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Abstract

Background: The lockdown imposed due to the coronavirus disease (COVID-19) pandemic has caused several lifestyle
changes. Aim: This scoping review aimed to report the present status of studies conducted on changes and factors
related to food and drink consumption worldwide. Methods: Searches were performed in PubMed and EBSCO between
August 6 and August 22, 2020 using the following criteria: (1) studies reporting changes in the current individual con-
sumption of specific foods and snacks compared to that before the COVID-19 pandemic; (2) participants aged 18
years or older and without any diagnosable disease; and (3) articles that are peer-reviewed publications available in
English. Studies were excluded if they involved an intervention related to diet or investigated the change in COVID-19
incidence. Results: Twelve articles were included in this review. The included studies revealed that there were
various changes in food and drink consumption, such as the frequency and amount of consumption of snacks (n=9),
alcohol (n=7), and vegetables and fruits (n=5). These changes showed both increasing and decreasing trends. Of the
12 studies, 10 reported factors related to dietary changes, such as age, body mass index, psychological conditions, and
residence; however, most of the results regarding these factors were inconsistent. Conclusions: Future studies should
investigate long-term dietary changes and examine the factors that influence these changes to determine the pandemic’s

long-term impact.
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Introduction

The novel coronavirus disease (COVID-19) was first iden-
tified in Wuhan, the capital of the Hubei Province in China,
rapidly spread worldwide, and was declared a pandemic on
March 11, 2020 (World Health Organization, 2020a).
Several countries and territories implemented community-
wide lockdowns, home quarantines, remote work, and
social distancing to stop the spread of COVID-19.

These stringent preventive measures have led to significant
lifestyle changes. Particularly, staying at and working from
home can affect diet, food choices, and food access. A
World Economic Forum (2020) report focusing on 13 coun-
tries predicted that snack consumption would decrease in the
USA, Brazil, South Africa, Russia, UK, France, Germany,
Spain, Italy, India, Japan, Korea, and China (the McKinsey
& Company Consumer Pulse surveys were conducted glo-
bally between March 15 and April 6, 2020) (World
Economic Forum, 2020). The WHO-Europe opined that self-
quarantine and temporary business closure to control
COVID-19 may influence normal food-related practices and

limit access to fresh food, potentially compromising opportun-
ities for a healthy, varied diet, and lead to increased consump-
tion of ultra-processed foods—high in fats, sugars, and salt
(World Health Organization, 2020b). The COVID-19 pan-
demic could result in lifestyle changes, characterized by
reduced physical activity (PA) and increased consumption
of unhealthy foods (Mattioli et al., 2020), which could affect
behavioural risk factors for weight gain (Parekh and
Deierlein, 2020).
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While these unhealthy dietary changes have been
reported, healthy dietary changes could also have occurred.
People’s awareness for maintaining a healthy body is
expected to have improved to prevent severe COVID-19,
with more home-cooking due to more time being spent at
home. In a previous study, higher vegetable consumption
was associated with more free time and home-cooked
meals (Appleton et al., 2016). Bennett et al. (2021) con-
ducted a review to assess dietary changes during the first
lockdown and suggested that the effect of the COVID-19
lockdown was both favoruable (increase in fresh produce
and home cooking and reduction in comfort foods and
alcohol consumption) and unfavorable (reduction in fresh
produce and increase in comfort foods and alcohol con-
sumption). However, their review included articles that
were yet to undergo peer-review, targeted participants of
all ages, did not exclude patients with COVID-19 or
those with other diseases, and did not report the factors
related to dietary changes.

Understanding the dietary changes that occurred after
the declaration of the COVID-19 pandemic is important
for designing future health-promotion strategies because
these changes are expected to continue. Health care
workers are required to guide those who have adopted
unhealthy dietary habits. To practice effective health pro-
motion, researchers should clarify the factors that influence
dietary changes.

This scoping review aimed to report the present status of
studies on changes in food and drink consumption caused
by the COVID-19 pandemic among a general adult popula-
tion worldwide. To achieve this aim, we examined the
extent of research conducted on how the pandemic has
changed food and drink consumption compared to the pre-
pandemic situation. This study summarizes the health status
and quality of life (QOL) as outcomes of dietary changes
and factors related to dietary changes reported by studies
assessing the impact of the COVID-19 pandemic on
dietary habits.

Methods

The study followed the Preferred Reporting Items for
Systematic Reviews and Meta-analyses—Extension for
Scoping Reviews (PRISMA-ScR) checklist (Tricco et al.,
2018), which comprises 20 essential and two optional
items of the 27 PRISMA checklist items after excluding
items that are inapplicable for a scoping review.

Search strategy and inclusion criteria

We searched the PubMed and EBSCO databases from
August 6 to 22, 2020. The search terms were
(“COVID-19”) AND (“diet” or “food” or “nutrition” or
“eating behaviour” or “dietary habit”) AND (“change” or
“difference” or “impact” or “influence” or “effect”) for
peer-reviewed articles in English reporting changes in the
individual consumption of specific foods and snacks

compared to the pre-pandemic situation in adult participants
(age >18 years). Studies focusing on participants with dis-
eases, such as obesity, diabetes, and human immunodeficiency
virus infection; involving any dietary interventions; or investi-
gating changes in COVID-19 incidence and treatment were
excluded. A manual search of the studies’ reference lists
was performed subsequently to identify relevant articles.

Article screening

Duplicated articles were removed. Subsequently, two
members of the study team independently selected the
manuscripts using a two-stage strategy, namely (1) title
and abstract screening and (2) full text review. Any discrep-
ancies were resolved through discussion or third-party
mediation, if required.

