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Abstract

Background The lockdown due to COVID-19 may have led to changes in food ordering patterns among youths, which could
affect their dietary patterns and the operation of the restaurant industry.

Objectives This study aimed to examine the impacts of COVID-19 lockdown on patterns of take-away food ordering among
youth in China.

Methods The COVID-19 Impact on Lifestyle Change Survey (COINLICS) was conducted among youths at three educa-
tional levels (high or vocational school, college, and graduate school) in China in early May 2020. Information on patterns
of take-away food ordering in the months immediately before and after the COVID-19 lockdown period (23 January to 8
April 2020) was collected through an online questionnaire survey.

Results A total of 10,082 participants were included in the analysis. Participants ordering food more than once per week
dropped from 15.4 to 9.2%, while 81.1% of participants have never ordered food at both time points. Graduate students,
although experiencing a decrease in food ordering for more than once per week (from 33.3 to 10.7%), were more likely to
order food compared to undergraduate and high school students. A slight increase was observed for ordering fried food or
hamburgers and for breakfast and midnight snacks.

Conclusions The youth have generally ordered take-away food less frequently after COVID-19 lockdown, and the times
and types of ordering have both changed. These findings would contribute solid evidence to the current knowledge pool for
reference of health promotion communities to keep youth’s lifestyles healthy and of the restaurant industry to achieve more
cost-effective operation in China during future health emergencies.
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Introduction

The online take-away food ordering industry has developed
rapidly in recent years. According to the Big Data Insight
of Online Takeout Consumption, the Chinese young peo-
ple have become the main consumers of online platforms
for take-away food ordering [1]. This situation may have
changed due to the coronavirus disease 2019 (COVID-19)
pandemic, which, as of 8 April 2021, has spread to almost
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every country on the planet and resulted in over 132.4 mil-
lion confirmed cases and over 2.8 million deaths globally
[2]. This widely spread disease and concomitant control-
ling measures/policies may lead to changes in food ordering
patterns, which can affect youths’ dietary patterns and the
operation of the restaurant industry. Studies have reported
that COVID-19 lockdown has changed dietary and lifestyle
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behaviors in various countries around the world [3-6]. For
example, a recent study in Italy reported that around two-
thirds of the study population declared changes in healthy
food eating during the lockdown period [6].

In China, youths’ food ordering patterns may also be
influenced by the COVID-19 lockdown. This may be fur-
ther affected as most schools and universities have closed
and shifted on-site to remote teaching in the early half of
2020. In the meanwhile, most restaurants have not provided
dine-in services and have only relied on food delivery ser-
vices during the lockdown period. People started to eat out
only after the lockdown period, which has differed slightly
across provinces with the restrictions (e.g., stay-at-home,
wearing masks) gradually loosed in March and generally
lifted in April [7]. Given the substantial impact on various
aspects of society, it is extremely important to understand
how the COVID-19 lockdown may have influenced youths’
food ordering patterns, which may help to promote a healthy
lifestyle in youths and convey important suggestions on the
operation of the restaurant industry during this difficult
period. This study aimed to reveal the impact of COVID-
19 lockdown on the changes in patterns of take-away food
ordering among youths in China.

Methods
Study design, sample, and setting

Data used in this study were collected from the COVID-19
Impact on Lifestyle Change Survey (COINLICS), a national
retrospective survey conducted among youth (generally aged
15-24, according to the United Nations) at three educational
levels (high or vocational school, college, and graduate
school) in China in early May 2020, when the daily num-
ber of new cases across the country has reduced to < 100,
most imported from abroad, under some persisting restric-
tions (e.g., wearing masks, school closure, no public gather-
ing). Information on sociodemographic characteristics and
routine lifestyles (e.g., take-away food ordering patterns,
dietary behaviors, physical activity, sedentary behaviors) in
the month immediately before the COVID-19 lockdown (23
December 2019 to 23 January 2020, hereafter referred to
as pre-lockdown) and in the month after the lockdown was
lifted (8 April to 8 May 2020, hereafter referred to as post-
lockdown) were reported through an online questionnaire,
which, designed by an expert panel, takes about 20-30 min
to complete. Only completed surveys could be submitted.
Three easy questions (e.g., where the capital of China is)
were inserted in the early, middle, and late phases of the
questionnaire to confirm participant attentiveness of the
questionnaire. Participants were recruited using a snowball
sampling method. A web-based questionnaire was initially
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distributed among several social media groups, including
WeChat and Tencent QQ, by educators at all three educa-
tional levels across all provinces in China. At least two edu-
cators in each province were ensured to share the question-
naire with their surrounding students via chat groups and
WeChat and QQ moments, and the participating students
were encouraged to further share the questionnaire with oth-
ers in the same ways. All the participants gave informed
assent before taking part; in addition, on the cover page of
the online questionnaire, it has been stated that the youth
aged under 18 could not proceed with the online survey
without their parental consent. The study was approved
by the Sichuan University Medical Ethical Review Board
(KS2020414).

