
Beyond the Books: COVID-19’s Influence on Future Life
Behaviors of Aspiring Medical and Health Professionals

Zheng Gong1,2, Joseph Adu-Amankwaah1, Lu Fu1, Weili Qiao1, Wen Li3,
Hongjian Hou4, Tongtong Ma5, Mingyu He3, Teodora A. Cubelo6
and Hong Sun1
1Department of Physiology, School of Basic Medicine, Xuzhou Medical University, Xuzhou, Jiangsu, China.
2School of Public Affairs and Governance, Silliman University, Dumaguete, Philippines. 3School of
International Education, Xuzhou Medical University, Xuzhou, Jiangsu, China. 4College of Biology and Food,
Shangqiu Normal University, Shangqiu, Henan, China. 5Department of Human Physiology and
Pathophysiology, Kangda College of Nanjing Medical University, Lianyungang, Jiangsu, China. 6Institute of
Clinical Laboratory Sciences, Silliman University, Dumaguete, Philippines.

ABSTRACT

BACKGROUND: The lifestyle of most people was forced to change due to the COVID-19 pandemic. Perhaps after the pandemic, we will find that
these subtle changes in life and from the depths of our hearts are thorough and profound. They may form our conceptual consensus and behav-
ioral habits, becoming part of our long-term personal consciousness. This study explored the impacts of the COVID-19 pandemic on the future life
behavior intentions of medical and health-related students studying at universities in China.

METHODS: Electronic questionnaires were distributed to students studying at 3 universities in China. A total of 251 valid questionnaires were
obtained, and the chi-squared test was used to compare the corresponding groups.

RESULTS: In the future, students plan to pay more attention to wearing masks and maintaining social distance in public places, do more online
shopping, have more meals at home or in the canteen, engage in less international travel, and have fewer gatherings with friends. However, com-
pared with Chinese students, more non-Chinese students plan to increase domestic and international travel and reduce online learning.
Furthermore, only among non-Chinese students did gender, urban or rural origin, and family economic conditions influence how the COVID-
19 pandemic affected their future life behaviors.

CONCLUSION: The COVID-19 pandemic changed the future life behavior intentions of medical and health-related students. The future behaviors
of these students will impact the entire society. This study will help the government and policymakers predict and prepare for general lifestyle
changes in our society.
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Introduction
A sudden COVID-19 outbreak disrupted most people’s lives,
affecting almost the entire world.1–5 The impact of

COVID-19 is multifaceted, with lifestyle changes being the

most noticeable,6 such as reducing travel as much as possible,

wearing masks in crowded places, and increasing online shop-

ping and entertainment time. After the pandemic, we may

find that these subtle life changes are thorough and profound,

forming our conceptual consensus and behavioral habits,

becoming part of our long-term personal consciousness.

College students studying medical and health-related pro-

grams will be a new and main force in future national

medical and health undertakings. They are the focus of training

and protection in every country. Because these students have

mastered medical and health-related knowledge, some of

their lifestyles will be regarded as healthy by the general

public, who may adopt them. In other words, today’s medical

and health-related college students will be the future advocates

of healthy living. Therefore, it is critical to investigate the

impact of COVID-19 on the future lifestyle and habits of

these students.

Living behavior refers to all the lifestyle and behavioral char-

acteristics formed by people under certain social conditions and

guided by certain values to meet their own life needs. It includes

the values, morals, and aesthetics of people’s material and spir-

itual life, such as clothing, food, housing, transportation, labor

and work, rest and entertainment, social communication, and

interpersonal interactions. Theories such as the health belief

model and the theory of planned behavior indicate that behav-

ioral intention, which refers to the action tendency and the

degree to which an individual wants to engage in a specific

behavior, determines personal behavior.7,8

Amidst the COVID-19 pandemic, shifts in living habits

are inevitable, yet these changes are likely to vary among
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individuals, influencing their life behavior intentions. However,

the extent to which COVID-19 impacts the future life behavior

intentions of medical and health-related students remains

uncertain, as does the identification of factors that contributed

to these behavioral changes. Therefore, we aimed to investigate

the following research question: How do gender, age, family resi-

dence, family economic status, and study majors influence the life

behaviors and habits of both Chinese and non-Chinese medical

and health-related students in the aftermath of the COVID-19

pandemic, particularly in terms of their intention toward future

life behaviors? Specifically, we explored the impact of the pan-

demic on the intention of future life behaviors among these stu-

dents studying at universities in China.

Our study provides new insights into how the COVID-19

pandemic affected the future lifestyle and habits of medical

and health-related students. Unlike previous research focusing

on broader societal impacts, our study specifically examines

this demographic. By focusing on factors like gender, age,

family residence, economic status, and study majors, we uncov-

ered how these elements shaped individual responses to the

pandemic. Our findings offer valuable implications for policy-

makers and educators in preparing future healthcare profes-

sionals. Through rigorous empirical analysis, we contribute to

academic discourse and offer practical strategies for promoting

healthy living and resilience during global health crises.

