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Factors affecting the intention of the Israeli population to change purchasing
habits and food consumption following the product marking reform
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Executive Summary
(1) Scientific Background

Food labeling is considered an efficient and cost-effective intervention tool for
facilitating healthier food choices. In Israel 50.9% of people age 15+ are overweight
or obese (OECD, 2017). The level of obesity and the resultant morbidity from
diabetes, cardiovascular disease and more are higher among people with low

socioeconomic status.

To promote a healthy diet and encourage better eating habits among Israelis, the
Ministry of Health regulatory committee proposed legislation requiring
manufacturers to add front-package labeling to food products: a red label on
products high in saturated fats, sugar or sodium (negative) and a green label on
category-specific best choices (positive). The new food labeling reform went into
effect in Israel in January 2020. Comprehensive research is needed to examine its

success in raising public awareness of the importance of food labeling.
(2) Objectives

A. To examine frequency of searching for information on food labels among various
population groups in Israel before and after the reform. B. To examine socio-
demographic, economic and psychological factors affecting 1) people’s decision to
search for information on food labels prior to and after the reform onset, and 2)
people’s willingness to change their purchasing and consumption habits after the

reform onset.
(3) Methodology

Two telephone surveys were conducted: one prior to the reform onset in December
2019 and the second afterwards, in January 2021. Each survey included a
representative sample of above 500 people age 18+ from different population
groups: Jews and other ethnic groups, immigrants and longtime residents, residents
of the center and the periphery. The survey integrated the principles of the Health
Beliefs Model with socioeconomic characteristics, frequency of searching for
information on food labels, awareness of the food labeling reform, willingness to

change food consumption habits and willingness to pay more for healthier products.
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The data analysis employed customary statistical models for discrete and

continuous variables.

(4) Findings

Part A of the study was conducted before the reform. The findings show that those
who reported using food labels to a greater extent had a higher level of education,
tended to live in areas other than Tel Aviv and the center, and tended to be non-
Jews rather than Jews. In addition, a higher proportion of those who reported using
food labels to a greater extent maintained a healthy body weight, adhered to a
balanced and healthy diet, and reported that they never or rarely eat salty, overly
sweet or processed foods. The findings also show that the frequency of using
information on food product labels was significantly higher among women than
among men, among married people than among those who were not married, and

among non-Jews than among Jews.

Part B of the study, which was conducted about a year after the onset of the reform,
examined implementation of the Front-of-Package Labels (FOL) reform. The
results show that most participants (73%) reported hearing about the reform in the
media, whereas more than a quarter (27%) reported not hearing about it at all. The
analysis shows that the proportion of people who were not exposed to the reform in
the media was significantly higher among the ultra-Orthodox population, those with

fewer than 12 years of education and those with lower than average incomes.

An interesting result emerging from the findings is that more than 90% of the
participants supported the reform and perceived it as moderately or very important.
Yet the results also show that whereas 58.5% reported using the FOLs to some
extent, 41.5% reported rarely or never using them. Moreover, 47.8% of participants
reported that they had made very few changes to their buying habits. These
findings indicate that the reform had little effect on the actual behaviors of
approximately 41% of the population, despite self-reported intentions to change
habits.

The results also showed no significant differences between population groups in
degree of FOL use. In addition, the results showed that intentions to change habits
and to begin buying healthier products in the year following the reform were

significantly higher among Arabs than among Jews. In contrast, the frequency of
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self-reported FOL use among Arabs was much lower than their intentions to use
FOL and did not differ significantly from the frequency reported by Jews. A possible
explanation is that the food consumption behavior of different population groups has
changed not only because of the FOL reform but also due to the simultaneous
COVID-19 epidemic in Israel.

The results of the analytical model confirm the validity of the HBM model. The
findings suggest that the degree of FOL use increases together with higher levels of
perceived importance of healthy eating, perceived benefits of using FOL, perceived
importance of using FOL, positive attitudes toward the reform, media exposure to
the reform and frequency of adhering to a healthy diet.

(5) Conclusions

The results of the present study help in understanding the characteristics and
barriers of using food labeling and FOL. Understanding these aspects is essential in
order to better formulate complementary measures that will improve the public's

awareness of the importance of a healthy diet and the importance of the reform.

(6) Policy Implications and Recommendation

Several complementary measures are recommended to increase people's
motivation to use FOL after the reform. First, since more than a quarter of the
participants in the sample (27%) reported that they had not heard about the reform
in the media, the reform needs more publicity, especially in channels targeting ultra-
orthodox and low-income groups. Second, public information on the reform should
highlight the benefits and health implications of using the red and green FOLSs.
Third, in order to improve the public's eating habits HMOs should invite patients
with chronic conditions to participate in specific programs that emphasize the

importance of nutrition and FOL use.
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V'own NN D'NyY7 I X7 D790 yTmn D Nnk 22.8% 17'K1,)1Itn XM wid17 pnou7nn 7y
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nRNE 0ny? RN NN 7 InrTw a7 .(20.4%) nmi (31.3%) 0N o'miv ,(32.0%)
oy D'WIXR N (kN2 ,48.3% nniv? 51.7%) nnaan o'wl N 177 TN IR TIRN
nnw7? 63.4%) nHDun nnw 12- n NINS Dy D'WIR AWRN wnl TMY nnw 12 9w n'Hhwin

.0aTN 722 7w 0"91MTN D'OXRNN NIATONN DX Na¥n 1 0720 .(hnknina 36.6%
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0NV INXYT [ITND NIMX 7270 NX NNYWY nadAI It [In'o? Ni'Na win'w nin'Tth :1 ahav