Measures of food ordering patterns

Measures of food ordering patterns included average weekly
frequency of online food ordering, time of food ordering,
and main types of food ordered frequently. The food order-
ing pattern was restricted to self-eating orders of take-away
food, without considering orders for family members or
others. Participants were first asked about their average
weekly frequency of online food ordering, then the time of
food ordering, and lastly the main types of food ordered
frequently; in each aspect, a pair of questions for the two
time points (before and after the lockdown period) were
placed next to each other for participants to better recall
and compare [8, 9]. The average weekly frequency of online
food ordering was categorized into “daily”, “4—6 days per
week”, “1-3 days per week”, and “less than 1 day per week
or none”. To enable an intuitive comparison of food order-
ing patterns in two periods, the categories of frequency
were converted into continuous variables, i.e., “daily” was
denoted by 7 days/week, “4—6 days per week” by 5 days/
week, “1-3 days per week” by 2 days/week, and “less than
1 day per week or none” by 0. Regarding the time of food
ordering, participants could select one or more of the four
mealtimes, i.e., breakfast, lunch, dinner, and night snack.
Also, according to the classification of take-away food in the
Chinese online ordering systems, participants could select
one or more of 10 major food categories as the main types
of food ordered frequently, including Chinese dish with rice,
(spicy) hot pot, fried foods or hamburgers, cakes/pastries or
drinks, simple western meal (e.g., pizza, pasta), barbecue/
grill (e.g., Korean barbecue), flour-based food (e.g., noodles,
wonton, dumplings, steamed stuffed buns), braised food,
Japanese/Korean food, and others.

Statistical analyses

The t tests, ANOVA, and chi-square tests were used to
compare food ordering patterns across educational levels
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and sexes. The paired ¢ tests and chi-square tests were
used to compare differences before and after COVID-19
lockdown for continuous variables and categorical vari-
ables respectively. We also conducted the individual-level
analysis by comparing the raw frequency of food ordering
between the two time points. All statistical analysis was
conducted using R (R Core Team, 2020), with p <0.05
considered significant.

Results

This study included a total of 10,082 participants with a
mean age of 20 years old, consisting of 2824 high school
or vocational school students, 7024 undergraduate stu-
dents, and 234 graduate students (Table 1).

The weekly frequency of food ordering was com-
pared by educational level and sex (Table 2). Overall,
the percentage of the participants who did not order
food increased from 84.6% pre-lockdown to 90.8% post-
lockdown. The participants ordering food 1-3 days per
week dropped from 12.3 to 7.8%, and those ordering food
more frequently, including 4-6 and 7 days per week, also
decreased from 1.5-1.6% pre-lockdown to 0.5-0.9% post-
lockdown. When stratified by educational level, we found
that around 90% of the high school students and 80% of
the undergraduate students, for both sexes, seldom ordered
food at both time points, despite that the trends of change
for ordering frequency at these two levels were consistent
with the overall trend. Graduate students were more likely
to order food compared to the participants at lower edu-
cational levels, although the percentage of those ordering
food for more than once per week decreased from 33.3 to
10.7% during the study period. At the individual level,
4.0% of the participants started or increased food order-
ing, 10.5% stopped or decreased ordering, 4.7% did not
change their ordering patterns, and 81.1% never ordered
food online (Table 3).