Methods
Design

This study is interested in the intention changes of future life beha-

viors caused by COVID-19 inmedical and health-related students.

A close-ended questionnaire was designed based on the responses

from the interviews. It consisted of 2 parts. Part 1 collected the

basic information about students, such as their age, gender, and

nationality; and Part 2 focused mainly on the impact of the

COVID-19 pandemic on students’ future behavioral intentions,

which included whether to wear masks in public places, frequency

of online shopping, domestic tourism, overseas tourism, online

learning, gathering with friends, eating outside, and social distan-

cing. Origin, gender, the economic status of the families, and the

majors that will have close or no contact with patients in the

future were considered as independent variables.

The study included students currently enrolled in medical,

nursing, or other health-related undergraduate programs at uni-

versities in China. Participants were required to be 18 years or

older and willing to provide informed consent. The exclusion

criteria were students not enrolled in health-related programs,

participants who provided incomplete responses, and indivi-

duals who did not consent to participate. Additionally, partici-

pants under the age of 18 were excluded from the study. To

ensure a balanced representation in our sample, especially

given the relatively small number of international students com-

pared with Chinese students, we implemented a stratified

random sampling method. This approach allowed us to propor-

tionally represent both Chinese and non-Chinese students in

our sample, ensuring that the diversity of the student body is

accurately reflected. The methods used in this study were

carried out according to the Strengthening the Reporting of

Observational studies in Epidemiology (STROBE).9,10

Sampling and recruitment method

Seven Chinese and 3 non-Chinese medical students were inter-

viewed face to face to discuss the factors influencing their inten-

tions of future life behaviors due to the COVID-19 pandemic.

Following an explanation of the survey’s objective and admin-

istration concerns, medical and health-related students from

Xuzhou Medical University, Shangqiu Normal University,

and Kangda College of Nanjing Medical University were

invited to participate.

Teachers from the above 3 universities distributed the elec-

tronic questionnaire to students between October 1, 2020, and

January 1, 2021. On the front page of the questionnaire,

uniform guidelines were provided to the students to explain

the purpose and contents of the survey, and no hints were

given beyond the necessary explanations. Participation in the

survey was voluntary, and students did not receive any incen-

tives to participate in the study. Informed consent was obtained

from all participants, and consent was obtained from parents or

legal guardians on behalf of participants under 18.

Ethical considerations

The study received the approval of the Research Ethics

Committee of Xuzhou Medical University (XZMU2020117).

The study was conducted in accordance with the Declaration

of Helsinki (as was revised in 2013).

Data collection

A total of 257 questionnaires were collected. Six uncompleted

questionnaires were excluded, and 251 valid questionnaires

were obtained. The students included Chinese and

Table 1. Number of students from regions or country.

HOME

AREAS

NUMBER OF

COUNTRIES

INCLUDING

NUMBER OF STUDENTS

TOTAL

STUDENTSFEMALE MALE

China 1 63 (50%) 63 (50%) 126

Asia
outside
China

5

72 (58%)a 53 (42%) 125
Africa 18

Oceania 1

Total 25 135 (53%) 116 (46%) 251

aP< .05 compared with correspond male.
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Table 2. The impact of COVID-19 on the future living habits of Chinese and non-Chinese students.

ITEM TOTAL

CHINESE STUDENTS

NON-CHINESE

STUDENTS

TOTAL FEMALE MALE TOTAL FEMALE MALE

The impact of COVID-19 pandemic on my habits of wearing masks in the future:

I would consider wearing a mask in public places such as supermarkets, cinemas, and so on. 233c 117 61 56 116 70a 46

I would wear a mask only when I go to the hospital. 6 2 1 1 4 1 3

I don’t think it’s necessary to wear a mask after the outbreak. 12 7 1 6 5 1 4

Under the impact of COVID-19 pandemic, the frequency of shopping online, in my future will:

Increase 133c 72 30 42 61 35 26

Reduce 29c 9 4 5 20b 15 5

Not affected 89 45 29 16 44 22 22

Under the impact of COVID-19 pandemic, the frequency of travelling within the national
border in my future will:

Increase 83 10 5 5 73bb 49a 24

Reduce 85 77 36 41 8bb 4 4

Not affected 83 39 22 17 44 19a 5

Under the impact of COVID-19 pandemic, the frequency of travelling abroad in my future will:

Increase 11c 3 2 1 8 4 4

Reduce 171c 102 49 53 69bb 44 25

Not affected 69 21 12 9 48bb 24 24

Under the impact of COVID-19 pandemic, the frequency of learning online inmy future will:

Increase 18c 101 51 50 79bb 46 33

Reduce 36 9 2 7 27bb 18 9

Not affected 35 16 10 6 19 8 11

Influenced by COVID-19 pandemic, the frequency of gatherings with my friends in my
future will:

Increase 1c 3 1 2 7 2 5

Reduce 16c 79 40 39 84 50 34

Not affected 78 44 22 20 34 20 14

Impact of COVID-19 pandemic on my eating habits in the future:

I would eat in the canteen or at home as much as possible and try to minimize the number of
meals eaten in the street stalls or fast food restaurants.