.D'"INXI O'9IAINT-I'X¥IO D'2"'OXN '9Y7 ,AO9FINT ANII9IA

noYnNn 7 NIY'OYN [ITA NN LA
QNS NIAPYA 07200 NRYYT "I DaATNN
i (N= 513)
X 795 omnyY o'mnyY
[[3)2) yTI' XY S ,Jnng omnyY qQN/nipin %
(N=334) (N=92) (['\1_83) TN (N=92) N7 Dyo
(N=304) (N=117)
67.5% 18.9% 13.7% 62.7%* 19.0% 18.3% 49.1% D' Im
63.8% 17.3% 18.8% 55.9% 16.9% 27.2% 50.9% Dmaa
64.9% 21.8% 13.4% 57.6% 17.7% 24.6% 40.6% 21-39 Yia
67.1% 16.2% 16.8% 59.0% 19.7% 21.4% 34.6% 40-59
63.1% 16.4% 20.5% 60.5% 16.9% 22.6% 24.8% 60<
64.7% 18.5% 16.8% 55.194%*** 21.1% 23.8% 78.6% I nT
69.1% 16.4% 14.5% 74.5% 6.4% 19.1% 21.4% 2y
67.3% 16.9% 15.8% 74.5%* 6.4% 19.1% 72.0% nen 2
"nnosvn
61.0% 21.3% 17.7% 51.7% 20.3% 28.0% 28.0% " XY
70.0% 14.5% 15.5% 52.7%** 18.4% 28.9% 39.2% mw 121y a'pwn
62.8% 20.4% 16.8% 63.5%** 17.6% 18.9% 60.8% mw 12-nni
nolNNn
68.4% 17.3% 14.3% 59.1% 18.5% 22.4% 64.3% nyxIMn? nNNni NY¥iNn
63.9% 18.7% 17.5% 63.1% 17.3% 19.6% 35.7% nyxmnn yn
I'#N 92 7pwn 7y "my
58.3%** 24.4% 17.2% 49.50h*** 18.1% 32.4% 35.7% 1nwa /jop qp'nal/x? 1
69.4% 14.7% 15.9% 64.6% 17.7% 17.7% 64.3% TIRn '71ma [7Ta 9
66.0% 21.3% 12.7% 52.0%* 20.4% 27.6% 29.7% R “/;1 ’:’][":
hh
65.5% 16.7% 17.8% 62.2% 16.9% 20.8% 70.3% P
64.2% 17.3% 18.5% 56.1%* 23.4% 20.5% 48.3% 1:;'1‘,;’: DMIAN TR
67.2% 18.1% 14.7% 61.7% 13.4% 24.9% 51.7% Inx
60.4%* 18.1% 21.4% 59.5% 20.0% 20.5% 36.3% nino 2 MY “;";’1‘
68.2% 18.2% 13.6% 59.3% 16.4% 24.4% 63.7% a7uni 3
66.3%** 19.4% 14.3% 60.1% 17.4% 22.5% 77.8% X%  nand ann
63.2% 13.2% 23.7% 54.9% 20.4% 24.8% 22.2% B
D'ni' M D"MIXINn NN
65.3% 18.6% 16.1% 60.9%*** 19.2% 19.9% Dyo 9x/Nizinn oy
onyY/x?
66.7% 16.2% 17.1% 51.9% 13.5% 34.6% Tmn/omyY
n'Zinn n7OX NN
66.2% 17.6% 16.2% 62.9%** 17.2% 19.8% Dyo 9x/Nizinn oy
nmnyY/x7
64.4% 19.0% 16.6% 51.2% 19.5% 29.3% Tnn/omyY
TaIyn It Nn7OX NN
67.9%*** 16.5% 15.6% 61.2%0%** 18.1% 20.7% DYO qr/NIFINT DMYY
onyY/x?
43.8% 33.3% 22.9% 39.6% 16.7% 43.8% Tmn/omyY
ANM2 NITh 7Y 'y
56.906%** 26.1% 17.0% 34.49%*** 19.5% 46.1% DYo qQx/NIFINT DMy
o'nyY/x?
69.6% 14.6% 15.8% 69.7% 17.4% 12.9% Tnn/omyY

*** n<0.01, ** p<0.05, * p<0.1
"TiRn" (5) Tw1 "X7 7992" (1)-n 7nin nin1 5 7w n710 +

nNiaa DX 1IYOMY [ITN "X NN VY YT win'yn NN ,N7202 NIKYY |NY 90

D'AVIN ;D'TIN'Y7 AXRIYNQ DY ;NN N75wn 2pa Nikan NIXIQZN 272 'NIynNwn |DIXa

QA 7pwn 2V 0N 775 0T AWK 7R ;TN 21X 7N TA7N DMINK DNITRA DNIRNNN

AWUN 17NN 77wn 7Y DNNIY DR DY9 QX IX NN'T O'My7 QWK 19R7 ARNUNA N
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71DX7 DANNDD 17X ;RN ITA DMINA MY D'7200 N7 ;DRI NITIRA NAITN 7V D' T'Om

JTAIYN It IR D'7INN IR D'NIPN DX X7 7951 I ninm omy?

HBM 7Tin gyl niiavg 1Ay NIRXIN
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2V2 2P NMIYAWN DN (It XM DN 7Y yTna win'yn NNTTNY ) 7V nivaaxn It
NIRMI DM (2,1 NN 72V YyTNa win'ynn NIoSNin NIVInn ¢ AN ninna nimA (1
Yin'ya |IN0 7w ANk NInRa nimY (3 ;ptan nYm oy yTna wvim'y? omonn 7w ni
7y NTOPN 7w NOSN1 NIA'WN 7Y NI NINRAA DM (T ;RN DATH NN (It DIfmA
DR'0 7Y NI' NN DM (1 DN NI 7w AN ninka nima (N ;RN NN

JIMINDA NYA'0M 7 NI NIinika ninn (I ;N2 X7 |ITN ND'"X] 0'05N1]

