EFNV 34y A (5% EHEXH) © 1.00 (reference)  1.78 (0.98-3.25)  1.81 (1.08-3.06)  2.10 (1.26-3.51) 0.003
EFIV 4 v XM (5% EHEXH) ¢ 1.00 (reference)  1.67 (0.91-3.05)  1.61 (0.95-2.73)  1.86 (1.11-3.11) 0.018

a M, AR GEBEZ R, 20194F 2 3 ~20204F 2 7 DR F 2L % ditk

b EFV LA, W (SHEAZLCORE (AEFEEER), AEEE AREEOFEY, ExRZ2 CIESOKRE (EBHER),
EAEZ CERORE GEHIRDAL, @5 IREFET oG B, 20 E - IEEC, 7 Vo584 b oos— b HETOEAS (MR,
P RANEZEE], V847 UEFEE - RIULERG), Sdm Bk 80, ABEOAS ('& 2 721320204F 4 A ~BIEIZ,
ABET B ENDHY LML T, dv, wnz) il

. BTNV 2ITMA, WERKEMIZOZALZ ik

d. BTN 3SR, WO DAL % itk

*6 sSHBAREHEEM (EBRNEEEMSY]) EOBDE : REIHRT -4 (n=433748)

AEARZOM - WRE 2 R
F o724 AL IH: % VW
X otz B2 Bhoi: Pz 7 Pz 72

NI 234 321 1361 2421

[MAFEHMBH Y | DN (%) 32 (13.7%) 66 (20.6%) 328 (24.1%) 710 (29.3%)

ETFTN 1A v A (5% EFX M) ° 1.00 (reference) 1.63 (1.03-2.60) 1.95 (1.32-2.90 2.45 (1.66-3.60) <0.001

EFNV 24 v X (5% 1EHEIX ) ° 1.00 (reference)  1.63 (1.03-2.60)  1.91 (1.28-2.84 2.40 (1.63-3.54) <0.001

EFIN 34 v X (5% E X M) © 1.00 (reference) 1.61 (1.01-2.57) 1.89 (1.27-2.81 2.38 (1.61-3.51) <0.001

EFN4F v X (5% EHXE) ¢ 1.00 (reference) 1.49 (0.93-2.41) 1.66 (1.11-2.50 2.09 (1.40-3.10) <0.001

a M, AElE GEBIZ ), 20194F 2 H ~20204F 2 H DR EZLR %2 %

b. EFNV 1INz, WE (SHBREORE (HEFIRL), BEEE, HREEOTFMRY, EHEZECIEROKE GEFARK),
EAE 2 CIEHORE GERRBRUA), 578 EIREFEFTOIREE, 2948 - BEC, 78 A b o= b, A TogEHS (HRK),
b BANEZEE), V& 47 CEEE - BULBRE), B3 £ W), ARBoFM ("Q76.4 7% 721320204 4 A~
I ABTAZEDH Y T LT, 13, wWhg) &k

C. BTN 2IMA, WHAEXKEHEDOE % ik

d.EBFNV3ITMA, BEORRPLEEDE(LE R

o p fE

)
)
)
)

TL86 (1.11-3.11) EAHEICE Do 7-db oo (Higko
pfti<0.018), EFIV 3 & IL~XTORDMEIZIHGY L 7-.
B, EiofEREE, S (%4 B BMI BT
0.25%, #12.0%) Z#FY 7% (62%) ZBAILL7eho
728t (4,399 COfENT) TOREMWITED L% h o
72 (BTN 3 oM nEDpE=0.002, 7V 4 OEATE
Opfiti=0.012).
BBIEDH D : Ay b I EERATNG

REWMO A v b+ 7EOHRER, [3% D E] 2 [5%
MLbE IS H LTI 247572205 WENROMBTICE
WTHABELRBEEZIASN o772 BB £F
WV 3 D PEDPE=0.899, 5%LIE : €7V 3 DA
DpfE=1.000).