Data extraction

Data were extracted and verified by three authors. The
extracted data included study characteristics (author, year
of publication, sample size, country, study design, data col-
lection method, survey date, and purpose), population char-
acteristics (age, sex), dietary changes, health status and
QOL, and dietary-change-related factors, such as demo-
graphic characteristics, health status, and lifestyle. We cate-
gorized the dietary changes into three groups: “increase,”
“decrease,” and “others;” “others” included items other
than changes of frequency and quantity. Following data
extraction, narrative synthesis was performed to summarize
the main results of the studies considering the review objec-
tives. When summarizing the main results of the included
studies, we categorized “changes in dietary habits,”
“health status and QOL,” and “factors related to change
in dietary habits,” referencing the Precede-Proceed model
(Green and Kreuter, 2005).

Assessment of methodological quality

All included studies were assessed for methodological
quality using the 14 items of the quality-assessment tool
for observational cohort and cross-sectional studies devel-
oped by the National Heart, Lung, and Blood Institute
(2020) and independently graded by two authors.
Disagreements were resolved by consulting a third author
and carrying out a discussion until a consensus was
reached. Each article was graded, after which, the overall
quality was rated as “Good,” “Fair,” or “Poor” if the articles
were positively evaluated as “Good” 6 or more times, 3—5
times, and 0-2 times, respectively.

Results

We identified 854 potentially relevant articles after remov-
ing duplicates; 21 full-text articles were assessed for inclu-
sion after screening, and 11 met the inclusion criteria. An
additional paper was identified based on the reference



(panunuoo)

N

“8upjulIp Ul 9sEaUDUI UE
UM PBIBIDOSSE SEM [SII UONIBUI

T-AOD-SUVS YBIY paiadiag

*s31qey AJeaaip Jiayy a3ueyd
01 Aj2|1] 40w aJom sadndead
Kiayes pooy uo saaods y3diy
SuiARy puE ‘s3NID U9N-1SJ1y By UBy)

Jay30 sanid ul SulAll ‘e3pajmou)

pale[aJ-Auunwiwl yim asoys
PUE UONLIINU O UONUINIE dIOW

Suiked asoy ‘sauedionaed usp|O

(ror Fe'88l

:2402s |eqO|8
pawuwns) 700

Gz 0

1ood ‘% |z

18} ‘9%0'9| :pood

‘%80t :pood

K33 ‘%0 11

JUD|[90X3)

preay parsodau-jes

N

(%€£7) Ja1peay
awedaq

saqey 3uneg

(%821)
391p uo 13edwi y3iH

N

(%1°€7) uondwnsuod

Ajrep jo Aouanbauy

(%6°S€ :oseaudop €103
‘%211 ap3) & paseausap
{[%£°81] 20| & pasea.dap)
uondwnsuod |oyod|y
(%£°271) swooaysnw
“(%E€1) sInu “(%5°51)
B[[SWa.) pue ‘aso[ignd
‘Buasuig (%0'81) suress
pauya. (%9°97) SIutp
Auaedns «(%9'87) 3edw
20353A1] (%8'87) FedW
Anjnod (%6°67) sqesd
/sdwiaysyysy (%0°v€)
sJ1aquinond ©as (%9°€7)

$jeus jo uondwnsuo)

(%€°£1) uondwnsuod
Ajiep jo Aouanbauy
{(%0€<) s3npoud
AJiep pue ‘s3nJy ‘sa|qeIasoa
{(%0€ Inoqe) sypeus

j0 uondwnsuod jo Junowy

(%8°0€ :asea.2UI [€10)

%7511 o & pasea.oul

{[%9°51] 30| & pases.our)
uondwnsuod joyod|y

(t's1)
sure.3 pauya. (%L'51)
sanu (% 1°91) s1onpoad

1 pue W (%6°61)
s885 (%]°17) sure3 sajoym
“(%€°67) 99400/ea1/491BM
(%9°61) s3|qeaasan Spiep
(%S'LT) suny (%€ 1€)
s9|qeaa8an (%.'81)

sdeus jo uondwinsuod

(eyDaM

pue Suruen[uapA
+9) swaope|d AoAuns
QUIjUO [eRJAWWOD

BIA ASAJNS SUIUQ

(euryD ut
BIPAW [BID0S) JBYDIAA

BIA ASAJNS SUIUQ

poyssw 3uiduwres
|leqmous auljuo
ue 3uisn pa1InJday
dde ajiqow

& 3uisn AsAuns auluo

sieak (07| :as)

0T0T ‘9T G/ 98y a3elony
idy 03 €7 119211 Al
IULNZ EOL& @WNN = Z

(%6'8p) sieak
020T 67-8| @8uey 98y

(euyd)
(0707) "Ie 30 Suepp

(euyd)
(0707) e 30 uep

(euyDd)
(0207) e 30 on

s1qey AJesip
ur a3ueyd 03 pase[ad SJ0IdE4

100
pue smels yijesH

sPYIO

ENCRbE]g]

9sedJdu|

uondwinsuod >ulp pue pooy ui aueyD

Poy3iaw uonda||od eleg

‘|1 Aepy 03 L£15/6£8€ /W

ST Idy wouy 9106 =N
6L

Asenigay saeak (16 :QS)

0197 |47 98y 98esany

AJenagay S9TT/LOS AW
wo.y ULT=N

23ep AaAung (a8e ‘xas ‘N)
ojdweg

(A1aunop)
Apmg

'S9IPN3IS PAPN|Ul BY3 JO SINSIIIEIBYD UleW 3y Jo AJewwng °| ajqer

179



(panunuoo)