IN 770 7w '0"7IRD 77NN NIRXIN

(Ordinal Logistics Regression) n'0o*I7n n'01a1n NN NIRXIN DX NNdon 707 2 n7a0
[IN'O NIMIN 72WY YT'NY wIN'yn NN 17NN NINWNY DNIYEN D'NIIAN NIX NPT TWUN
NN 7Y yTNn DNCTNOITRA L7 (9IKA" NN NPRWN 7Y 1y D'ONNWNN LIt MIXIN
NN "7axmn DX NNRRY ORN 7Y NI07NNN 7Y Y'Own 0NXIn 7y 0 ny'omn Itnn
o'ny? = 3- 1 omys? = 2 ,077/Miinn ony? = 1 nimiop witwd 17T D'9NNwNn
(2 ;(X7/1p) M2 i nwDAY 'RANK QNNYNN DX (K ' DN20NN DNNYAN . TNN/Ninng
NITNN 7w NOSNIN NIA'WNN NN win'yn NoSnin nwinn :HBM 71m nimiaop
(2 ;(0mon = 2 ,n1va X721 0Don X7 = 1) IM NI'IN XA 09NN [INVAN NTALL,ARNAN
61 ,42-60 ,21-40 =0'021) 72 nxap ;(DN2a = 0'01) ' :D'NAN O"'ONMINT-I'¥ION DANWAN
-X7 ,0'02= D'TIN') NT (DY 12- n NIr ,0'02 = NINSI DAY 12) A7Dwn Y ;(nvnl
NyXINN ,0'01= NYXINNNA NdIN1) N0l ;(0'02= 1wl X7 ,'1wa) 'Mmnown axn ;(0'TIn

.(N2yni

HBM 77m nimnaop 177 0"7n '7an panwnn 0w L1 717m :0'71m aw 0970 n7aon
D'INWN DNIXK DR 77D WK ,2 771, NN 7un? Imn NwDY 7V 'RINK QNNYNN DRI

.0"9MINT-I'YION DINYNN N90IN2A ,1 7TiNa nd nn'aon
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TAN NI'INA YIN'WA NIN'TNY DIYEN D'NIIAD (N'0121D NINM NIXNXIN 2 2720

Tn":lrm niv7Na nya IT™Ta NI'NNMA vin'ya nNYTN 217N nanwn

2%1n 1%7TIn
95% 1nva niNNn 95% pInv nINN 120N NINYN
OR OR
1" 7122 7122 1"y 72122 7122
Innn IMnn

NN NAITH NR'WN
77571 21wn X7 = 0'01)
3.87 1.97 2.76*** 3.84 2.04 2.79%** (a2 /oynma awn/
YINn'yl |INV'AN NYINN
X7 = 0'01) tnrrmma
vyna aIwN/ 71 a1wn
3.78 1.62 2.48%** 3.77 1.76 2.58%** Hana/
NN 7 n/'RNR
2.21 0.91 1.42 2.33 1.04 1.55** 8(X7 = 0'02) N2
[ITAN NI'IN NI7VIN
NID'R DX NIN'VaN
= 0'01) |ITAN NIN'LAI
2.64 1.12 1.72** 2.64 1.20 1.78*** l(uxnxa/non K7
2.39 1.05 1.58** (0™2ax =0'02) "Tan
0'01) 41-60 7'a nxap
1.32 0.49 0.80 (21-40 =
0'01) 60 7yn 72 n¥ap
2.24 0.76 1.30 (21-40 =
12 = 0'02) nDwn
2.04 0.86 1.32 (nino1 Dnw
3.01 0.98 1.72* (A =0'02) N7
= 0'01) 'MN5Yn 1x¥n
2.61 1.057 1.66** (e X7
yXInn = 0'01) N01N
1.72 0.70 1.10 (v¥imnnn ninoi

Pseudo R-Square
(Nagelkerke)=.236
Akaike's Information Criterion (AIC)=

723.127

Pseudo R-Square
(Nagelkerke)=.204

Akaike's Information Criterion (AIC)=
703.640

TN/Tnn vwnd=3 ,0'Mys7=2 ,0¥9 gx /NN'm o'ny?=1 n'n n7ont
TINN N2IN=2 ,11 /oyn /X7 7H92=1 arnntion £
pP=1,87=0nnn70n 8

n'oon =2 ,y¥nka /noon X7=1 n'n 07100 |

*** p<0.01, ** p<0.05, * p<0.1

D'7T2 ITAN NN 7YY YyT'Na win'y'? ovin'on D 0'RN 2 n7a0a 2 7T 7w o'Ryxnnn

TX'D NV [INV'AN NNN ,N71Y [ITN NN YiN'yn noSnNin ninn v 70 17NN |9IX2

nNTn ,qo0na .N7T2 AN MITH NN 7W NOSNIN N'WNNL N7TA ™ NI'ina Unnwny
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[9IX2 D DKX) NN AN PE NI/DRIYI DI'RY 17'K7 ARIIYND NID'RIY] 27pal DD2aY
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(19.8%) nyxmnn 2vn I (15.4%) nyxmn noin *wa 21172 WwWRn (35.3%) yxmnnn
N1 I N2Y/N1I AT mn o nnivna PN (90.5%) naTa n'onnwnn nn
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D'NYY7 IX T'NN D'YNNYN DN D INNT DATAN 'onnwnn 35.9%-w 5 7y D'v'axn o'R¥xnnn
;NINITX NIPATA DY DXIN NMPA 0'YIN 0N D1 DIRNHD/NMITRD 7'n00 NIpaT™a Niang
D'wnnwn on D 1"y 41.5% Tva ,"'non NipaTna 0'mMys? n'wnnwn on D Nkt 22.6%
JITA XM WD 2y 107NN NIX? 7'N0N NIPATN IWNNWN X7 DY9 X IX NIRINT D'MyY?
DxXM? nmpn 200 1w v Nt (51.1%) Damin 2anw D Y D'yaaxn DA 0RYANN
D N 47.8% ,NRT nniy? L(TIkn N21/N2/N1I1'a nT'Na) NNNIvN NIyl NP 0'RNA
IT n¥Z 270 9% ,D X7 wr 99D 1'w X7 IN DNTY NWDIN Y7200 DR 'Y X7 0ynd DN
178 TINK .NNII9N 197 TIY XM [ITA WIDN7 DN DAY (1D 022002 "' 'R W 1IN T

