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The association between COVID-19 and
changes in food consumption in Korea:
analyzing the microdata of household
income and expenditure from Statistics

Korea 2019-2022
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ABSTRACT

Purpose: The main goal of this study was to identify the impact of coronavirus disease 2019
(COVID-19) on grocery purchases (i.e., fresh and processed foods by grain, vegetable, fruit,
seafood, and meat categories) in Korea. To understand the specific impact of COVID-19, the study
period was divided into 3 segments: PRE-COVID-19, INTER-COVID-19, and POST-COVID-19.
Methods: We used the microdata of household income and expenditure from Statistics
Korea (KOSTAT), representing households across the country. The data comprised monthly
grocery expenditure data from January 2019 to September 2022. First, we compared the PRE-
COVIDA19 period to INTER-COVID-19 and then INTER-COVID-19 to POST-COVID-19 and
used multiple regression analysis. The covariates used were the gender and age of the head of
the household, the household’s monthly income, the number of family members, the price
index, and the month (dummy variable).

Results: The expenditures on all grocery categories except fresh fruit increased from
PRE-COVID-19 to INTER-COVID-19. From INTER-COVID-19 to POST-COVID-19, almost

all grocery category spending declined, with processed meat being the only exception.

Most purchases of protein sources, increased during INTER-COVID-19 compared to PRE-
COVID-19, while ham/sausage/bacon for meat protein, fish cakes and canned seafood

for seafood protein, and soy milk for plant-based protein did not decrease during POST-
COVID-19 compared to INTER-COVID-19.
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Conclusion: These results show an overall increase in in-home grocery expenditure during
COVID-19 due to an increase in eating at home, followed by a decrease in this expenditure in
the POST-COVID-19 period. Among the trends, the protein and highly processed convenience
food categories did not see a decline in spending during the POST-COVID-19 period, which is
areflection of the preferences of consumers in the post-COVID-19 period.

Keywords: COVID-19; nutrients; processed foods; proteins; expenditures
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Table 1. Operational definition of the dependent variable in this study

Operational definition in this study

Food category in household income and expenditure survey

Fresh grain
Processed grain
Fresh vegetable

Processed vegetable
Fresh fruit
Processed fruit
Fresh meat
Processed meat
Fresh seafood

Processed seafood

Nonglutinous rice, glutinous rice, barley, legume, other grains

Wheat, noodles, ramen, cellophane noodles, tofu, cake, bread, rice cake, and other grain products

Napa cabbage, lettuce, spinach, cabbage, water celery, sesame leaf, chives, radish, carrot, balloon flower, bean sprouts,
mushroom, cucumber, pepper, pumpkin, eggplant, tomato, green onion, onion, garlic

Pickled, dried, cooked, or powdered vegetables as a main ingredient

Apple, pear, peach, grape, persimmon, citrus, oriental melon, watermelon, strawberry, banana and other fruits

Dried, baked, or canned fruit as the main ingredient

Beef, pork, chicken, other raw meat

Sausage, ham, bacon, and other processed meat products

Fish, mollusks, crustaceans, shellfish, pufferfish, dried pollack, dried yellow corvina, dried anchovies, dried squid, salted
mackerel, other marine animals

Fish cake, crab stick, canned seafood, salted seafood, seaweed, wakame, other processed seafood, other seaweeds
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AZLN9 7|ZHE 2M: PRE-ZELN9 (T1), INTER-ZELN9 (T2), POST-ZELN9
(T3)
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Table 2. General characteristics of the subjects (n = 209,402)

Variables Values
Year
2019 59,091 (24.9)
2020 55,849 (26.7)
2021 57,400 (27.4)
2022 44,062 (21.0)
Sex
Male 146,005 (69.7)
Female 63,397 (30.3)
Age (yrs) 55.4+0.03
Monthly income (10,000 in KRW)
<100 78,407 (37.4)
100-300 46,678 (22.3)
300-500 38,003 (18.1)
> 500 46,314 (22.1)
Family size
1 61,467 (29.4)
2 75,367 (36.0)
3-4 65,405 (31.9)
Above 5 7,163 (3.4)
Total (No. of subjects) 209,402

Values are presented as means * standard error or number (%).