‘24025 OHd Y3

UM P31E[2.1103 A[9ARESDU S49M (%L €€ 020t 099/6£T 4/W
sueld [eaw ayy Ul sadueyD) sa40ds 192995 ‘% |'9€ ‘0z o3 6€8=N
avo Pue OHd aY3 03 pase. (399249) %9 :uredg) :9sdom € Aely wouy EREEY[S)
AjpAnisod sem sjesw usamiag ‘(ureds) %60 ueid | pue (%1 (epaw JCREEYTS) saeak (g€ :AS)
S)|DBUS JO JaqWINU Paseadul Uy ya[eoY 9SJOAA 92999 ‘%9’ | (%1°81 999949 ‘%’ | | :ureds) [e1D0s wea.nsurew }020T 194 98y 98eloAy
‘sue|d [esw pue uondwnsuod pooj  ((929949) %g'6€ :ureds) Jemeq uondwnsuod pooy (%80 pue swaopeld ‘gl Ael $0£/86T 4/W (329349
ur sedueyd ay3 ul 9393.5) pue ujeds ‘(ureds) %8¢ ued | (padueyd (%1°€9 939940 ‘%e'y/ 1929990 ‘% | ¢ :uleds) sjeow auljuo Jua.JayIp) 01 ¢ |udy 2001 =N pue ureds) (0707)
US9MIDQ SIOUBIDYIP dJ9m a3y  :ured ‘a3ueyd Y3IopAA sey ue|d [ea}y :ureds) uondwnsuod pooq usam1aq uondwnsuod >deug AsAuns auljuo wouy :uredg uredg ‘e 39 noaJpuedey
‘Aouanbauy
J9yS1y ® 38 pue SJow 1eD
01 puE syJBUS pUE SPOO) passado.d
-e3|n jo uondwnsuod asea.dul
031 Aj2|1] 2J0W oM ‘YIeay
J19y3 pop.eSaJsip oym asoy |
‘ualyo asow
189 pUE $HDBUS 9.J0W SWNSUOD
03 Aj2j1| 3.49m pasodsipaud
A|[euonows aJom oym asoy |
‘syuawd|ddns
[euonianu jo uondwnsuod ayx
9sB2.DUI 01 pUE SPOO) passado.d (%05>) saeak (€771 :AS)
-el|n pue sydeus jo uondwnsuod (%€€<) soLI031d pooy | S91I03218d pOOy U330 020T 9'Cp 98y a3eioAy
asea.d9p 03 A[j| 4om Jay1o jo uondwinsuod Jo uondwnsuod {(%05<) udy jo 00€/00€ 4/W
JUreJIS9 491848 PRy OYM dsoy | |N AN “(%€€<) ysy jo uondwnsuod s3199Mms Jo uondwnsuo) ASAINs [euUOnNBU SUIUQ  X99M 3sE| By 009=N
‘JusWdULUOD

Jo skep g Jad %g Aq pases.oul
121gP3J4 Y3 O3 9dUdJIBYpE

4O SPPO 9y IBIQP3IY Y3 03

9dUlIaYpE dsEa.IDUI 03 A|)I| SJow (%9°¢) Aouanbauy
9J9M SUO|E PaAl| pue senpe.disod Bupjood (%e6yE)
aJam oym saueddnaed pooj 158} Jo Aduanbauy
QY] "1I9IgPSW Y O3 auaype €6'1 {(%€°07) uondwnsuod (%.°S¥) 8upjood-awoy sjrews (%0°%€) ajdoad
01 Ajyy1] ss9| a4am ured 1ySiom FpeL 03 TF pooj paLy (%€°£S) pue ‘(%]°G) pooy 1se} Jo pue ‘saais Supjiomiau 865 ‘saeak
UMOWUN Y3IM 3SOY3 PUE 38D €69 WOoJ) 9402s uondwnsuod [oyode {(%£°9) pooy pauy “(%y01) [e1D0s ‘elpaw 020C Gg—| 7 93uey a3y (ureds)
Ul USJPIYD yam ‘ureds Jo yaiou (%81 SVQIW “(%€9€) “(%£°51) uondwnsuod [oyode (%9°LE) dorus [e1os ‘sdde BuiBessow ‘0T Yd-e S0ESA0TT /NI (0z07) 1232
aya ul paAl| oym sauedidpaed sy :ured) a8ueyd 3y3IoAA sJow 3uneg >2euUs jo Aduanba.y :uondwinsuod jo Adusnbauy  auelsul BIA A9AJNs BulUQO wouy uado ¥I1SL=N 79.194-zon31upoy
siqey AJeolp 100 sIPYPO asealdng asea.du| poyaw uondd||od eeq 91ep AsAdng (38e xas ‘N) (A1uno))
up 3ueyd 03 pajefe. S401dRY pue smels yijesH ojdweg Apnag

uondwnsuod >ulIp pue pooy ui a8ueyD

(panunuod) | a|qeL

180



(panunuoo)