(N NIRAN NIXIAZN 222 N NiIaa AN NIt 0'RMNA DMIXING 2Mp 200 'Y v innTe

nn? 59.1%) naw 12-n nir 7w nHDwn a7 axiwna paw 12 Ty 9w n'bwn Ywa
39-7 21 o'x7an v 178 7 (60.6%) 40-59 7an nxnpa (2 ,(nnxnma ,54.7%
NX NRY? N2 D MK 69.3% ,qo0m .(57.7%) n72vni 60 72an nxiapa 1781 (50.7%)
MnX 30.6%-w TIva ,n2aNpn NIy NI 0'RNDA DNIXINY DN7W NDMINAL [ITAN WA a0
N90IN D7w7 DDIN DN D 1YY DATANN 63.5% D N .DNY7a0N DX NNRW?  DNAIDA |'RY

.MNITR N'IN2 DYNI0N DI'RY 09170 DMXIN 1Y 1NN

oy .(65.6%) NXkM21 MITINA NAITN DMWY 2V INIFT DO NNYNAN NN L,NITNN ‘22007 'wXa
7w ,|ntn 75 D'mton pMpznal NN o'my? noNx v ineT oamnan 20%-n N NNt
nN7X .(31.7%) 0N o'miwi (31.3%) 1210 ,(20.7%) N 7w dniaa nimd 0'7'onn DNIvIn
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,63.8% Mn1y? 67.3%) DN2aan NP 0'w1 1770 ,NIANE DMY7 AN DATH NNNMY 2V 1INy
- 21 an nxip 1171 (63.2%) 40-59 2% nxnwina (75.4%) n'tvni 60 12 an (nmxnna

.(60.1%) 39

(3 NTIMY) DNXI DY9MNMT-I'YIO D1'ORN '97 171> DATAN NIA79NN NX nndon 3 n7a0
N0 NIPA™2A wim'wn NTn (X 9% ["oxn 75 7¢ TINKN DX DN 7100 90111
2200 nnw? namdn n (2 1,(0.91 72N YW X9YX DY 20M NINWN) NIgNYnmiTN

3.0'Nan D'UTIN YWY DY ']"h'WJJ nNMION NIV NI' 0'XN2 DMXINYG NdMXNI n"pn

720 DNIY DAY (11D DR300 IR NNYWY? D2IDNN DR D INFTY 26-0 Nk 770 1)k (N=457) 7w n"pn *2200 DR 1YL DN 0'onnwnn 1oon 3

N2 DATD YN
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197 ANIIDIN NIAZYA [ITA "IXIN 7W 22"IXI 2 '7200 NIYY 2D NIZATNA Uin'ya nT'n 3 a7a0

D"INNI D'OINT-I'XIO D'1'"'OXN

D'N™M2 DXINY 07270 NRYY NaIdDA 1"n0 NipATNA WIn'wA NN ° DATAN 7TIA
NaNpa MYa AnNIoA NIYA Ane (N= 487)
/ 79D nTn X791
M1 NN AT AN
AT na1 /mn nTma
TINAD D20 nana nana %
noyin TIND noymn
(N=203)  (N=114) 1400 (ne1ze) (N80 (yeign)
47.2% 25.8% 27.0% 31.1% 32.3% 36.6% 51.9% n'va |'n
41.5% 24.1% 34.4% 25.8% 33.9% 40.3% 48.1% [nlalb!
42.6% 27.2% 30.2% 24.3% 35.8% 39.9% 35.4% 21-39 b
46.1% 25.1% 28.7% 29.9% 31.0% 39.1% 35.6% 40-59
44.5% 21.9% 33.6% 32.1% 32.1% 35.7% 29.0% 60<
42.1%* 24.8% 33.1% 27.8% 32.8% 39.5% 82.8% TN nT
52.7% 28.4% 18.9% 32.1% 34.5% 333%  17.2% NN
0, 0, 0,
45.5% 26.5% 28.0% 29.1% 32.3% 387%  70.7% " AN
MNown
42.0% 21.4% 36.6% 27.3% 35.0% 37.8% 29.3% i
49.1% 23.7% 27.2% 36.0%* 29.2% 34.8% 36.9% mv 12 1y n'7own
0, 0, 0, - 1
41.8% 25.8% 32.4% 24.4% 35.4% 403%  63.1% 121”];}‘”
42.6% 27.8% 29.6% 27.2% 37.5% 35.3% 42.4% yxmn nnnn no»N
49.5% 23.9% 26.6% 34.2% 24.8% 41.0% 27.0% yxinn
42.5% 24.4% 33.1% 23.7% 35.9% 40.5% 30.5% yxIimnn wn
44.3% 26.3% 29.4% 28.0% 30.9% 41.1% 43.0% ™INI2AAX 7N 0NN ITX
44.4% 23.6% 32.0% 28.7% 34.9% 36.4% 57.0% ANX
43.9% 34.1% 22.0% 34.9% 34.9% 30.2% 9.1% TN NIMT NN
44.4% 24.3% 31.4% 28.0% 32.8% 39.2% 90.9% n17'n
0, 0, 0,
40.8% 24.3% 34.9% 28.0% 34.9% 37.1% 38.6% nING IX 2 19on
N1 NI
46.7% 25.3% 28.1% 28.9% 31.9% 39.3% 61.4% n7uni 3
31.5%** 26.8% 41.7% 18.6%*** 32.8% 48.6% 36.7% NTMa/X? 17D vy nNmwv
NTna/ noyin Qi Ypwn
nn'a |||7:n
52.3% 23.9% 23.9% 34.0% 33.3% 32.7% 63.3% /N1 nTNa
TIND NN
0, 0, 0,
45.5% 23.6% 30.8% 27.1% 34.8% 38.1% 75.4% N9 :’J?ﬁ”}
2026 R=6-0n-06513
41.5% 3% 30.2% 31.6% P8 29 40.2% 24.6% )