193c 96 50 46 97 59 38

I would not be affected by the pandemic and still eat in street snack stands or fast food
restaurants.

42 18 8 10 24 12 12

Not sure 16 12 5 7 4 1 3

Under the impact of COVID-19 pandemic, how will my social distance change, such as
when I am in line for shopping, buying a ticket, etc.:

I will pay more attention to keeping a certain distance from people. 208c 105 57 48 103 62 41

As before, I don’t pay special attention to keeping a certain distance from people. 20 7 1 6 13 7 6

Not sure 23 14 5 9 9 3 6

Chinese students are 126, in which 63 are female and 63 are male; non-Chinese are 125, in which 72 are female and 53 are male.
aP< .05 compared with correspond male.
bP< .05 and bbP< .01 compared with Chinese students.
cP< .01 compared with other choices under the same item.
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non-Chinese from 9 majors, of which 4 majors will involve

close contact with patients in the future, such as clinical medi-

cine, nursing, rehabilitation medicine, and stomatology and 5

majors that will have no close contact with patients in the

future, such as medical imaging, medical technology, medical

information, public health, and basic medicine.

Data analysis

Chi-square (Fisher’s exact test) and GraphPad Prism 7.00 were

used to analyze the data obtained. Mean differences were com-

pared with statistical significance set at P < .05. Results were

represented as tables and graphs.

Results
Characteristics of the population

A total of 251 medical and health-related students studying

in the universities of China were included in this study, 126

of whom were Chinese, and 125 were oversea students

(non-Chinese); females made up 53.78% of the sample.

Their ages were between 18 and 25 years old. The oversea

students came from 25 countries in Asia, Africa, and

Oceania (Table 1).

In this study, the impact of the COVID-19 pandemic on the future
lifestyle was investigated with regard to eight items: whether to
wear masks in public places, online shopping, domestic tourism,
overseas tourism, online learning, gathering with friends, eating
outside frequently, and social distancing.

Different choices of Chinese and non-Chinese original
students on future living habits due to COVID-19

Generally, the pandemic of COVID-19 affected the intention

of future living behavior and habits of both Chinese and

non-Chinese students (Table 2). The impact was the same

for Chinese male and female students but not for

non-Chinese male and female students.

Most of the students were going to wear a mask in public

places, increase their social distancing, increase their frequency of

shopping and learning online, and reduce the frequency of travel-

ing abroad, gatherings with friends, and dining out (Table 2).

Compared with non-Chinese students, Chinese students

who chose that they would increase traveling within the

national or reduce learning and shopping online were few. In

contrast, the majority decided they would reduce traveling

within the national border and abroad and increase online

learning (Table 2).

Among the non-Chinese students, the majority of females

preferred to wear masks and travel within the national border,

while most males were not affected.

Different choices of rural and urban original students on
future life habits due to COVID-19

There were 126 Chinese students, 69 of whom were from urban

areas and 57 from rural areas; there were 125 non-Chinese stu-

dents, including 97 in urban areas and 28 in rural areas

(Figure 1).

The urban and rural Chinese students had no significant dif-

ference in their intentions of future behavior and habits, and so

did urban and rural non-Chinese students (Table 3).

Also, the trend of future life changes induced by the epi-

demic on Chinese and non-Chinese students was similar.

Their differences are mainly shown in the following aspects:

Compared with Chinese urban students, more non-

Chinese urban students chose to increase domestic tourism,

and more Chinese students chose to reduce domestic tourism

(Table 3).

In terms of traveling abroad in the future, more

non-Chinese students believed they would not be affected by

the COVID-19 pandemic. Interestingly, more non-Chinese

students preferred to reduce online learning in the future

(Table 3).

The impact of COVID-19 on future life habits of students
with different family economic conditions

To determine whether family economic conditions affect the

intention of future life behavior and habits or not, families of

students were divided into 3 types: (1) poor, economically

unstable families; (2) normal, an economically stable families

that can basically afford usual needs; and (3) rich, financially

stable family and can afford all that is needed in life. Chinese

students were 126, of which 14 came from poor, 90 came

from normal, and 22 came from rich families; non-Chinese stu-

dents were 125, of which 22 came from poor, 73 came from

normal, and 30 came from rich families (Figure 2).

Among poor, normal, and rich Chinese students, there

were no significant differences in the impact of the

COVID-19 outbreak on their future life habits, except that

fewer poor students selected that the frequency of traveling

Figure 1. Number of students from urban areas and rural areas. Chinese

students were 126, of which 69 came from urban and 57 came from rural

areas; non-Chinese students were 125, of which 97 came from urban and 28

came from rural areas.
**P< .01 compared with corresponding Chinese.
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Table 3. The impact of COVID-19 on future life habits of rural or urban original students.