‘PoOO} JO |]PWs
pue adueieadde sy jo asnessq

Bunes pue !ssa.as 01 asuodsau

:spunod ]—§
50| {%6§ B|qels
‘94T spunod

|lpws pue 3ySis 01 asuodsad ul

8unea ‘Ajiwey pue spusLy YyIm

Sunes {(%7€°§9) :pasea.oul

s4eah (§°7) *@s)
187 98y 98esaAy

u1 3unes Bupjdeus Jauulp 01-S paures) ‘(unowre a3.e| pue ‘a)esapow 300qadey 96/LL H/IW (vsn)
-1sod yum paierdosse ured 1ySIopA 93ueyd 1y3iopAA N N ‘|lews) Supjdeus Jauulp-1sod ®BIA A3AJNS BUIUQ N €/1=N  (0207) 'e 3@ Aueydez
(%0°¢ ‘ssaaas pue
‘% T'S “Aavixue
‘swoldwAs ‘9%’ / ‘uoissaidop SunayJew digqnd
ssa.a3s pue ‘A191xue ‘uoissaadop [CYETEN pue sjrews 3uipnjoul saeak (6'p | :AS)
J19y3iy aAey 01 Ajoy)l| aJow Ajpwa.nxa) ‘$924N0S [euonMAsUl 020T ‘61 G0 293y 93eJaAy
aJ4am uondwnsuod |oyodje ul $S2.43S1p (%9'97) PUE $324NOS BIpaW Judy o1 666/¥8Y H/W (eifensny)
aseaJou] ue pariodas oym asoy [ed180joydAsd N uondwnsuod joyod)y (%1°81) uondwnsuod joyod|y [e120s ®IA A3AJNS BUIUO 6 |14dy wouy 16V1=N  (0Z07) ‘e 3@ uoueag
(151761
-1 %981 iss0| s1eak (0°6 :AS)
‘ING 42Y31y yam s[enplAipul By 1F0¢:as 020t £'LT 93y d8etony
4q paniodau asam sydeus pue F ueaw] %667 (%5°€P) (%9%1) uondwnsuos joyod[e BIpaW [E120S ‘| Aoy 02 €401/4S AW (puered) (0207)
pooj jo uondwnsuod pasea.du) :ured ‘a3ueyd 1ySispA sJow 3uneq AN pue (%8| ) darus jo Adusnba.y suluo eA AoAuns suluQ /| [dy wouy 1601 =N DISWAZY pue Jopig
3WI USIUDS pasea.dul
pue ‘AAnde [ed1sAyd pasesosp
‘82-N3 4° %001-0S 4° %001 <
ddO YaMm uoi8aJ JlWoUod30IBW
® Ul SUlAl| ‘uondNpaJ
W >JOM 3|qelapISuod
& 3uiaey Jo 3upjiom jou
‘uaJp|iyd Jo/pue ssulied € yum
BuIAl] yum paserdosse AjpAnisod
sem uaened ul a8ueyd Ayajeayun ¢SPOO} I3 yI0
awn dos|s pasea.dap {(%11) d1wapued ayy siaquiaw
Jo paseaJdul pue ‘AiAnde [edisAyd 8urinp uondwnsuod £SPOO} dnoug youeasaud
pasea.oul ‘djwapued syl aJ4ojaq (%61 pooy [e103 Y10 (%€ p€) dnwapued s 4Aq s1o®3u0d
IING Yam paaeidosse AjpAnisod :Ayajesyun (%1°07) san.y pue ay3 3unp uondwnsuod [euos.ad y3nouyy (%8'p¥) 9|doad
PUE ‘Z-N3 4O %001 < dAD YPim ‘%0°€S uEISUOD ‘(%t°61) sa|qeaatdon pooj 303 (%75 1) pue ‘ddysieypp pue £90] ‘sieak
uoI3a4 JIWOUOI042BW B Ul SUIAI| ‘%9°£T Ayafeay “(%£°01) [oyod[e SNy pUe “(%G°8|) S9|qeIasoA ‘weJdeasu| H0o0qadeq 020T 6£—0€ :93uey a3y
pue a8e yaim pareidosse Aanesau -04d) uiened (%L°61) SprUS (%1°81) 1o403[e (%1°81) Se yans ‘elpaw ‘€T Aoy 03 8EIT/EVT /W (pueed) (0207)
sem uJaned ul a8ueyd pjesy-o.d N a3ueyd Auewiq  Aies ((%g8'8]) suondsjuo)  sdeus Aes ((%G°ZE) suondsuod [e120s ®IA AdAuns auluo  Of [14dy wouy 18€T=N ‘e 39 BY2IUI0D)
s1eak (£°]] :@S)
' 93y 98eJoAy
siqey AJesip 100 siPYO aseaudng asea.du| poyaw uondd||od eleq 91ep AsAJng (38e ‘xas ‘N) (Anuno))
ul 93ueyd 03 parejad suoldeq pue smels yijesH ojdweg Apnmag

uondwinsuod >ulIp pue pooy ui aueyD

(penunuod) | o|qel

181



‘% 1"€ PUB %0'8 ‘S|EOW SPRWIWOY (%8'g PUB % | 'HT U9IBM (%(0'G PUR %9°| ‘SIULIP ASISUD {%}'8 PUR %/'G ‘S93RI9Aq POUSIDIMS-JBSNS (969 PUR %p'G ‘SIBq [€949D O/PUE S[B9J9D PAUSIDIMS (%(°G| PU %0'0| ‘Sulppnd pue wes.ud
921 19%0°6 PUB %6'6€ ‘soliased apewawWOy (%467 PUB %60 ‘SOIIsed [BIDUSWIWOD %/} PUB % /"¢ ‘Speadds PousIsoams (99°9¢ PUB % | '8 ‘SPOO) ISB) (% /°/ | PUB %60 ‘9BSW Passad0.d (97'g Pue %8°0F ‘s3onpoJd i pue M|Iw %0’/ | PUE %8'9 ‘POO)EdS
PUE ysl} 1958 PUB %6°€ | ‘sas|nd 19,/°6 PUE %/°G| ‘s385 JO/pUB JBSW JBJ-MO| ‘%" | | PUB %E'9| ‘Sule.S 3joym :(A|9Andadsau 9sea.03p % puE asE3.DUI %) SPOO) BUIMO||O) 343 JO uondUINSUOD PasEs.d3P puk pasea.dul im siuedidned jo suonuodoud,
'S3LIUNOY (%€) 4320 puE (%] 7) ueadouny ‘(edlyy YIION Wody Apsow ‘%0p) Uedliyy ‘(BISY UJSISIAA WOy Apsow ‘%9¢) uelsy,
's98eJ9Aq d1joyode pue ‘s3onpoud AJreppjjiw ‘s9|qeaadaA ‘sinu pjod/sadesnes ‘ysiy ‘sjesdad ‘pea.q ‘adliyeased 835 ‘sanJy vesw .moc._:mo.__

UDpJOSIp A9IXUE [eJaUDS QYD ‘Ddieuuonsand) YijesH usied ‘QHd I9Ip UBSURLISIPS| 921QP3IN ‘ANARDE [edisAyd g {papIoda. 10U YN D[ewayalew YW By jo Aenb 10D