*p<0.05 , ** p<0.01, *** p<0.001

;3.5-2.5 :m1n1 nTn;2.4- 1 ::mop nTNA/R? 7751 D aow NIz 5 %W 07102 TN VM9 75 .09 NYITY 7Y YXINNN 1D 7O NIPATNY WIN'WR NINWn —

b
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NAUTN 7¢ NoSNin NR'wNN 7¢ ,7'N0 NIpaT DX 7¥ NOSNIN NR'WNN 7¢  NIpaTNa
NI QDN WIN'YT7 pRam 91X NNIYR IXXN] NNIIDIN 970 NN nimy 7v1 ,NkN]
N7'NN ONK7 DXAN NIYA DM 00 NRYY AN Nnika i N 7'no NipaTa

.NNI1N

207NN 7TIAN NINXIN

NTN 7¢ 17100 NINYNN NIV DaNNN NNIXIA 1'0NAN 77N NIRXIN DX nndon 4 nhav
N'0NAN 7T nIKYIN NX Nnoon Al nooia A3 n7a0 17K L,T'NO NI win'win
70 .naNpn M2 ANnIoN NIAPYA [ITA XM 7¢ NN 2200 NIRYY NN 1Ry N'uotaln
D"9MINTN DINYNN DK 77D [IYRIN TY¥N .0DTYX NYIIXR 7721 1D 0w Avin 77N
2un-1 ,0nw 12 1v-0) nDwn nna ,(0'Tn-1 0Tt X7-0) DIk? ,(001-1 ,na7-0) YTan 7w
DNIYPN DANYN 770 awn Tv¥n L(ixn/Tikn a1o-1 ,noni 210-0) mikNa avnl (o 12

;("2 DTN -1 ;NN Ik N AT - 0) 'pn qia pwn 2y MY (1ron :naItni NIXNAY
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Nos5n1 NIA'wN (N2 nTNa - 5-7 X7 7901 - 1 2 van nimiz 5 0%710) NIk nvaom

NATN 7V Nmwn NNl L(N2Y nTNa - 5-7 X7 9901 -1 12 vaw nimiza 5 0%10) AR NNy

DNIYEN DINWN 773 'whwn Tuen L(Tan - 6-7 X7 07v%7 - 0 "2 vaw nimiz 7 0710) NN

['2 Vaw NITI71 5 0710) NN1I9IN 7w 2wnd MIYPENT7 N9'wNN ' iT'N0a Arnn NnIivaY?

-1 12 vay nimiz 5 0710 ) nnivan 97 nirarn nimyi (N2 AN - 5-7 X7 9901 -1

nosnin Nwinn v HBM 1nwn nx 775 nnxnt 'wann vy (N2 nTna - 5-97 X7 9o

win'y? omon (N2 nTna - 5-7 X7 902 - 1 2 vaw nimiz 5 0%710) NipaTna win'wn

p-1,%7-0) m™"no nipaTna win'y 7w nosnin nia'wnn (P - 1,87 - 0) nipatna

(N =487) 1"no nigaTnl win'ya NT'N7 DNYN NaNn N1 N1IX'Y 2'ola ¥1in (4 a7ao

P value B SeB B
11%
162 0.06 0.10 0.13 (nw'x =0'01) 01 TAN
.804 0.01 0.00 0.01 712
.057 -0.07 0.12 -0.24 ("' X7=0'02) DIN?
.052 -0.08 0.10 -0.19 nOwUn nm
(n1w 12 7Y =0'01)
.720 0.01 0.11 0.04 MIN'M2 XN
21%
187 0.05 0.10 0.13 Qi 77wn
157 0.06 0.05 0.07 n'xa'vIn
N'MINM
.012 0.11 0.08 0.20 NITNN N'wN
<.001 0.32 0.05 0.40 NXM2 NITN
31w
.026 0.09 0.04 0.10 MIYpPN? no'wn
<.001 0.24 0.06 0.30 naI'n NNy
77Tn -4 1%
HBM
.002 0.14 0.06 0.18 NIOSN] NI7VIN
.955 0.01 0.09 0.01 D'09N1 D'ON
.024 0.09 0.10 0.23 NoS5n1 Nia'wn

7"N0 NIpa™ 7w

Note. Step 1: Adj. R? =.029, p = .003. Step 2: AAdj. R? =.231, p <.001. Step 3: AAdj. R? =.101, p <.001. Step

4: AAdj. R? =.026, p < .001. Total model: Adj. R? =.387, F(14, 472) = 20.58, p < .001.
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NR'wNN NN 90 7T "0 NIpaTNa wnnwin? '1n'on D NIXdN 4 0102 NIRXINN
NO'WNN qP'n N7V ARMA NAITH 72V ATOpNN NN N7V RN NITh 7w NoSNan
nnY N7 N0 NI NNISN 97 NN NITAYA NN L0771V Anio? nrmaivpnn

N1y NpPATNA YNy 7¢ NOSNIN NIA'WNN |21 N7y NIPATN] YIN'YN NOSNIN nyvimnn

MY [ITD XM NIMpa 02200 DY nann D nikdn AL nvoia A3 0720 7w nIXXINN
NN NN DY 178 272 ,0'TIN' 202 TWRA DTIN-RT 2172 N NN An'n nangn
NNII9N '973 NIAI'N NITAY 7¢ NIF NINIAA NN DY 17X 2172 ,NMMIRNA Y20 9w N

.7"N0 NIPATN NNIISIN NOSNI NVIN 7 ANI' NNIAA NN QY 178 21721 T'10 NIpaT™

D" 70N Y |'2 D''NXNIHYN D'RXYXNN

7w AN niaa nink (2019) nnavnn 197 D 71y A1 no1a A2 07202 DAXINN O'RYANNN
(91.0%) "2 v N1 aTNa DNY ITAN 7200 DR NRYY DNAIDA D 1YY D'Yn
D MY DY 7Y N DR TINK D Md .(69.2%) nnI1on INX7 DR'wnn TINKY ARIYN
TINX? NN (92.2%) nwDIN nya N2 TV NI TN NIPATNY Wnnhwn? DNida
7¢ YN 19NN D'PNAM 0'7TaN IRXYN X7 D vy W (61.6%) nnionn anK? nra'wnn