Y vl (37.4%)°] 7Hg Bk o™ 1007H o]/ 3005HY B THo] 22.3%, 3005+ ©]/4Y 5007k
2 \]Tko] 18.1%, 5007+ ©]/do] 22.1%°] AT, 7Ht ¥ A5 1ARE R = 8¢, TYRE
21174, 3ARE 9] == 4607HH 0| Rl o | o A 52 3027H QI A 0 & YERSTH 71
A4 227129191 ALHAZF L7} 36.0% 2 7HE QLA 3-4Q1 (31.2%), 19 (29.4%), 591 ©] A
(3.4%) <=2 25 BT}

BELh9 7IZ10] 2 MHNZIZAE T0H3Y
2 21ho 7]kl afet MM E T 7F3AE ] Tol7} o 57 ek 2oy 913 2
2Uho7|Zh R4S SYRSE, ARBY ANNET 1A E PGS SHEs

2 stof BFE A L4 L 4A

9] 73% (Table 3), T =14199] E}E T10] H]5H 1200 Al (B =0.347, p < 0.001)2+ 7}
= (B=0.264, p <0.001)8] Lol ZHL % 0 ol5}A| Z7}3) 0 B T20] H]|5f T30)|= AlA
(B=-0.500, p < 0.001)T} 7}3=5 (B=-0.401, p < 0.05)2] FLojFHo] B &= 3-0|5}A T4
o} 249 42 AA 1ol A 22 2ol Z214199] G2 AA 2|4 (B=0.248, p < 0.001) 2}
7434 (B =0.268, p < 0.001)2] FLofZH o] §-2]5HA] Z7FskaL, T20 A T3Z 7 A A4
(B=-0.295, p < 0.001)2} 7F&-2H 4 (B = -0.286, p < 0.001)2] FufFHo] Fo|ot ZHAM S H A
TF (Table 4). TH-2 2. 2 7} F A 74 0] 732 (table 5), T10] BISH T201 7ol &2 2] F-oJ3h
H37} gl ot 7kt -2 §-0)5HA] 7} (B=0.119, p < 0.001)5H= 2452 H Stk 120] H]
3l 1300= Al B (8 =-0.925, p < 0.001) 7 7FE- L (B = -1.330, p < 0.001)2] 0 FY B
FoJstA Aaskitt. AR A= Z2U92] Rk T10]| HSH T200] A AF (B =0.504,
p <0.001)T} 7F&-44k (B = 0.404, p < 0.001)2] FuiF-Yo] F-ol5HA| Z-7131 2™ T20] H] &l 13
o= A1 44t (B=-0.435, p < 0.001) T} 7F3-4=4F (B = -0.401, p < 0.05)2] 7ol 5 o] THA] -2
1A 7 AsHe 458 BT (Table 6). HFA|9LO & ZAME-0] 72 (table 7), TIOA] T2 & Z
) F21h199] aFE AlA A (B =0.391, p < 0.001) 2 724t (B=0.434, p < 0.001) 25 -

Mo o

3% I o
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Table 3. The effect of COVID-19 periods on expenditure of grain

Variables Grain
Fresh grain Processed grain
T2vs. T1Y T3vs. T2? T2vs. T1 T3 vs. T2
B SE p-value § SE p-value B SE p-value B SE p-value
COVID-19 0.347 0.032 0.000 -0.500 0.039 0.000 0.264 0.016 0.000 -0.401 0.147 0.006
Control variables
Sex -0.247 0.026 0.000 -0.332 0.036 0.000 0.008 0.013 0.549 -0.048 0.018 0.008
Age 0.087 0.001 0.000 0.099 0.001 0.000 -0.012 0.000 0.000 -0.006 0.001 0.000
Income 0.005 0.002 0.025 0.007 0.003 0.020 0.001 0.001 0.273 0.009 0.003 0.005
Family size 0.959 0.011 0.000 1.017 0.015 0.000 0.642 0.005 0.000 0.667 0.008 0.000
Price index -0.006 0.002 0.004 -0.013 0.005 0.018 0.002 0.002 0.269 0.027 0.009 0.001
Month Controlled Controlled Controlled Controlled
Constant -0.721 0.215 0.001 -0.085 0.618 0.000 8.604 0.233 0.000 5.660 0.892 0.000
F 1,079 1,077 1,252** 895.6™"
R? 0.095 0.121 0.109 0.103
Adj. R? 0.095 0.121 0.108 0.102