(sswnawos 40y %[0

'SA %G [UMOP20|

(sjeow urew G< Joy

%8°0 "SA %8 PUE ‘sjeaw urew
S 10} %H°T 'SA %E°9 ‘s|edw
UIBW { 10} %979 "SA %SY )
S|BSW UIBW JO Jaquinu ‘(skem|e
40} %T'9 "SA %6'01) POO}
Ayafeayun ‘(skeme 4oy %p'9

'SA %G| (UMOP>}20| 2J0joq

J9NIM|
pue ‘ddysieypp
5100qdey ‘upjur]
‘1B YdIeasaY
‘son|noey

s,Wwnn.Josuod Jo

(%1°55)
s|doad z/¢ ‘saeak

940§3q "SA UMOP>|20| *SA UMOP>[20| 3ulinp) >aeus saded [epyyo ul paJeys 020C Ggg—g| @3uey ady
Bulanp) 8upjurip asuiq 3yS1u-938| B IO S|[EOW USIMIDQ ‘s|iews elA waoped ‘Il 03 €9S/¥8Y /W (;leuoneuIzIU])
N N N Joyodje jo Aouanbau4  uondwnsuod ydeus jo Adousnbauy AsaJns aujjuo 9j30on 9 |ludy wouy /P01 =N (0707) '[e 3° Jewwy
91 Jo1ya[eay & Suiaey
jo uondaduad ay3 pue ‘auoyaq ueyd
s53] 40 aJow Supjood ‘pooy ssI)|
10 SJow 3unEd YIM pIIBIDOSSE
AjpAnisod sem uondeduad 3ySiom %y
Pasea.du| "2.0§9q UBYl POO} dI0W ‘%86 :SSO| (%£°97) 24052q (%/°G) awoy
Bunes pue 99Ip JoIy3eay € Suiney %L LY ‘%9YS uey3 Ayfeay sso) e 5002 Jo Aduanbauy J2nIM|
Jo uondaduad ‘uondwnsuod 21qeIs ‘% | '8€ {(%.°€€) 21042q “(%6%1) spooy jo (%9°65) dwoy 1e Supjood pue ‘ddysieypn (ueipaw)
9]qe1a8aA pasesJdsp ‘%9 :ured ueyl Jaliyafeay uondwnsuod (%/°07) Jo Aouanbauy {(%€°| §) spooy ‘Wwe.geasu| %ooqade sseak | ¢ P8y aBryd)
Y3m paseIdosse AjpAnisod ‘(S[ewy ‘ofew) :uondsouad S1INJy pue s3|qeIndan Jo uondwinsuod {(%e°0€) SHNJY ‘s|lews |euonninsul 020z aun 8TS/TLI H/IW (0200
sem Aianoe [edisAyd pasesudsq 93ueyd y3IoAA S}kas Buneg jo uondwnsuo) pue s3|qe1adan jo uondwnsuod ®BIA ASAJNS BUIUO 03 Aej wo.y 00L=N °[& 39 EBlLLIRAR|O-S940Y
(%05<) pa4oq uaym
Sunes tpassoaas uaym 3unes
(%t :spunod {SPOOJ UIE1IDD J0j SUIABID
01< 350] ‘%G| ® Jo asnedaq 3unes {pooy jo
suqey AJevip 100 siPYO aseaudng asea.duy| pPoyssw uond9||0d BIeq o1ep AdAJNg (a8 ‘xas ‘N) (Anunod)
ur a3ueyd 03 pasefRd SJ0IdeY pue smels yijesH a|dwreg Apmg

uondwnsuod ulp pue pooy ui aguey>

(panunuod) | 9|qel

182



Shimpo et al.

183

lists of the 11 studies; thus, 12 studies were included in this
scoping review (Figure 1).

General study characteristics

Table 1 shows the 12 studies; these were cross-sectional
studies that used online surveys and were conducted in
China (n=3) (Luo et al., 2020; Wang et al., 2020; Yan
et al., 2020), Spain (n=2) (Rodriguez-Pérez et al., 2020;
Romeo-Arroyo et al.,, 2020), Poland (n=2) (Gornicka
et al., 2020; Sidor and Rzymsk, 2020), Australia (n=1)

(Stanton et al., 2020), the USA (n=1) (Zachary et al.,
2020), Chile (n=1) (Reyes-Olavarria et al., 2020), Spain
and Greece (n=1) (Papandreou et al., 2020), and other
countries (n=1) (Ammar et al., 2020).

Changes in food and drink consumption

The studies reported specific dietary changes, including fre-
quency or amount of consumption of snacks (n =9; Ammar
et al.,, 2020; Gornicka et al., 2020; Luo et al., 2020;
Papandreou et al., 2020; Rodriguez-Pérez et al., 2020;
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Figure |. Flow diagram illustrating the study selection process.
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Romeo-Arroyo et al., 2020; Sidor and Rzymsk, 2020;
Wang et al., 2020; Zachary et al., 2020); alcohol (n=7;
Ammar et al, 2020; Gornicka et al, 2020;
Rodriguez-Pérez et al., 2020; Romeo-Arroyo et al., 2020;
Sidor and Rzymsk, 2020; Stanton et al., 2020; Yan et al.,
2020); and vegetable and fruit (n=25; Gornicka et al.,
2020; Luo et al., 2020; Romeo-Arroyo et al., 2020;
Reyes-Olavarria et al.,; 2020; Wang et al., 2020). Some
studies reported changes in the consumption of other spe-
cific foods, such as dairy and fried foods (Gormicka et al.,
2020; Luo et al., 2020; Rodriguez-Pérez et al., 2020;
Romeo-Arroyo et al., 2020; Wang et al.,, 2020), and
changes in general dietary habits (total consumption and
food quality) (Gornicka et al., 2020; Papandreou et al.,
2020; Reyes-Olavarria et al., 2020; Rodriguez-Pérez
et al., 2020; Sidor and Rzymsk, 2020; Wang et al., 2020).