(DIRFEHHI@ © [COVID-19& 95 K # D AR HEEL il D

Wbyl 279 haE LGE

[COVID-19&HIn Ko AR E B IMH Y | 77 k
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SNBa®

B =0.170 (SE=0.058) (p=0.003)

FEEM

# v Xtb=1.19

[Lih:

a: B =0.241 (SE=0.065) (p<0.001)

# v Xk=1.27

c: B8 =0.141 (SE=0.060) (p=0.018)

b: B =1.309 (SE=0.107) (p<0.001)

# v Xt=3.70

SHHBEHR

# v Xtk=1.15

FEEM

iz RopfiE (Sobel test) <0.001
X5 SHEBEREEEEMN (EENEEEMDS Y, D, FEREDHEMS V) EDBEICHE T 2EBDENDE (AR

HAIRIEL L2 Ao B L RERIN L OBE D
RN A AT 572705, AEZEEIAON R (£F
)V 3 O YEDpE=0.479).
(GUREDP® « EBIMAERER MBSV Z Ty M h L L L
ity

HEWFFED 7 — & (4,337%4) THMEM & ARER N (32
B ARENEND D) L OBEEIZDOWT, ORE95% Clz
MR L2 2 h, BT — % TORY L RO S8
wqEN (%£6).
(6)BES 5B

X512, #HHEMEARERNN (EBNERERNS Y
o, REREOHMS ) LOBEIZBWTHELZ S
IR T L8 L7255 O BRI RO VT, HAGHo
MRER L7z HEE, YHHER S ARERNOMEICE
WCHE R MR RO (HEHREOpME<0.001).

IvV. %

ARWFFETIX, 20~64m% W5 L L7-BZIEL L C,
COVID-19& a9 K% O/ BT & ARE R IN & o B
DWTHRE L7z, 2%, BEiseo [ B ARy
My 277 Aok L72ga L Htkriseo T 1B
REMMD Y, 2o, KREEMEO¥MBHY] 27
DELZZHGEIZBYT, XVEHREEZ2EEOR WA
T ITVICENT BT EORYA EITE L, B EEAE

HIIMGBE L2 E V) ZEPBREENIMERTH - 7.

INDDOFEFRIE, COVID-19EHAL AR & 24 H A
FREBAIN & B L Tz v BN ORITIIZE E PIE L
o723l ZhIZX D, COVID-198&Hdn KBk o 7=
DO EMRA, OIS LTLE 9 WieEss
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RNz F72, s BB & ARER N & o R
BT 2B RHMEMREZRDZE00, BB
REBINCEEST 2 A A= AL LT, BAEEAZERK
ELTHG LTV EAURB SN,
BEWERFZECld, 7 b AR R T BRI E RN
HH ] L, RERNZ, 20204 1 H LT & X725
W1 ACOTRBNRAELLOBEBICE D WT [H# 2
I TURIEEDL LRV - o7 ] 1L 2o
BREBNLDOTHY, EEOMKRELLE —FHLTW
Lol NOHYLE WL H B, T, HEWTFE
T, AHER S AREREN (REREOMNS D) Lo
MICHEZBEEIZR SN 2o/, ZOMITIE, TV
7= MCERADPRA LFEEREO T — ¥ %5812, 2020
F£2~3 A—-20214E2~3 AT [ >0kg] DfkEZ{LE
[MEEEMEOHEMB Y | o7 v b A ogiEE Lz AHE
HEREOZYEICOWT, HH—IETOEMENH
CHHICX2HE, /KE, BMUIX, FHTHDIZ EHR
ENTWA[9]. LaL, Zhix KEOZELIZOVWT
DRV ZRBIHTH DL IEFE LI vhd Lk,
Bz, REZ @ WClE T 2 BER R WIEE, FIC
Wo72REOEZHEEHRITTLE > T 5% EOFAR:
B DRE Tld % 20 o 7238 O e b E 2 b b,
F72, WO AZ SR LM% TIEH 525, HOH
HORELLZENT—2 L) KL EIET S L8
WESNTVBI0. bL, 9 LHEENEL DT
EARE L2SEITIE, ERIIIAREARE 2 TV T HIRE
Mo 72 FSINLZ L e Ry, fHRELT
HHMAPBIRE SN G- 72 W) THEEED HETE 2.
L7225>C, [MREHMEOEMD ) | offHRIE, o
WX o TREEDPED LN THEN D HETE 2.
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S, R, BB, BPATSRIL, RBGEDL WSRO, HIREY, mO0EL, HRER

Zolw, Fix sz, AT, [EHNGE
Wimd v, 7o, KREHEO¥MBY | 277 bh LiE
LY L7 DIMA TIr o 72, ZOREE, (o724
Zlpholzl I LT [Wwo bz 7-] TIdMAERNO
ORVABICE oz, ZOF—%Ti&, KEABML
el e EIDEBBICIBTE L2 &5, X D AREEM
WS B URREDSE T Y M AR E SR 5.

LAL, WTFho7o by AIBETy e EDF—
&I DIRSHEO R BB TE Y, HFED
e E W CTHREZ N L 27— 712D & e %
79 T ENBBNZEEZLND.