ITEM

CHINESE

STUDENTS

NON-CHINESE

STUDENTS

URBAN RURAL URBAN RURAL

The impact of COVID-19 pandemic on my habits of wearing masks in the future:

I would consider wearing a mask in public places such as supermarkets, cinemas and so on. 64 53 90 26

I would wear a mask only when I go to the hospital. 1 1 3 1

I don’t think it’s necessary to wear a mask after the outbreak. 4 3 4 1

Under the impact of COVID-19 pandemic, the frequency of shopping online, in my future will:

Increase 36 36 45 16

Reduce 6 3 15 5

Not affected 27 18 37 7

Under the impact of COVID-19 pandemic, the frequency of travelling within the national border in my
future will:

Increase 5 5 57a 16

Reduce 41 36 7a 1bb

Not affected 23 16 33 11

Under the impact of COVID-19 pandemic, the frequency of travelling abroad in my future will:

Increase 1 2 4 4

Reduce 57 45 59 10bb

Not affected 11 10 34a 14

Under the impact of COVID-19 pandemic, the frequency of learning online in my future will:

Increase 56 45 63 16b

Reduce 3 6 19a 8

Not affected 10 6 15 4

Influenced by COVID-19 pandemic, the frequency of gatherings with my friends in my future will:

Increase 1 2 4 3

Reduce 47 32 68 16

Not affected 21 23 25 9

Impact of COVID-19 pandemic on my eating habits in the future:

I would eat in the canteen or at home asmuch as possible and try to minimize the number of meals eaten in the
street stalls or fast food restaurants.

54 42 79 18

I would not be affected by the pandemic, and still eat in street snack stands or fast food restaurants. 11 7 15 9

Not sure 4 8 3 1

Under the impact of COVID-19pandemic, howwill my social distance change, such as when I am in line
for shopping, buying a ticket, etc.:

I will pay more attention to keeping a certain distance from people. 61 44 81 22

As before, I don’t pay special attention to keeping a certain distance from people. 4 3 8 5

Not sure 4# 10 8 1

aP< .01 compared with corresponding urban Chinese students.
bP< .05 and bbP< .01 compared with corresponding rural Chinese students.
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within the national border in their future would be reduced

(Table 4).

Among poor, normal, and rich non-Chinese students, fewer

rich students chose to increase the frequency of shopping online

in the future. More poor students would like to increase online

learning. As the item of gatherings with friends in the future,

lesser rich and normal students would intend to increase the fre-

quency, while more rich students would not be affected by

COVID-19 outbreaks (Table 4).

Compared with Chinese students, most non-Chinese stu-

dents, including poor, normal, or rich, prefer to increase travel-

ing within the national border in the future. In contrast, fewer

normal or rich non-Chinese students decided to reduce their

traveling, and fewer poor students were not affected by the

COVID-19 outbreaks (Table 4).

About the item of traveling abroad in the future, less normal

non-Chinese students chose to reduce it; instead, they chose not

to be affected. Less normal non-Chinese students decided to

increase the frequency of learning online in the future; on the con-

trary, more preferred to reduce the frequency (Table 4).

The impact of COVID-19 on future living habits of students
with direct and indirect contact with patients

We classified majors in clinical medicine, nursing, rehabilita-

tion medicine, and stomatology as professions that involve

close contact with patients and majors in medical imaging,

medical technology, medical information, public health, and

basic medicine as professions that do not involve close

contact with patients. Chinese students were 126, of which

83 students would make close contact with patients in the

future and 43 would not. Non-Chinese students were 125, of

which 101 students would make close contact with patients

in the future and 24 would not (Figure 3).

AmongChinese students, the impact of COVID-19 outbreaks

on future life habits had no significant difference between direct

and indirect contact with patient students. Among non-Chinese

students, those who had indirect contact with patients were less

likely to wear masks than those who had direct contact with

patients (Table 5).

While fewer non-Chinese students preferred to reduce national

and international travel and instead increase online learning, the

majority of non-Chinese students preferred to minimize shopping

and online education and rather increase domestic travel; however,

among direct contact patient professions, traveling abroad was

unaffected (Table 5).

Among the indirect contact patient professions, compared with

Chinese students, fewer non-Chinese students preferred to wear a

mask in public places and reduced domestic travel in the future

(Table 5).

Discussion
All our lives have been affected by the pandemic of

COVID-19 in the recent 2 years. Shopping, traveling, learn-

ing, and eating are the most common behaviors in our daily

lives. The study found that (1) COVID-19 changed the

future life behaviors of all medical and health-related stu-

dents, including Chinese and non-Chinese students. Thus,

they would pay more attention to wearing masks and

keeping social distance in public places, more online shop-

ping, more meals at home or in the canteen, more online

learning time, less international travel, and fewer gatherings

with friends. However, (2) the impact of COVID-19 on

their future life behavior was different between Chinese

and non-Chinese students. These differences were mainly

reflected in domestic and international tourism and online

education. Furthermore, (3) gender, urban or rural origin,

and family economic problems were all elements that influ-

enced COVID-19 to impact the future life behaviors of

non-Chinese students, while Chinese students were basically

not affected by these factors. (4) The impact of COVID-19

on students’ future life behaviors was unaffected by whether

the major studied will have close interaction with patients

or not.