WD 1202 D'PTAIN 7W YN UONN A7 [IWXIN 1702 DI9NNWAN

WXINN D NIKN? N O'RYNNAN 0 .[AT '97 D"I7NN DINWNN NIR79NN DX Makn 5 n7av
[2 m> .2021 miwa ,n77on ™n2 ,7on 01,2019 niwa 770N ™Nn DI DNWAN
NNII9IN INX7 NDINA L [ITA NDMIY 7200 NNYWY NN D 0 T'yn 0'PNamn 0'771ann D N7y
nnna (2019) nndn 197 NiaT™A wnnwn? naidn L nd .(2019) N9 Cwkn (2021)

.(2021) nnX? 7y191 N2 wiIn'wn TWRN

INnT '9%7 n"1YNA DYANYNA NIAYONA 5 0710

P value 2021-nx 2019-19% >"ho
M (SD) M (SD) M (SD)
p <.001 3.13(1.34) 3.95 (1.06) 3.54 (1.27) | "7;2an nnw'Y nidin
(1-5) pm nd>"x
(n = 458) (n = 468) (n =926)
p <.001 2.78 (1.25) 3.87 (0.98) 3.34 (1.25) | ynnwun nan
1-5
(n = 487) (n = 515) (n = 1002) (1-5) nipatna

2020 20 X-6.0n 0910




2018/25/1 :appnn 190n

nnpont |I'T .5

2V INITY 19X 0P D DM ANIdN NN 197 WY1 TWUR nnn 7Y 'R 270 'R¥nn
7¥ NP NN N7WN DN Y2 7Y AN DR W'Y W AN D21 NTNA (It NN vin'y
,00112 .D'TIN'? ANNYNL D'TIN' X7 791 ,7O7001 22X 7N TA%n D'INR DNITR DIANN
DNIYN 17X 7Y NI DAY WP N D2 QTR I DN WIN'Y 7Y INFTY 19X 2172
NOMIN] 'Y IYVANY 7R 7Y RN NITIRND NAITA 7Y D T'opnn 19X 9w 1N qia 77un 7y
D'MY7 IX DYD RV INI'TY D'0I9 7Y DNA7 (I NYWDI7 D'RINRD 17K 9 XN |ITn
D'RXNANN DX NAKRIN DINNRD ARXINN . TAWN IR " 21NN IX NI ITn 072218 0N NIIN
NIV 7¢ NI DN NI 1DIXY D019 [N'97 A" 1w (Lin et al., 2004) 'niwn "7 v
NXIYND [ITD NI'IN 7YY VTN DR WU9N7 NP NNIND NT'NA 101 7N00Y71D 7w IR 1N iy v
D7yNNY7 N"01 NNT'R 1'97 2'0AIN 01I0MTN 7TIN T 7V IT NYSIN NNA0IN IPNNA .0NINKY

.DN7Y DNININN |27 0101 NIANINN [9IXA NIYAIN NIO'SNN |2 W97 DNA7 717y yTnn

IMINN 72N YT 02 1IW9'N ,0NMI9ZYN DK MNION YT'NN D7YNnY 101Y 0'019 ,7dN NN
o7 nrrnnw niNnY? ,)2'97 .(Ong et al. 2017) m% nNIvEn DNMIrYl IX DNNIV7NNA
;AN NII'RY DATN 72200 '72p27 Y107 WY TWUKR 2N 'MUTN YT 7907 NINYY [ITN XN
.(Lin et al., 2004; Ong et al. 2017) Nt yTMn D7YNN7 D'0N IT NXIAPA D'WIR KPITY NN
NATN 2200 *7u2 D'WIR YIDWYT "D D'A7IN NINYTA MTYX] IND 7V D'YRANN 17X D'RYNN
AIUNYT NIY NI'MWOKRN NNX .[ITA2 MITNN 27N [IN'07 NIMINA UNNWN? NR™MA NII'RY
YN IX/I NNdon 071100 ,7wUn%7) 0IND DAXN] 0'7910N N1'ATN DY7INN NIDIPY X' [Ny
NN YNNWNY TX¥DI NITAN NIA'WN DR N0 YWUX NIFTIYY NIMdINA qnnwnY (nida oT

.DN7Y NITNN *7200 NIR 19WYT *T1o1 It "IXIn 7w

YIn'yn NNTN D DTN DU9AIMT-I'YION DIYONAN DX 7700 '0'7IRN 7Tmn 'Rynn
2772 ,0M227 NRIYND D'YW] Q72 702N [9IKA NN ANYD It XM DN 72y yTna
DNZNN? T2 ,NRT DY .0'TIN'Y ARIYNA D'TIN' X7 20pa1 ,0'RIW1 K77 ARNYND ORIV
Mackenbach 2005; Blitstein & Evans 2006; Worsley ) nnnx ni*Tna pwiv omTip
NO1dN '"7V2 2N (ITA NN 7YY YT win'wn DTN 0'7naim n0'71an naxxn X7 ,(2003

XY NN NYXIMN NN 7p27 ARNYN2 NdINa

o7l (HBM) nifmINMAN NRMXDY 7T NI9PN NN DNWKRA DA '0'7IRN 77N 'Rxnn
NN ' ITAN NIMINAY VTN MNP 20 YINY IWYY D017 1D IKYN .DNNK DTNIRNINN

YUNNYN7 T¥D ny'T2a 09NN [INVAN 7¢ NIMIN2 win'yn NIoSN1N NI7VINN 7¢ NI NinRa
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NOX'T 7V NMYN DTN YW1 MIThN 7w NoSNan NIA'wNn 7¢ ;AR NAITH "N'NAY7 DirinAa