Frequency and amount of snack consumption

Three of the nine studies that reported changes in snacking,
reported the rates of those who increased and decreased the
amount of their snack consumption (Goérnicka et al., 2020;
Luo et al., 2020; Romeo-Arroyo et al., 2020). One study
reported that the proportion of participants who increased
their sweets consumption (>50%) was higher than that of
those who decreased it (<33%) (Romeo-Arroyo et al.,
2020). Another study reported that the proportion of
people who increased their snack consumption (18.7%)
was lower than that of those who decreased it (23.6%)
(Luo et al., 2020). The third study reported that the propor-
tion of participants who had increased their confection con-
sumption (32.5%) was higher than the proportion that had
decreased it (18.8%); however, the same study reported
that the proportion of people who increased their salty
snack consumption (18.1%) was lower than the proportion
that had decreased it (19.7%) (Goérnicka et al., 2020).
Three of the nine studies reported only whether the
snack consumption had increased, with the proportion of
participants who increased their snack consumption
ranging from approximately 30% to 65.3% (Papandreou
et al., 2020; Wang et al., 2020; Zachary et al., 2020).
Among the three remaining studies, one reported
whether the snacking frequency had increased or decreased
(Rodriguez-Pérez et al., 2020); another examined only
whether the snacking frequency had increased (Sidor and
Rzymsk, 2020); and another examined the frequencies of
snacking before and during the lockdown and compared
them (Ammar et al., 2020). The proportion of people who
had increased their snacking frequency (37.6%) was
higher than that of those who decreased it (15.7%)
(Rodriguez-Pérez et al., 2020); of the 51.8% of people
who increased their snacking frequency (Sidor and
Rzymsk, 2020), and the proportions of people who
answered “always” for snack consumption between meals
or a late-night snack were 15.4% and 6.4% before and
during the lockdown, respectively (Ammar et al., 2020).

Alcohol consumption

Seven studies reported changes in alcohol consumption, of
which five examined whether alcohol consumption had
increased (Gornicka et al., 2020; Rodriguez-Pérez et al.,
2020; Romeo-Arroyo et al., 2020; Stanton et al., 2020;
Yan et al., 2020) and three of these reported that the propor-
tion of people who had decreased their alcohol consump-
tion (35.9%, 57.3%, and 26.6%) was higher than those
who had increased it (30.8%, 10.4%, and 18.1%)
(Rodriguez-Pérez et al., 2020; Stanton et al., 2020; Yan
et al., 2020). In one study, fewer participants had decreased
their alcohol consumption (10.7%) than participants who
had increased it (18.1%) (Goéricka et al., 2020), whereas
another study reported that <50% and <33% of participants,
had increased and decreased their alcohol consumption,
respectively (Romeo-Arroyo et al., 2020). One study
reported only the proportion of people who had increased
their alcohol consumption (14.6%), but it did not examine
the proportion of people who had decreased their alcohol
consumption (Sidor and Rzymsk, 2020). A study reported
that the proportion of people who had alcohol binge drink-
ing was 5.4% for sometimes during the lockdown and
10.1% before the lockdown (Ammar et al., 2020).

Vegetable and fruit consumption

Of the five studies reporting changes in vegetable and fruit
consumption, three reported the proportion of participants
who had separately increased vegetable and fruit consumption
(Gornicka et al., 2020; Luo et al., 2020; Romeo-Arroyo et al.,
2020); among these, one reported that <50% and <33% of par-
ticipants, had increased and decreased their vegetable and fruit
consumption, respectively (Romeo-Arroyo et al., 2020). In
another study, 31.3% and 27.5% of participants had increased
their vegetable and their fruit consumption, respectively, and
despite not mentioning the proportion of those who had
decreased their vegetable and fruit consumption, the “vegeta-
bles and fruits” category was included in the top 10 food cat-
egories with decreased consumptions (<12.7%) (Luo et al.,
2020). A study reported that those who had increased their
vegetable (18.5%) and fiuit consumption (15.2%) were
fewer than those who had decreased their vegetable (19.4%)
and fruit consumption (20.1%) (Gornicka et al., 2020). Of
the remaining two studies, one had a higher proportion of par-
ticipants who had increased their vegetable and fruit consump-
tion (30.9%) than of participants who had decreased their
vegetable and fruit consumption (20.7%) (Reyes-Olavarria
et al., 2020). The last study reported that >30% of the partici-
pants increased their vegetable and fruit consumption but did
not report the proportion of those who decreased their vege-
table and fruit consumption (Wang et al., 2020).

General change in dietary habits

Four studies reported whether eating habits became health-
ier (Goérnicka et al, 2020; Papandreou et al.,, 2020;



Shimpo et al.

185

Reyes-Olavarria et al., 2020; Wang et al., 2020). In one,
23% of participants had healthier habits (Wang et al.,
2020); another categorized participants into three groups
by changes in dietary patterns based on changes in food
and drink-consumption, including vegetables, meats, fast
foods, confectionary, and alcohol consumption, reported
that 27.6%, 53.0%, and 19.4% of participants had
healthy, constant, and unhealthy dietary change patterns,
respectively (Gornicka et al., 2020). The third study
reported that 33.7% and 26.7% of participants chose,
“healthier than before” and “less healthy than before,”
respectively, as the general perception of diet
(Reyes-Olavarria et al., 2020). The fourth study reported
that the proportion of participants who chose “I plan
better” regarding meal planning was 11.6% in Spain and
21.1% in Greece, whereas the proportion of those who
chose “I plan worse” was 36.1% in Spain and 33.7% in
Greece (Papandreou et al., 2020).