Origin and gender of medical and health-related students
induced differences in future lifestyle changes caused by
COVID-2019

In general, the pandemic of COVID-19 impacted the beha-

viors and would change future daily habits of both medical

and health-related Chinese and non-Chinese students, but

the impacts were different between Chinese and non-Chinese

students. This was mostly represented in the fact that

Chinese students were more willing to reduce needless inter-

national and domestic travel, whereas non-Chinese students

were more eager to expand domestic and international travel.

Differences in behavior and intentions may arise from varied

cultural and living backgrounds.11,12 China is a country long

influenced by Confucian culture.13,14 Chinese will think more

about the results and pursue stability. Through this epidemic,

Figure 2. Number of students from low, normal, or high-income families.
*P< .05 compared with corresponding Chinese.
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Table 4. The impact of COVID-19 outbreaks on future life habits of medical and health-related students with different family economic conditions.

ITEM

CHINESE STUDENTS

NON-CHINESE

STUDENTS

POOR NOR RICH POOR NOR RICH

The impact of COVID-19 pandemic on my habits of wearing masks in the future:

I would consider wearing a mask in public places such as supermarkets, cinemas, and so on. 11 84 22 22 67 27

I would wear a mask only when I go to the hospital. 0 2 0 0 4 0

I don’t think it’s necessary to wear a mask after the outbreak. 3 4 0 0 2 3

Under the impact of COVID-19 pandemic, the frequency of shopping online, in my future will:

Increase 10 53 9 14 43 4a, bb

Reduce 0 6 3 3 11 6

Not affected 4 31 10 5 19 20bb

Under the impact of COVID-19 pandemic, the frequency of travelling within the national
border in my future will:

Increase 2 6 2 15cc 45d 13e

Reduce 2 64cc 1cc 1 2d 5e

Not affected 10 20 9 6c 26 12

Under the impact of COVID-19 pandemic, the frequency of travelling abroad in my future will:

Increase 1 2 0 2 3 3

Reduce 8 74 20 7 35d 27

Not affected 5 14 2 13 35d 0

Under the impact of COVID-19 pandemic, the frequency of learning online in my future will:

Increase 12 74 15 19 43d, b 17b

Reduce 1 4 4 3 18d 6

Not affected 1 12 3 0 12 7

Influenced byCOVID-19 pandemic, the frequencyof gatheringswithmy friends inmy future will:

Increase 0 3 0 4 0bb 3b

Reduce 10 58 11 16 52 16

Not affected 4 29 11 2 21 11b

Impact of COVID-19 pandemic on my eating habits in the future:

I would eat in the canteen or at home as much as possible and try to minimize the number of meals
eaten in the street stalls or fast food restaurants.

8 71 17 17 59 21

I would not be affected by the pandemic, and still eat in street snack stands or fast food restaurants. 2 12 4 5 11 0

Not sure 4 7 1 0 c 3 1

Under the impact of COVID-19pandemic, how will my social distance change, such as when I
am in line for shopping, buying a ticket, etc.:

I will pay more attention to keeping a certain distance from people. 11 77 17 20 60 23

As before, I don’t pay special attention to keeping a certain distance from people. 0 4 3 2 6 5

Not sure 3 9 2 0 7 2

aP< .01 compared with correspond non-Chinese normal.
bP< .05 and bbP< .01 compared with correspond non-Chinese poor.
cP< .05 and ccP< .01 compared with correspond Chinese poor.
dP< .01 compared with correspond Chinese normal.
eP< .05 compared with correspond Chinese rich.

Gong et al 7



they realized that unnecessary travel would increase their risk of

contracting diseases and the risk of infecting others. It is most

important to maintain the health of others and themselves.

Therefore, they are willing to reduce travel. Many

non-Chinese students studying medical and health-related

majors in China came from African countries. These students

are enthusiastic and unrestrained. They like to publicize their

personality and seek opportunities for self-development. So,

they were not willing to reduce travel.

There were significant gender differences in the impact of

COVID-19 on the behaviors and habits of non-Chinese stu-

dents in the future. Now, most college students in China are the

only child in their families due to the implementation of the “one
child for one couple” policy for more than 30 years, which was

stopped about 10 years ago.15 They are a family’s treasure and

will not be subjected to gender discrimination by the family.

And most importantly, China has long been engaged in eliminat-

ing gender discrimination and implementing equal pay for men

and women for similar work.16 However, it is undeniable that

gender discrimination still exists in some impoverished developing

countries, which affects their young people.17 This could explain

why the effects of COVID-19 on future behaviors and habits dif-

fered by gender only in non-Chinese students but not in Chinese

students.