B, unstandardized coefficient; SE, standard error; COVID-19, coronavirus disease 2019; Adj., adjusted.
T2 vs. T1 model: PRE-COVID-19 (T1) and INTER-COVID-19 (T2) were compared in this model.

AT3 vs. T2 model: INTER-COVID-19 (T2) and POST-COVID-19 (T3) were compared in this model.

***p < 0.001.

Table 4. The effect of COVID-19 periods on expenditure of vegetable

Variables Vegetable
Fresh vegetable Processed vegetable
T2vs. T1Y T3 vs. T2? T2vs. T1 T3 vs. T2
B SE p-value B SE p-value § SE p-value B SE p-value
COVID-19 0.248 0.023 0.000 -0.295 0.032 0.000 0.268 0.023 0.000 -0.286 0.049 0.000
Control variables
Sex -0.663 0.016 0.000 -0.667 0.022 0.000 -0.229 0.021 0.000 -0.143 0.029 0.000
Age 0.079 0.000 0.000 0.090 0.001 0.000 0.007 0.001 0.000 0.008 0.001 0.000
Income 0.006 0.001 0.000 0.008 0.002 0.000 0.004 0.002 0.004 0.005 0.002 0.022
Family size 1.077 0.007 0.000 1.052 0.009 0.000 0.785 0.009 0.000 0.767 0.012 0.000
Price index 0.006 0.001 0.000 0.003 0.002 0.060 -0.010 0.008 -0.010 0.009 0.007 0.230
Month Controlled Controlled Controlled Controlled
Constant 1.780 0.116 0.000 2.081 0.162 0.000 1.459 0.826 0.078 -0.784 0.728 0.281
F 2,754 2,511 607.9"** 461.5"
R? 0.211 0.243 0.056 0.056
Adj. R? 0.211 0.243 0.056 0.055

B, unstandardized coefficient; SE, standard error; COVID-19, coronavirus disease 2019; Adj., adjusted.
T2 vs. T1 model: PRE-COVID-19 (T1) and INTER-COVID-19 (T2) were compared in this model.

2T3 vs. T2 model: INTER-COVID-19 (T2) and POST-COVID-19 (T3) were compared in this model.

***p < 0.001.
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Table 5. The effect of COVID-19 periods on expenditure of fruit

Variables Fruit
Fresh fruit Processed fruit
T2vs. T1Y T3 vs. T2? T2vs. T1 T3vs. T2
B SE p-value B SE p-value § SE p-value B SE p-value
COVID-19 0.004 0.027 0.892 -0.925 0.099 0.000 0.119 0.023 0.000 -1.330 0.296 0.000
Control variables
Sex -0.486 0.023 0.000 -0.564 0.032 0.000 -0.046 0.021 0.027 -0.033 0.029 0.251
Age 0.046 0.001 0.000 0.061 0.001 0.000 0.009 0.001 0.000 0.007 0.001 0.000
Income 0.007 0.002 0.000 0.040 0.005 0.000 -0.004 0.002 0.009 0.012 0.004 0.006
Family size 1.193 0.009 0.000 1.221 0.013 0.000 0.511 0.009 0.000 0.526 0.012 0.000
Price index 0.010 0.001 0.000 0.041 0.005 0.000 -0.005 0.003 0.066 0.052 0.013 0.000
Month Controlled Controlled Controlled Controlled
Constant 2.389 0.168 0.000 -2.326 0.550 0.000 1.460 0.312 0.000 -4.896 1.367 0.000
F 1,152* 1,058 268.7"" 210.7**
R? 0.101 0.119 0.025 0.026
Adj. R? 0.101 0.119 0.025 0.026

B, unstandardized coefficient; SE, standard error; COVID-19, coronavirus disease 2019; Adj., adjusted.
T2 vs. T1 model: PRE-COVID-19 (T1) and INTER-COVID-19 (T2) were compared in this model.
AT3 vs. T2 model: INTER-COVID-19 (T2) and POST-COVID-19 (T3) were compared in this model.