XM

Rimpeekool ) 7w 2nnn 'kxnn Dy TNR NP2 NIV DY7RIWD QYOI7DIND 1Y 17X NIRXIN
NINNAN 7Y NMITH 7¢ nysSwnn 1272 D'M7'RN 2172 MImRN D IXN W (et al. 2016
INYIN L|ITN XN DYDY X7 [1IT XN [1N'0 NN 7Y YT IWANY'Y NNN0N DX N'7'Tan
yam (Jeong and Ham 2018) nxni aIXa 7¢ D'R¥NNN NX DA D'AKRIN 'NDIAN PNAN
DN'97 NN INNN N"oI7IRN 27 (Lin et al., 2004) 'miwl |*7 7w1 ,ARNIP DNT NUOIINY
D"ID'ON DY N'X71IPA NRYND [ITA DYDY YA RN NITN 7Y NIA'WNN NO9N] 12 [9IRN
D'NIIAN |27 NI'INA YT WID'NT NNANO0NN |2 TWR DA IXKYN NIYI |'7 .yT'NN WNK wI9n?
|27 D'AIon NIt 7w NATAIM NDMX |2 DXNNY YAl NITNY YA YT :0'Ran 0'21712'090
12'0N NX NYYN7 NN'NON NP RN NAITN D D'0N 097 1A [DIXNI L, NIFMIXNA NI'YYA
apnnn L(Lin et al., 2004) 'miwi *77 Tana ,nxt oy .(Lin et al., 2004) n1and> n7nna ni7nY
12 |DIXN NNAIT? .NIMIKNAN NRIMKD 77M 79 DNNXK NIMR0PZa NN XX X7 'Ndin
720N .NANND NI It NN DRNPZ 7Y NR'WNN NOSN1 12 |9IXN ,D'A0NN 0'09N)
nwn2 7715 ,2004 -n ‘nivi '7 7w Apnnn W MIoNd TN 0N DYI'Y 17NY RIN TAR MWONR

.NAUTN? YaN2 D'WIR 7W YT DR 19YWYT YWY AWK [II7n Y17 ONir nan

v [INV'AN NO'™ON NN2AN7 NI FTYX D NITANN ANNISN N7Nn 197w A7NNN NIXRXIN
DTTIVAN DMO0N ,\0N N'N' LN YIin'yin NX 71207 DMWY NITMNN 7Y yTNn N1aNd D'WIN
N'N12 NN YIN'WN 7¢ NI2VINN DX w7 DDNY JITN "MXIN |IYJ'O'7 Nn'na vym'vn nNX

N Yvin'yin NX 1an7 'ma [IT "X

752 'K 7707 07w 770 A NN N7NNN TNKT7 MWD 1WAY DN gnnn 7w a p'in
NIRXINAN .ATIXN N'TNA NIZATA NIYXAKD [ITAN XN AN 7¢ NI DY DX [NV
AN TIVA L MIYENA AYTRN Ao 7w wvnw D 1nirT (73%) o'dsnnwnn nfaan D a1y
N7U D'WIRD Y'Y D A7y nimann 77 niwpna 2y wvnw X T (27%) vaon
Y3 172 ,N'TINN DTOIPIIND Q72 NTMIYNYN DI ' MIYPNA Anlio? 19N

.UXINNNN 121N NO11N *7vya 21l TIN'? Niw 12-n ndina n'Dwin

1091 NN15N PN o'onNNwNNN 90%-n MNI'Y XN D'RYANNN NN7VY N1MIYN ARXIN
APNNN 7Y IURIN 7NN 'RYANT7 Anim ,TIKA N2 IR N2Y/N11' TN NQIYND DNIR
NIPaA™ win'y v 1INt 58.5% w nikan NIRXINND ,NXT DY .ANI9N N7'NN 197 1Waw
.0Y9 X IX NN 0'NY? ™0 Nipa™a win'y 2y N1 41.5% Tiva ,nn'ion nTna "no

197 .0N7W NYUDIN "N DR 'YW K71 VYNd DAY DT D'onnwnnn 47.8% ,on e

2020 Py X-6.0n 0910



2018/25/1 :appnn 190n

, 210 DY7'O1nN DX T'AN IX NIANE 0ny? ooy onvw It 20%-n N ,nnaion iy
7¢ NO'WNN NMN? DMIT DNW'Y NIXIN NIRXINND L,'NDIN NN NI 01N DINIY
NX NNYY 0'0mM 1N onw X 0amnn 70%-> ,NKRT DY .NIPATAY NIWN 17002 00NN
1D DTN 17X D'RYNN .N2NPZN NIYA NP O'RN2 DNIXINT DN7W NDMIXNI[ITAN DYDY Y2200
NIT NNNY ,nroIiknn 41% -> 2172 72v19a NIfIANINN 2V NuYIM NYSYN ANt NnioY?

.0"2200 NNWY? nRnd 7y myy

7Yn ,nmIon ot 197 2019 nmwa YRIw Waw 7 Tn2-011'a-00'RN pnn 19 7y
D'9'0NI 27N XN L,D'PINA NIXFYN 12D ,0NXIN 7w AN M TINK WD) DY N
NP 7TA TINK IWOY D'TIN-D'TINY N 'Zwn .0t TINE DYTINY N PeUn WUNN L, DpNimn
NIRXIN .(Samuel & Maoz 2020) o'Tn DI'RY D"TIN' N 'PYN WRNA 1770 DNximnn
NIXAAP 2 0'7NAM D'7TAN 'K D NIKN ANMI9IN DIY! INX7 NIY WY 'NdRN PNnn
NOMIXN 7200 w7 nnipn 2019 mawa L nd .T'N0 NIPATA WIn'wn DTN NTOI7IRND
NN'WX NINDWNI NIFANY NINDWNA ,NIFTIN NINSWN 1172 INI' NINIAA IXXA1 NNYI9IN NIyl
D'72200 NRYY? nnipn D nikn 2021-2 'ndnn agnnn nikxin (Samuel & Maoz 2020)
DY 2172 NFNIYAYA NINRA ' ANIDIN NIAZya NP ORI DX naNgn vl
NN"N 02TV 272 NIPATAL WIN'WA 7Y '"xyn NIFTA NN, NRT DY .01 TIN' 2172 TUKRN
NNTNAN NNIYAYN MY AN X710 NIPATA2 wnnNwn? Dn7w NRinnn N2 ndim)
NNIY QTOIPIN NIXIAR 7¢ [ITAN NDMX NRNINNY XKIN NWOX 120N .0 TIN' T 2V NN
noan 7¢ nNT-n NIYNINN 7722 DA X7X 'Noa In'on NNIIod Y72 70 X7 nnanwn