Five studies reported changes in total food consumption
(Gornicka et al.,, 2020; Papandreou et al., 2020;
Reyes-Olavarria et al., 2020; Rodriguez-Pérez et al.,
2020; Sidor and Rzymsk, 2020); two reported that 36.3%
and 43.5% of participants ate more (Rodriguez-Pérez
et al., 2020; Sidor and Rzymsk, 2020) and three reported
that 11.4-51.3% and 14.1-74.3% of participants increased
and decreased their total food consumption, respectively
(Gornicka et al.,, 2020; Papandreou et al, 2020;
Reyes-Olavarria et al., 2020).

Health status and QOL

Weight change was reported in 5 of 12 studies (Papandreou
et al., 2020; Reyes-Olavarria et al., 2020; Rodriguez-Pérez
et al., 2020; Sidor and Rzymsk, 2020; Zachary et al., 2020).
Each one reported on self-reported health (Yan et al., 2020),
QOL (Wang et al., 2020), and psychological distress
(Stanton et al., 2020), but four did not report health status
and QOL. Five studies addressed weight change: two
reported how much weight the participants had gained or
lost (Sidor and Rzymsk, 2020; Zachary et al., 2020).
Other studies did not define the amount of weight gained
or lost (Papandreou et al., 2020; Reyes-Olavarria et al.,
2020; Rodriguez-Pérez et al., 2020); two studies examined
only weight gain (Papandreou et al., 2020; Rodriguez-Pérez
et al., 2020). Altogether, in these studies, 12.8-39.8% of
participants gained weight and 14.2-19.8% lost weight
(Papandreou et al., 2020; Reyes-Olavarria et al., 2020;
Rodriguez-Pérez et al., 2020; Sidor and Rzymsk, 2020;
Zachary et al., 2020). Reyes-Olavarria et al. (2020) reported
sex-stratified weight changes.

Factors related to dietary changes

Of the 12 studies, 10 reported factors related to dietary
change (Gornicka et al, 2020; Luo et al., 2020;
Papandreou et al., 2020; Reyes-Olavarria et al., 2020;
Rodriguez-Pérez et al., 2020; Romeo-Arroyo et al., 2020;

Sidor and Rzymsk, 2020; Stanton et al., 2020; Yan et al.,
2020; Zachary et al., 2020), including age (Gornicka
et al., 2020; Luo et al., 2020), BMI (Gormicka et al.,
2020; Sidor and Rzymsk, 2020), weight gain
(Reyes-Olavarria et al., 2020; Zachary et al., 2020), psycho-
logical conditions (Papandreou et al., 2020; Romeo-Arroyo
et al., 2020; Stanton et al., 2020), residence place and status
(Goérnicka et al., 2020; Luo et al., 2020; Rodriguez-Pérez
et al., 2020), educational background (Rodriguez-Pérez
et al., 2020), and COVID-19 infection risk (Yan et al,,
2020). Luo et al. (2020) reported that older participants
were more likely to change dietary habits, but Gérnicka
et al. (2020) reported that pro-healthy dietary changes
were negatively associated with age, and that participants
with high BMI were more likely to change to healthier
diets. In contrast, Sidor and Rzymsk (2020) reported that
participants with high BMI were more likely to increase
food consumption and snacking. Two studies reported
that participants with worse psychological conditions
were more likely to increase consumption of snacks, food
(Papandreou et al., 2020), and alcohol (Stanton et al.,
2020). Rodriguez-Pérez et al. (2020) reported that partici-
pants who lived with children were more likely to change
to healthier diets, but Gornicka et al. (2020) reported that
unhealthy change patterns were positively associated with
living with a partner and/or children.

Assessment of the methodological quality

Of the 12 studies, each received one of these ratings
depending on the evaluations they received: “Good” (if
graded positively 6 or more times), “Fair” (if graded posi-
tively 3-5 times), or “Poor” (if graded positively 0-2
times) in terms of overall quality (Table 2). None of the
studies selected or recruited all participants from the same
population or similar populations, and none assessed the
data over time. Most studies scored poorly on sample-size
justification.

Discussion

This scoping review summarizes the studies examining
changes in food and drink consumption triggered by the
COVID-19 pandemic worldwide. The 12 studies were exam-
ined and reported on various changes in food and drink con-
sumption, such as the frequency and amount of snack,
alcohol, and vegetable and fruit consumption. These
changes showed both increasing and decreasing trends and
were either healthy or unhealthy. Ten of the 12 studies sug-
gested some factors of dietary changes, such as age, BMI,
psychological conditions, and residence (Goricka et al.,
2020; Luo et al, 2020; Papandreou et al, 2020;
Reyes-Olavarria et al., 2020; Rodriguez-Pérez et al., 2020;
Romeo-Arroyo et al, 2020; Sidor and Rzymsk, 2020;
Stanton et al., 2020; Yan et al., 2020; Zachary et al., 2020).

Some studies reported an increase in consumption of
fruits and vegetables, whereas others reported a decrease
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Table 2. Assessment of the methodological quality of the included studies.