***p < 0.001.

Table 6. The effect of COVID-19 periods on expenditure of seafood

Variables Seafood
Fresh seafood Processed seafood
T2vs. T1Y T3 vs. T2? T2vs. T1 T3 vs. T2
B SE p-value B SE p-value B SE p-value B SE p-value
COVID-19 0.504 0.061 0.000 -0.435 0.129 0.001 0.404 0.035 0.000 -0.401 0.147 0.006
Control variables
Sex -0.266 0.026 0.000 -0.195 0.037 0.000 -0.257 0.023 0.000 -0.206 0.033 0.000
Age 0.098 0.001 0.000 0.102 0.001 0.000 0.024 0.001 0.000 0.021 0.001 0.000
Income 0.011 0.002 0.000 0.020 0.003 0.000 0.007 0.002 0.000 0.015 0.003 0.000
Family size 1.172 0.011 0.000 1.183 0.015 0.000 1.274 0.010 0.000 1.323 0.014 0.000
Price index —-0.048 0.013 0.000 -0.036 0.033 0.276 -0.061 0.012 0.000 0.001 0.022 0.957
Month Controlled Controlled Controlled Controlled
Constant 3.934 1.275 0.002 1.870 3.313 0.573 8.741 1.212 0.000 5.660 0.892 0.000
F 1,601** 1,290™* 1,262 965.8"
R? 0.135 0.141 0.109 0.110
Adj. R? 0.135 0.141 0.109 0.110

B, unstandardized coefficient; SE, standard error; COVID-19, coronavirus disease 2019; Adj., adjusted.
T2 vs. T1 model: PRE-COVID-19 (T1) and INTER-COVID-19 (T2) were compared in this model.
2T3 vs. T2 model: INTER-COVID-19 (T2) and POST-COVID-19 (T3) were compared in this model.

***p < 0.001.
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Table 7. The effect of COVID-19 periods on expenditure of meat