With the development of transportation and science technol-

ogy, especially communication technology, the gap between

urban and rural residents in many fields, such as medical security,

access to information, and opportunities, is becoming smaller and

smaller. As a result, the study’s findings may show no difference in

the impact of COVID-19 on future behaviors and habits of stu-

dents from urban and rural areas.

The economic status of the families of medical and
health-related students induced differences in future lifestyle
changes caused by COVID-19

In terms of the impact of family economic status on

COVID-19-induced behavioral changes in Chinese students,

there was no difference between students from poor, normal,

and wealthy families, except that, compared with students

from poor families, more students from normal and wealthy

families preferred to reduce travel within the national border.

This reflects at least 2 aspects. One is that each family’s lifestyle
is not very different in China, although their economic condi-

tions are diverse. Another is that China’s public health policies

and publicity in response to the epidemic, such as traffic control

measures during the epidemic and reminders of social distan-

cing, have had a profound impact on Chinese students.18,19

For non-Chinese students, students from different eco-

nomic families had differences in their choice of behavior and

habits. For example, compared with students from low-income

families, more students from wealthy families believed they

would be unaffected by online shopping and social gatherings

and would not increase their online learning, implying that

family economic circumstances influenced students’ future life-
style changes as a result of COVID-19. The finding was sup-

ported by others’ observations.20

Compared with Chinese students from middle-class

households, more non-Chinese students from middle-class

families would wish to boost domestic travel while decreasing

foreign travel and online education. Apart from the reasons

mentioned above, these differences between Chinese and

non-Chinese students may also be related to the fact that

most of these non-Chinese students come from low-income

countries; hence, they try to travel to find opportunities

for better jobs and good living conditions. This also reflects

that non-Chinese students would not like to settle down

and study hard enough. Chinese students are relatively

stable.

The differences in future lifestyle changes caused by
COVID-19 among students who will have close or no close
contact with patients in the future

The epidemic increased the workload and infection risk for

medical professionals and other staff members who work

closely with patients. In this study, we found that programs

with or without close contact with patients in the future were

not a factor that caused differences in future lifestyle changes

induced by COVID-19, except that fewer students who

would not have close contact with patients would prefer to

wear masks. Our previous studies also suggested that medical

and health-related students would not change their current

majors to pursue other professions when they face pandemics

such as COVID-19.21

Limitations and future perspective

Despite the fact that this is an intriguing study, the sample size

was probably insufficient to ensure high accuracy. This study

was also limited to Chinese and non-Chinese students. As a

result, future studies with higher sample numbers involving

Figure 3. The number of students in the professions that would have close

or no close contact with patients in the future.
**P< .01 compared with corresponding Chinese.
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Table 5. The impact of COVID-19 outbreaks on future life habits of medical and health-related students that will have close or no close contact with
patients in the future.

ITEM

CHINESE

STUDENTS

NON-CHINESE

STUDENTS

CLOSE NO CLOSE CLOSE NO CLOSE

The impact of COVID-19 pandemic on my habits of wearing masks in the future:

I would consider wearing a mask in public places such as supermarkets, cinemas and so on. 76 41 97 19b, c

I would wear a mask only when I go to the hospital. 2 0 3 1

I don’t think it’s necessary to wear a mask after the outbreak. 5 2 1 4

Under the impact of COVID-19 pandemic, the frequency of shopping online, in my future will:

Increase 48 24 48 13

Reduce 4 5 15a 5

Not affected 31 14 38 6

Under the impact of COVID-19 pandemic, the frequency of travelling within the national border in my
future will:

Increase 5 5 58aa 15bb

Reduce 51 26 6aa 2bb

Not affected 27 12 37 7

Under the impact of COVID-19 pandemic, the frequency of travelling abroad in my future will:

Increase 2 1 7 1

Reduce 67 35 5a 18

Not affected 14 7 43aa 2

Under the impact of COVID-19 pandemic, the frequency of learning online in my future will:

Increase 68 33 68a 11

Reduce 3 6 18aa 9

Not affected 12 4 15 4

Influenced by COVID-19 pandemic, the frequency of gatherings with my friends in my future will:

Increase 3 0 5 2

Reduce 50 29 70 14

Not affected 30 14 26 8

Impact of COVID-19 pandemic on my eating habits in the future:

I would eat in the canteen or at home as much as possible and try to minimize the number of meals eaten in
the street stalls or fast food restaurants.

63 35 79 18

I would not be affected by the pandemic, and still eat in street snack stands or fast food restaurants. 14 4 20 4

Not sure 6 4 2 2

Under the impact of COVID-19pandemic, how will my social distance change, such as when I am in
line for shopping, buying a ticket, etc.:

I will pay more attention to keeping a certain distance from people. 70 35 85 18

As before, I don’t pay special attention to keeping a certain distance from people. 5 2 8 5

Not sure 8 6 8 1

aP< .05 and aaP< .01 compared with correspond close contact patient Chinese students.
bP< .05 and bbP< .01 compared with correspond not close contact patient Chinese students.
cP< .05 compared with correspond close contact patient non-Chinese students.
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various nationalities are required. Moreover, the questionnaire

lacked validation and pilot testing, although it was developed

based on preliminary interviews. The future life behaviors of

medical and health-related students have a natural impact on

society; therefore, it is critical to investigate their future behav-

ioral intentions, which will assist the government and policy-

makers in forecasting and planning for future lifestyle changes

in the society.