Study | 2 3 4 5 6 7 8 9 10 I 12 13 14 Overall quality
Luo et al., 2020 + + + - - NA NA - - - - NA NA + Fair
Yan et al., 2020 + + + - - NA NA + - + NA NA + Fair
Wang et al., 2020 + + + - - NA NA + + - + NA NA - Good
Rodriguez-Pérez et al., 2020  + + + - - NA NA £ - - + NA NA + Fair
Romeo-Arroyo et al., 2020 + - + - - NA NA £ * - + NA NA - Poor
Papandreou et al., 2020 + + + - - NA NA + + - + NA NA + Fair
Gornicka et al., 2020 + + + - - NA NA + - - - NA NA + Fair
Sidor and Rzymsk, 2020 + + + - - NA NA - - - - NA NA - Fair
Stanton et al., 2020 + + + - - NA NA - - - + NA NA + Fair
Zachary et al., 2020 + + + - + NA NA = - - - NA NA - Fair
Reyes-Olavarria et al., 2020 + + + - - NA NA & + - - NA NA + Fair
Ammar et al., 2020 + + + - - NA NA - - +- NA NA - Fair

I: Objective clearly stated, 2: Population clearly specified, 3: Participation >50%, 4: Similar populations, 5: Sample-size justification, 6: Exposure assessed
prior to outcome measurement, 7: Sufficient time frame, 8: Different levels of exposure, 9: Exposure measures clearly defined, 10: Exposure assessed
more than once over time, | |: Outcome measures validated and clearly defined, 12: Outcome assessors blinded, |3: Follow-up rate, 14: Adjusted

confounding variables.

“

*“+” stands for a positive evaluation; “-” stands for a negative evaluation; “ +’

’ stands for a neutral evaluation; NA = not applicable. Overall quality: “Good,”

“Fair,” and “Poor” when the article had more than 6, 3—5, and 0-2 positive evaluations, respectively.

(Gornicka et al., 2020; Luo et al., 2020; Reyes-Olavarria
et al, 2020; Romeo-Arroyo et al., 2020; Wang et al.,
2020). The decrease may be due to a difficulty in obtaining
fruits and vegetables owing to unavailability or avoidance of
going out to buy groceries. In contrast, increased fruit and
vegetable consumption may be attributable to people having
more time to prepare meals; the frequency of eating out
decreased because people stayed at home longer than usual
during the lockdown. A review linked higher vegetable con-
sumption with having more free time and willingness to
prepare home-cooked meals (Appleton et al., 2016).

The World Economic Forum (2020) expected people to
eat fewer snacks than usual in several countries during the
pandemic; however, several studies included in this review
reported increased snack consumption. A systematic review
found severe mental health problems among individuals
and populations in strict quarantine and isolation in differ-
ent contexts (Hossain et al., 2020). Moreover, perceived
stress was positively associated with consumption of
savory snacks (Errisuriza et al., 2016). Perceived stress
management moderated the relationship between stress
and sweet snacking (Errisuriza et al., 2016). Therefore,
stress management during the lockdown is necessary to
control binge eating of snacks.

Contrary to popular belief, multiple studies in this
scoping review reported that the number of participants
who consumed less alcohol was greater than those who
increased their alcohol consumption. This might be due to
COVID-19 contention measurements, such as restricting
people from going outside or opening restaurants and limit-
ing people’s opportunities to consume alcohol at restau-
rants. These studies were conducted from February to
May 2020 and, thus, examined the initial effects of the lock-
down. Isolation during the COVID-19 pandemic possibly
led to increased alcohol consumption among susceptible

individuals because long-term isolation might increase
stress levels, leading to an increased craving for alcohol
(Clay and Parker, 2020). Future studies should examine
the long-term effects of alcohol consumption associated
with the lifestyle changes due to the COVID-19 pandemic.

This scoping review suggests that the weight of most people
did not change, although some did gain or lose weight. A sys-
tematic review on psychological health and PA levels during
the COVID-19 pandemic found that the lockdown caused psy-
chological distress and sedentarism (Violant-Holz et al., 2020).
Al-Musharaf suggested that emotional eating was common
among young Saudi women during the COVID-19 pandemic
(Al-Musharaf, 2020). These changes increase the risk of
obesity and have future health consequences. Weight manage-
ment in consideration of mental health problems, is needed
during the COVID-19 pandemic with the support of health
care professionals.

Ten studies investigated factors related to dietary changes.
However, in most of the results, the factors associated with
positive and negative dietary changes were inconsistent. The
relationship between worse mental health and increased
snacking and food (Papandreou et al., 2020) and alcohol con-
sumption (Stanton et al., 2020) were consistent.

Five studies were included (Ammar et al., 2020;
Rodriguez-Pérez et al., 2020; Romeo-Arroyo et al., 2020;
Sidor and Rzymsk, 2020; Zachary et al., 2020), but the
remaining seven studies (Goérnicka et al., 2020; Luo et al.,
2020; Papandreou et al., 2020; Reyes-Olavarria et al., 2020;
Stanton et al., 2020; Wang et al., 2020; Yan et al., 2020)
were not included in a previous review (Bennett et al.,
2021). This is because the search terms differed in the previous
study. The previous review included studies that targeted all
ages and did not exclude people with diseases.

This scoping review has some limitations. First, the
number of included studies was limited. In this review,
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only two databases were used for the searches. The searches
were performed from August 6 to 22, 2020. This review
was restricted to studies published in English. Some
studies written in other languages and some with new
insights may have been published after our search.
Second, all studies included in this review conducted
surveys during the lockdown, which cannot be compared
with any previous event. Third, the survey methodology
of the studies had some points that needed improvement,
in that the survey method in all the included studies
involved a self-administered online questionnaire; there-
fore, we could not measure the heights and weights of par-
ticipants, and the available information was self-reported.
The questionnaires used in the studies were limited and
did not cover the dual-directional dietary change. For
example, some studies examined only whether overall
snack consumption increased. Fourth, because most
studies conducted an online survey via social networking
sites, such as Facebook, WhatsApp, and WeChat, the
sample was not representative of the entire population.

The lockdown due to the COVID-19 pandemic has
caused a change in dietary habits globally. This scoping
review suggests that there were various changes in dietary
habits, such as the frequency and amount of consumption of
snacks, alcohol, and vegetables and fruits, during the lock-
down. Of the 12 studies, 10 reported various factors related
to changes in dietary habits, such as age, BMI, psychological
conditions, and residence. Most of the included studies had
some methodological issues; therefore, it is necessary to
examine long-term dietary changes to develop evidence-based
regulations and guidelines in the future.
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