Variables Meat
Fresh meat Processed meat
T2 vs. T1V T3 vs. T2? T2vs. T1 T3vs. T2
B SE p-value B SE p-value § SE p-value B SE p-value
COVID-19 0.391 0.034 0.000 -1.646 0.151 0.000 0.434 0.042 0.000 -0.138 0.103 0.178
Control variables
Sex -0.090 0.023 0.000 -0.082 0.033 0.012 -0.164 0.024 0.000 -0.091 0.034 0.008
Age 0.048 0.001 0.000 0.054 0.001 0.000 -0.057 0.001 0.000 -0.046 0.001 0.000
Income 0.010 0.002 0.000 0.063 0.007 0.000 0.002 0.002 0.301 0.003 0.003 0.266
Family size 1.501 0.010 0.000 1.458 0.014 0.000 1.599 0.010 0.000 1.632 0.014 0.000
Price index 0.013 0.002 0.000 0.069 0.007 0.000 -0.001 0.006 0.811 -0.006 0.010 0.558
Month Controlled Controlled Controlled Controlled
Constant 1.273 0.240 0.000 -5.136 0.803 0.000 4.842 0.546 0.000 4.652 0.994 0.000
F 1,784 1,353 2,690 1,821
R? 0.148 0.147 0.207 0.189
Adj. R? 0.148 0.147 0.207 0.188
B, unstandardized coefficient; SE, standard error; COVID-19, coronavirus disease 2019; Adj., adjusted.
T2 vs. T1 model: PRE-COVID-19 (T1) and INTER-COVID-19 (T2) were compared in this model.
AT3 vs. T2 model: INTER-COVID-19 (T2) and POST-COVID-19 (T3) were compared in this model.
***p < 0.001.
Table 8. The effect of COVID-19 periods on expenditure of each protein source
Category Model Independent variable B SE p-value Model fit
Meat protein
Red meat T2vs. T1Y COVID-19 0.481 0.035 0.000 F-value = 1,743, p-value = 0.000, Adj. R? = 0.145
T3vs. 72?2 COVID-19 -1.032 0.140  0.000 F-value = 1,313, p-value = 0.000, Adj. R*= 0.143
White meat T2vs. T1 COVID-19 0.258 0.023 0.000 F-value = 616.8, p-value = 0.000, Adj. R? = 0.056
T3vs. T2 COVID-19 -1.114 0.224 0.000 F-value = 470.8, p-value = 0.000, Adj. R* = 0.057
Ham/Sausage/Bacon T2vs. T1 COVID-19 0.336  0.037  0.000 F-value = 2,393, p-value = 0.000, Adj. R* = 0.189
T3vs. T2 COVID-19 -0.160 0.091 0.077 F-value = 1,777, p-value = 0.000, Adj. R?=0.185
Seafood protein
Fish T2vs. T1 COVID-19 0.213 0.056 0.000 F-value = 1,015, p-value = 0.000, Adj. R* = 0.090
T3vs. T2 COVID-19 -0.203 0.096 0.035 F-value = 740.8, p-value = 0.000, Adj. R? = 0.086
Mollusks T2vs. T1 COVID-19 0.280 0.038 0.000 F-value = 349.1, p-value = 0.000, Adj.R? = 0.033
T3vs. T2 COVID-19 0.187 0.161 0.247 F-value = 289.5, p-value = 0.000, Adj. R? = 0.035
Crustaceans/Shellfish T2vs. T1 COVID-19 -0.007 0.051  0.893 F-value = 582.2, p-value = 0.000, Adj. R? = 0.053
T3vs. T2 COVID-19 -1.159  0.130  0.000 F-value = 364.3, p-value = 0.000, Adj. R* = 0.044
Seaweed T2vs. T1 COVID-19 0.296 0.033 0.000 F-value = 844.7, p-value = 0.000, Adj. R?> = 0.076
T3vs. T2 COVID-19 -0.603 0.122 0.000 F-value = 508.1, p-value = 0.000, Adj. R? = 0.061
Fish cakes T2vs. T1 COVID-19 0.288  0.027  0.000 F-value = 1,241, p-value = 0.000, Adj. R* = 0.108
T3vs. T2 COVID-19 -0.178 0.101 0.077 F-value = 915.9, p-value = 0.000, Adj. R? = 0.105
Canned seafood T2vs. T1 COVID-19 0.320 0.030 0.000 F-value = 473.6, p-value = 0.000, Adj. R? = 0.044
T3vs. T2 COVID-19 0.050 0.134 0.708 F-value = 352.8, p-value = 0.000, Adj. R*= 0.043
Plant-based protein
Legume T2vs. T1 COVID-19 0.047 0.017 0.005 F-value = 352, p-value = 0.000, Adj. R* = 0.033
T3vs. T2 COVID-19 -0.223 0.046  0.000 F-value = 221.5, p-value = 0.000, Adj. R*= 0.027
Tofu T2vs. T1 COVID-19 0.348 0.029 0.000 F-value = 1,116, p-value = 0.000, Adj. R? = 0.098
T3vs. T2 COVID-19 -1.110 0.237 0.000 F-value = 870.5, p-value = 0.000, Adj. R* = 0.100
Soybean milk T2vs. T1 COVID-19 -0.020 0.020 0.324 F-value = 72.7, p-value = 0.000, Adj. R? = 0.007
T3vs. T2 COVID-19 -0.172 0.103 0.095 F-value = 90.6, p-value = 0.000, Adj. R? = 0.011

Control variables (householder’s sex, age, monthly income, family size, price index of each category, and month) have been taken into account in the statistical

analysis.