Among those who ordered food, the most common
ordering time was lunch, followed by dinner, although the
percentage of the participants who ordered for lunch and
dinner decreased from 68.4 to 62.6% and from 51.5 to
47%, respectively (Table 4). An increasing number of the
participants ordered breakfast and midnight snacks, with
the percentage increased from 8.6 to 10.5% and from 23.4
to 26.0%, respectively. Before lockdown, hotpot, Chinese
dishes with rice, and fried food or hamburgers were the top
three types of food ordered. After lockdown, participants
ordering fried food or hamburgers increased from 45.0 to
51.4%, while those ordered hotpot and Chinese dish with
rice decreased from 58.1 to 50.8% and from 46.3 to 35.8%,
respectively.

Discussion

The rapid growth of the online food ordering industry has
gradually changed people’s lifestyles during the past few
years, and youth aged 18-25 years old accounts for more
than 40% of the total users [10]. In this study, the percent-
age of the participants ordering take-away food for more
than once per week decreased from 15.4% pre-lockdown
to 9.2% post-lockdown. The changes in take-away food
ordering behaviors, although small, were significant in all
subgroups. When stratified by educational level and gen-
der, we found that graduate students ordered take-away
food more often than undergraduate students and high
school students, although the decreasing trend was con-
sistent across three educational levels.

These decreases in food ordering may be related to
school closure measures, which have not been fully lifted
until September 2020. Although some high schools and
universities in the provinces with less severe epidemics
have gradually reopened since April 2020, most of them
only allowed senior students going back to campus, while
the remaining students continued to use remote learning
till the end of the semester in July. As the majority of the
students were living at home at the time of the survey, they
may more often eat home-cooked meals together with their
family, and perhaps dine in the restaurants/food outlets
sometimes, alone or with family, instead of ordering food
online. Safety concerns may also explain the decreases in
food ordering, as people may worry about the spread of
disease during food preparation and the contact with the
deliverymen. Ensuring food hygiene and safety measures
for all staff involved may help customers gain confidence
in food ordering food.

The COVID-19 outbreak to some extent has changed
the types of food that people ordered online and the order-
ing time. We found an increase in ordering for fried food,
hamburgers, desserts, drinks, simple western meals, and
barbecue grill, and a decrease in ordering for hotpot and
Chinese dishes with rice. Also, an increased percentage
of participants chose to order breakfast and midnight
snacks. A possible reason for this trend may be that, due
to not fully lifted school closure measures, students may
go to sleep and wake up later post-lockdown than pre-
lockdown, which could increase the demand for midnight
snacks and brunch (students may mean brunch by choosing
“breakfast”). This information may inform restaurants that
the operation time and menu may need to be adjusted to
survive during this difficult time. On the other hand, suf-
ficient evidence supported that an excessive intake of fast
food could increase calorie intake and increase risks for
overweight and obesity [11], and studies have shown that
having midnight snacks may increase breakfast-skipping
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the Western world. Also, we did not collect the informa-
tion on the change in online food availability over time in
this survey, which may partially account for the change in
food ordering patterns. However, this may not significantly
affect this study as most restaurants had returned to normal
business in May 2020, so the influences on the availability
of online food ordering at that time should have been much
more trivial. Future research should also consider collect-
ing other factors which may potentially explain the reasons
underlying changes in youth’s food ordering patterns (e.g.,
the main source of their meal, the extent to which parents
determine their meal intake), so some negative changes
observed could be intervened more effectively. Lastly, the
study was conducted only 1 month after the lockdown was
lifted, so future research is necessary to evaluate whether
this change in food ordering patterns may persist for a longer
period [12]. Also, in future research, it is worth further
examining the variation in the patterns of take-away food
ordering across other categories (e.g., subgroups with dif-
ferent weight statuses, dietary behaviors, etc.).

Conclusions

This is the first nationwide study that assessed the changes
in patterns of take-away food ordering after the COVID-19
lockdown period in China. A unique strength of this study
is to use the web-based online survey tool to accumulate a
large sample size in the targeted population within a short
period without physical contact, not allowed during the
epidemic, from which we could draw quick and important
conclusions for monitoring both individual- and population-
level behaviors during this unusual period. Our findings
would contribute to raising the attention to healthy dietary
habit promotion among young students in China after the
lockdown was lifted, and provide evidence for consideration
of restaurant industry to achieve more cost-effective opera-
tion in China during future health emergencies.
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