Axawa COVID-19 manin

7'N0 NIPATNL YIN'YUN NN'TNA D'NIYAYA D'7TAN 7V 1Y'A¥N X7 INYUN-110 NININ 'RYNN

7NN 0V TRX D272 D71V 27OWnNN NiMmA% onf IT AXXIN .N2INA1E NN 72N NN
[ [

7'N0 7w NA'NNN NINTRN DNIIN INKYT 1210 MY NIRZYN 7W NI AT 1197 ,0'7'Nn
27 MYOX 120N .NPIMAI NINIRA N'72WN NN DY 1 'pwn 1172 anlT antn 2016 mwy

1 i i

ANTARD QY [ITAN DN DIRNP? TIAN2 N1an? NI7p ' ATIIRN DT NIPATANY NIN

D'V 0N P71 NP AN DMK NIMIXK 752 0N N NINRA N72WUn Nima PN

2N NIRIMI N72WUn DM 252 NI NN NNTTNA NTAIRND 21y |ITaN Nifina wUNnnwny

NTNY D 7 0'vaxn o'k¥nnn (HBM-n 77m Niopn NX DA NNWKRN '0'718N 77N NIXXIN
7¢ No5NIN N'WNN 7Y NP NN NIMY W 0197w 75 D71y 1'No NNl win'wn
7Y, NIpATNA YIN'Y W NIA'WNN W  NIRATNA WIN'Y7 NIOSNIN NI7VINN 7¢ ;AR NITH
2¢ NOMIXY NN 72U N9 N'MIYPENN N9'WNN DTN W ,NNI9N '970 Narn nwnia

NINIAA NI D INNNAYUKR DT DRI 7¢ D'RXNNN DX DMNIN 178 D'R¥XAN .ARN2 NI
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NNy nNIYpR nXMN21 NIt N'YN NO'SNI NIPATNY Y'Y NIA'YN NO'SN 2 i

.(Lin et al., 2004) 2"nxa [ITAN NIFATAL WIN'Y 7 NI' NNIQA

NN YIN'y7 0MmMonnl 019XNN N1AN7 0'wron LI'77N Y 7Y, 'NdIN AZNNN NIRXIN
178 D'MONI DI"9XN NIAN .NTIXN N'TNA [ITAN NIPATAL WIN'Y21 NTIRN 22aW 1IN
NXM2N NMITNN NI'YNT7 12'%D NIYTIN DR NOY' TWUXR 0'MYYN 0FTYY Wil ow7  nawn
JRY NNAND NRIYA NIXIAPA NIRNAD [IFHWN 'R DIXAX IX7 DI Anion nn'wnyi
NATNN NI7210N 78WRA NIdING NIY?D75 NIDDYW 1172 D'AONN IN'T? NIR'WN NN TNI'M2
NDYNT NNALVXN N7V NIVPN N'NN NNISIN NN7XN 7Y N90I ND7WUN AR NII'RY

NP7 MUTNY MIYpRN ARIZTNNN ARXIND NIXNAN

YI9'N NIA'WN7 112D NIYTIM NN2AN7 NN QIX'Y? 0'0a NN INI7732 Aapnnn NIRXIN
193 7w NUOI7DINA NI NIXIAP 212 NI NdNXY? yvann vy Itan arna yTnn

1707 NN wintah nixnnn 7192 ANy

nix'‘mn .6

N'¥2'0MN DR 1107 1) 07N DTV I WY D 7Y NIYRANN 'NDIRN ZNNN NIRXIN
D'ONNYNNN V2N N7un7v 11D N'UKRY .I9SN INKY 7'N0 NIpATAL WNnNwn? D'WIR 7Y
7¢ TNI' 21 DI0N%2 IX WP MIYPNA AnIoN W wnw X7 77 D Nt (27%) natna
.12 N0 WAl NIFTIN A"OIPDIN 7W NIXIARY? DTVIMN DYDY TN ,NNIIoIN
N10N2 ;27N N9'V - NNBWYNT7 NIXMA 'TOINI1 071NN NIDIP NIYXNXA YT NNV ,XNAIT?
NN UATA? 1Y N7 NN Aniodn v yTn ,NIY .An1ioN? nyTinn DX 1Nt
UIn'yn ¢ NIFMIRNAN DR7UAN W1 DInE DMTRD NIATAY WMy 79 nnnn't

.7"no nipaTa

NN 900 N7y T'N0 NIPATNA WIN'YNW D 7Y DWWRAXn O'RYXANNY (Ion pn Nne
D'T7'7 NN20N NINDIN YR 190N 'MIAY Y'MmiIn N7V AR NAITH 7¢ NOSNIN NIR'wNN
MXIN 7¢ N0 N'NAN NIA'YN DRE IRNA DATIN 7 NNIR'WN DR IWRAT QWK YR D]l
,7Un7) 0"1Nd D'2A¥N2 079100 NI'ATN D'7INN NIDIPY Y701 90112 .0DIX 1IX DNIX [ITAN
2V DmMw 7w nixEpn (122) DTyt NrdIma gnnwn? (nna 0T yn' Ik ndon 0taion
7¢ NIA'YNN DX DA MITNN NIA'WN 7V NN20NN NNAoN2 27w7 N1 178 nioima . (pwnin
7Y NIt "2200 DR 19WY T ATIRN N'TNAY NIZATAAI [ITA XN 7¢ NN win'y

AN
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