1. AEBERICEHIEER

3 (BEWrwEgE) - 25 (HEWrmrse) ofiRo#my, X
DHRZPER -REOEWS F T)IZHYT 51384 E
WIMOORVPABIIE 5 &) BEITFRO b

F 72, ME AR, 20194F 2 ~3 H 2 520204£ 2 ~3 H
ORELEAL, B, ABEOAFLEE, ¥HIERE2HFEL-E
FN3ETE, TRICMATHEZRBRLZEF V4 Z
s 5 &, EFN3 FTIZHRTET IV 4 TORDIK
FiL7z. L720so T, AHEEM & ARER o BEIC L

T, WEPAAZZAELTHMELTWAEEZLNS.

B, MEOL Y ICHKREBHOLILE ETIVICANT:
WA T, ORDL21H51.15&, & R OIS
Aoh7-2ers, HALKE L CORBIIABETH
LEEZLNS.

KEFFE T, ZORE2S, MEOBBENREICONT
Sobel test CHET &2 475 72, ZORH, HHLHEE LT
MEOHE L BENETRD Sz, S EBEFHED
WMEBHE L T2 e MEENTBIM4], K4&
BU5IZ/R L7zl ) AT L ARERIIN & o B3 A 7 7 B
PROLNIZZ MDD, MAEDHIM X - TENL A
VEF =AU 72 2 & THREINCEN 72 F 2 5
N5, HBIZWDHE, HFERFPHEIIHZo TWERT
HoTHOMAMICHGOHE Y A I 2 7 TIFE AN
FEILPTWHS LA, L2A-T, FHEE#EZ
LTHEIZWAZ L, MAEZLRTVWERETHL LFE
Zbhb. &t YY) 514 ~<—4 751 7 [Ponta
N —F ] 12T20~60f8 T % 1 75 %4 % x4 51220204E 5 A
QTHICERM L7z THM ooy 4 VAT 2B ER
AT [1117TI, 36.9% 258 E: & X, A E IR S
WO 72 W& L7z, 72, Huhz
BRD B EAHIM L7z & B L7z NE37.7% & Hiv-
B IEINE L IZFEBEORB RIS LN T Dby
SAMB AR OREI A B <7211, MEEEL
52 EDEFICHTAZEN BRSO LG Lk
Wy,

2. HARDEH
FEHOOMBIMY, AWF7EIE, S EM & ARER N &
ORI 2 EHITIRET L 72 HARTH O TOBEHETH

5. BIZIE, 20204F B & 202145 B2 ) [E] R B - S22 AT A3
Mk & o 7R % 5 F 2 U, ARUFRIEA D 2 4 ER
BICHEOCHAATHLEEZOLN L.

3. RDBR=
AWFZROBRRE LT, 112, Bl Lz@E), HOH
FBIZEBAREOF—F ZHW- BT ONRE. Thb
DT ENL, FEE—ELENGTTHEUNTL L, AKREY
OBV VT — 7 TOMENLETH 5.
212, MEOELCHEIZ MAL] TDHEEDLS
W] o] Ewvw9 3H 57T TCOHCHEDRE
THo72HHBBTFEND. FERO BARK 7 TR R4 1,
WEIZDH SR\, EOREEO MBI ARE R
B EGZ 20 NS5 2N TE R, Lz T,
PIARAYICIE, EHEEEIC X BRIk NS,
#3102, §NTOEBACOVID-195& 535 K il # T
LNTWEDLITTELRVWESREITONS.
A4S, BAOHTICBV TR, BERT L EE T
[ S DF— & Z HWT WA 720, FHIChHZE R ok
I IR BRI D W TUEMGEAT W D> b L Ze v,

V. R

COVID-19 e K 5 D44 H Bl 2SR E BN 5228 L
e, LT, FRICIRBENES LCw il EerE
ARENTZ, 72721, BIREY RN & L CHENE L 72w
F—=5TO [KREEEOWMB Y] o7 +h AIREL
L 72T Tl B Bl A SN 0o 722 & RZED
A2 HEZ L E, FHEBEMR & ARERN & o B % b
EMNRERONT B DIZ W - 72,

AWFZEOMETNE, PAE~ 1EM & v ) R EI ok
BELOMHTH Y, SBRIBEREOHET— 7 I2HEo»
TIRE M ORREE % 2B 2 D R L 22 B
AFZEIC & o THEME OB & v o Z2BRIRIY - A% E
I X ) EBEEOBVIEICNT s RERko 5 h 5 72
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