B, unstandardized coefficient; SE, standard error; COVID-19, coronavirus disease 2019; Adj., adjusted.

T2 vs. T1 model: PRE-COVID-19 (T1) and INTER-COVID-19 (T2) were compared in this model.
2T3 vs. T2 model: INTER-COVID-19 (T2) and POST-COVID-19 (T3) were compared in this model.
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Table 9. The effect of COVID-19 periods on expenditure of fresh/processed food

Category Model Independent variable B SE p-value Model fit
Fresh food
Grain T2vs. T1V COVID-19 0.347 0.032 0.000 F-value = 1,079, p-value = 0.000, Adj. R*=0.095
T3 vs. T2? COVID-19 -0.500 0.039 0.000 F-value = 1,077, p-value = 0.000, Adj. R*=0.121
Vegetable T2vs. T1 COVID-19 0.248 0.023 0.000 F-value = 2,754, p-value = 0.000, Adj. R*=0.211
T3vs. T2 COVID-19 -0.295 0.032 0.000 F-value = 2,511, p-value = 0.000, Adj. R* = 0.243
Fruit T2vs. T1 COVID-19 0.004 0.027 0.892 F-value = 1,152, p-value = 0.000, Adj. R* = 0.101
T3vs. T2 COVID-19 -0.925 0.099 0.000 F-value = 1,058, p-value = 0.000, Adj. R*=0.119
Seafood T2vs. T1 COVID-19 0.504 0.061 0.000 F-value = 1,601, p-value = 0.000, Adj. R*=0.135
T3vs. T2 COVID-19 -0.435 0.129 0.001 F-value = 1,290, p-value = 0.000, Adj. R* = 0.141
Meat T2vs. T1 COVID-19 0.391 0.034 0.000 F-value = 1,784, p-value = 0.000, Adj. R* = 0.148
T3vs. T2 COVID-19 -1.646 0.151 0.000 F-value = 1,353, p-value = 0.000, Adj. R* = 0.147
Processed food
Grain T2vs. T1 COVID-19 0.213 0.056 0.000 F-value = 1,252, p-value = 0.000, Adj. R*=0.108
T3vs. T2 COVID-19 -0.203 0.096 0.035 F-value = 895.6, p-value = 0.000, Adj. R?* = 0.102
Vegetable T2vs. T1 COVID-19 0.268 0.023 0.000 F-value = 607.9, p-value = 0.000, Adj. R* = 0.056
T3vs. T2 COVID-19 -0.286 0.049 0.000 F-value = 461.5, p-value = 0.000, Adj. R*=0.055
Fruit T2vs. T1 COVID-19 0.119 0.023 0.000 F-value = 268.7, p-value = 0.000, Adj. R*=0.025
T3 vs. T2 COVID-19 -1.330 0.296 0.000 F-value = 210.7, p-value = 0.000, Adj. R* = 0.026
Seafood T2vs. T1 COVID-19 0.404 0.035 0.000 F-value = 1,262, p-value = 0.000, Adj. R = 0.109
T3vs. T2 COVID-19 -0.401 0.147 0.006 F-value = 965.8, p-value = 0.000, Adj. R*=0.110
Meat T2vs. T1 COVID-19 0.434 0.042 0.000 F-value = 2,690, p-value = 0.000, Adj. R* = 0.207
T3vs. T2 COoVID-19 -0.138 0.103 0.178 F-value = 1,821, p-value = 0.000, Adj. R*=0.188

Control variables (householder’s sex, age, monthly income, family size, price index of each category, and month) have been taken into account in the statistical

analysis.

B, unstandardized coefficient; SE, standard error; COVID-19, coronavirus disease 2019; Adj., adjusted.

T2 vs. T1 model: PRE-COVID-19 (T1) and INTER-COVID-19 (T2) were compared in this model.
AT3 vs. T2 model: INTER-COVID-19 (T2) and POST-COVID-19 (T3) were compared in this model.
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