Conclusion
A sudden pandemic has forced us to change our way of life in

many ways. Some life behaviors taken during the pandemic

may continue in the future and become our living habits. The

findings of this study suggest that the impacts of the

COVID-19 pandemic affected the behavioral intentions of

medical and health-related students, and the effects were differ-

ent among Chinese and non-Chinese students. COVID-19

influenced the intention of future life conduct in

non-Chinese students, but not in Chinese students, based on

their urban or rural background, gender, and family economic

conditions. The majors that required either direct or indirect

patient contact had no effect on the intention of future life

behavior of students.

Acknowledgments
The authors would like to thank all the students who partici-

pated in the study.

Author Contributions
HS and TAC had the original idea for this research. WL led on

the ethics application. ZG and WQ advised on the qualitative

data collection. HH, TM, XT, and LF advised on quantitative

data collection. MH and ZG carried out the data analysis under

the supervision of HS. ZG wrote the first draft of the manu-

script, which was reviewed and revised by HS and JAA. All

authors reviewed and agreed on the final draft of the paper

and have accountability for all aspects of the work.

Availability of Data and Materials
The data sets used and/or analyzed during the current study are

available from the corresponding author upon reasonable

request.

Consent for Publication
All participants gave written consent for the publication of their

data.

Ethics Approval and Consent to Participate
The study was conducted in accordance with the Declaration of

Helsinki (as was revised in 2013). Ethical approval was

obtained from the Ethics Committee of Xuzhou Medical

University (XZMU2020117). Written informed consent was

obtained from all participants.

REFERENCES
1. Kolokotroni O, Mosquera MC, Quattrocchi A, Heraclides A, Demetriou C,

Philippou E. Lifestyle habits of adults during the COVID-19 pandemic lockdown

in Cyprus: evidence from a cross-sectional study. BMC Public Health.

2021;21(1):786. doi: 10.1186/s12889-021-10863-0

2. Adu-Amankwaah J, Mprah R, Adekunle AO, et al. The cardiovascular aspect of

COVID-19. AnnMed. 2021;53(1):227-236. doi: 10.1080/07853890.2020.1861644

3. Dash S, Bourke M, Parker AG, Dadswell K, Pascoe MC. Lifestyle behaviours and

mental health and wellbeing of tertiary students during COVID-19 lockdown in

Australia: a cross-sectional study. Compr Psychiatry. 2022;116:152324. doi: 10.

1016/j.comppsych.2022.152324

4. Hassan M. Online teaching challenges during COVID-19 pandemic. Int J Inf Educ

Technol. 2021 Jan;11(1):41-46.

5. Rakaj D. University Professors’ perceptions of online learning during the

COVID-19 pandemic: a case study. Int J Inf Educ Technol. 2023;13(1):176-180.

6. Burton A, McKinlay A, Dawes J, et al. Understanding barriers and facilitators to

compliance with UK social distancing guidelines during the COVID-19 pan-

demic: a qualitative interview study. Behav Change. 2023;40(1):30-50. doi: 10.

1017/bec.2021.27

7. Green EC, Murphy EM, Gryboski K. The health belief model. In: Sweeny K,

Robbins ML, Cohen LM, eds. The Wiley encyclopedia of health psychology. John

Wiley & Sons Ltd.; 2020:211-214.

8. Ajzen I. The theory of planned behaviour: reactions and reflections. Psychol Health.

2011;26(9):1113-1127. doi: 10.1080/08870446.2011.613995

9. Vandenbroucke JP, von Elm E, Altman DG, et al. STROBE initiative.

Strengthening the Reporting of Observational Studies in Epidemiology

(STROBE): explanation and elaboration. PLoS Med. 2007;4(10):e297. doi: 10.

1371/journal.pmed.0040297

10. Cuschieri S. The STROBE guidelines. Saudi J Anaesth. 2019;13(Suppl 1):

S31-S34.

11. Ridenhour BJ, Sarathchandra D, Seamon E, et al. Effects of trust, risk percep-

tion, and health behavior on COVID-19 disease burden: evidence from a multi-

state US survey. PLoS One. 2022;17(5):e0268302. doi: 10.1371/journal.pone.

0268302

12. Card KG. Collectivism, individualism and COVID-19 prevention: a cross sectional

study of personality, culture and behavior among Canadians. Health Psychol Behav

Med. 2022;10(1):415-438. doi: 10.1080/21642850.2022.2069571

13. Zhao F, Lung H, Chen PF, ChangMC, Lung FW. Religion and the mediating role

of alexithymia in the mental distress of healthcare workers during the coronavirus

disease 2019 pandemic in a psychiatric hospital in China. Front Psychiatry.

2022;13:837916. doi: 10.3389/fpsyt.2022.837916

14. Higgins LT, Zheng M. An introduction to Chinese psychology—its historical roots

until the present day. J Psychol. 2002;136(2):225-239. doi: 10.1080/00223980

209604152

15. Feng W, Gu B, Cai Y. The end of China’s one-child policy. Stud Fam Plann.

2016;47(1):83-86. doi: 10.1111/j.1728-4465.2016.00052.x

16. Li Y, Zuo M, Peng Y, et al. Gender differences influence gender equality awareness,

self-esteem, and subjective well-being among school-age children in China. Front

Psychol. 2022;12:671785. doi: 10.3389/fpsyg.2021.671785

17. Hamiduzzaman M, De Bellis A, Abigail W, Harrington A, Fletcher A. “When I

suffer from fever, I eat mangos.” Determinants of health-seeking beliefs and beha-

viors of rural older women in Sylhet, Bangladesh. J Women Aging. 2021;35(1):1-

18. doi: 10.1080/08952841.2021.1996195

18. Wang C, Li H. Public compliance matters in evidence-based public health policy:

evidence from evaluating social distancing in the first wave of COVID-19. Int J

Environ Res Public Health. 2022;9(7):4033. doi: 10.3390/ijerph19074033

19. Lau H, Khosrawipour V, Kocbach P, et al. The positive impact of lockdown in

Wuhan on containing the COVID-19 outbreak in China. J Travel Med.

2020;27(3):taaa037. doi: 10.1093/jtm/taaa037

20. Das D, Sarkar A, Debroy A. Impact of COVID-19 on changing consumer behav-

iour: lessons from an emerging economy. Int J Consum Stud. 2022;46(3):692-715.

doi: 10.1111/ijcs.12786

21. Gong Z, Li W, Bu H, et al. Impact of COVID-19 pandemic on the professional

intention of medical and related students. BMC Med Educ. 2021;21(1):484. doi:

10.1186/s12909-021-02922-2

10 Journal of Medical Education and Curricular Development

http://dx.doi.org/10.1186/s12889-021-10863-0
http://dx.doi.org/10.1186/s12889-021-10863-0
http://dx.doi.org/10.1186/s12889-021-10863-0
http://dx.doi.org/10.1186/s12889-021-10863-0
http://dx.doi.org/10.1080/07853890.2020.1861644
http://dx.doi.org/10.1016/j.comppsych.2022.152324
http://dx.doi.org/10.1016/j.comppsych.2022.152324
https://doi.org/10.1017/bec.2021.27
https://doi.org/10.1017/bec.2021.27
http://dx.doi.org/10.1080/08870446.2011.613995
http://dx.doi.org/10.1371/journal.pmed.0040297
http://dx.doi.org/10.1371/journal.pmed.0040297
http://dx.doi.org/10.1371/journal.pone.0268302
http://dx.doi.org/10.1371/journal.pone.0268302
http://dx.doi.org/10.1080/21642850.2022.2069571
http://dx.doi.org/10.3389/fpsyt.2022.837916
http://dx.doi.org/10.1080/00223980209604152
http://dx.doi.org/10.1080/00223980209604152
http://dx.doi.org/10.1111/j.1728-4465.2016.00052.x
http://dx.doi.org/10.1111/j.1728-4465.2016.00052.x
http://dx.doi.org/10.3389/fpsyg.2021.671785
https://doi.org/10.1080/08952841.2021.1996195
http://dx.doi.org/10.3390/ijerph19074033
http://dx.doi.org/10.1093/jtm/taaa037
http://dx.doi.org/10.1111/ijcs.12786
http://dx.doi.org/10.1186/s12909-021-02922-2
http://dx.doi.org/10.1186/s12909-021-02922-2
http://dx.doi.org/10.1186/s12909-021-02922-2
http://dx.doi.org/10.1186/s12909-021-02922-2

	 Introduction
	 Methods
	 Design
	 Sampling and recruitment method
	 Ethical considerations
	 Data collection
	 Data analysis

	 Results
	 Characteristics of the population
	 Different choices of Chinese and non-Chinese original students on future living habits due to COVID-19
	 Different choices of rural and urban original students on future life habits due to COVID-19
	 The impact of COVID-19 on future life habits of students with different family economic conditions
	 The impact of COVID-19 on future living habits of students with direct and indirect contact with patients

	 Discussion
	 Origin and gender of medical and health-related students induced differences in future lifestyle changes caused by COVID-2019
	 The economic status of the families of medical and health-related students induced differences in future lifestyle changes caused by COVID-19
	 The differences in future lifestyle changes caused by COVID-19 among students who will have close or no close contact with patients in the future
	 Limitations and future perspective

	 Conclusion
	 Acknowledgments
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


