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Introduction: The COVID-19 pandemic’s global impact has been profound, 
particularly for vulnerable populations, such as asylum seekers, refugees, and 
immigrants. Likewise, international students, who fall under the immigrant 
category umbrella, have faced considerable challenges throughout the 
pandemic. This study aimed to identify insights for enhancing Japanese 
international students’ health and well-being by investigating how epidemic 
prevention policies implemented by schools and the government influenced 
changes in their lifestyles during the post-pandemic era.

Methods: Semi-structured interviews were conducted and inductive thematic 
analysis performed using NVivo software, to investigate the lifestyle changes 
of 20 (8 male and 12 female) international students (mean age: 31.5 years) at 
Hiroshima University, Japan, during the post-pandemic era.

Results: The analysis revealed alterations in lifestyle habits and interpersonal 
relationships in the aftermath of the pandemic, with most international students 
continuing to practice some of the epidemic prevention and health behaviors 
they had adopted during the pandemic, including handwashing (n = 10), mask-
wearing (n = 12), and physical distancing (n = 4), as a matter of habit. However, 
some of these epidemic prevention and health behaviors have not persisted as 
habits after the pandemic. However, there has been an increased emphasis on 
maintaining family relationships (n = 5).

Discussion: Addressing language and information dissemination barriers that 
international students may encounter when accessing medical services, and 
providing them with employment guidance and support more suited to their 
current situation, are conducive to enhancing their health and well-being. 
Additionally, enhancing international students’ public awareness is crucial for 
safeguarding their health and preparing them for potential future public health 
emergencies.
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1 Introduction

Certain immigrants within host countries face marginalization stemming from social 
conditions (1). Despite the World Health Organization’s advocacy for universal health 
coverage, aimed at guaranteeing unfettered access to superior healthcare services devoid of 
financial constraints, immigrants frequently find themselves marginalized by host nations 
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owing to barriers like language and cultural disparities (2). The 
emergence of the novel coronavirus (COVID-19 or 2019-nCoV or 
SARS-CoV-2) in December 2019, marked the onset of a multifaceted 
and continuously evolving global health crisis, profoundly affecting all 
facets of society (3). Globally, the COVID-19 pandemic’s ramifications 
have been disproportionately borne by asylum seekers, refugees, and 
migrants (4). Improving immigrants’ health and well-being is crucial 
for enhancing their quality of life and happiness, as well as for 
controlling pandemics.

In Japan, the government implemented non-coercive (mild) 
lockdown measures. In response to the rapid spread of the virus, 
the Japanese government declared a month-long state of emergency 
on April 7, 2020, urging residents to limit outdoor activities only 
to those essential, for maintaining their daily lives, while adhering 
to infection prevention measures (5). Unlike many other countries, 
Japan’s emergency declaration was not legally binding on the 
public. The Japanese government, in its response to the COVID-19 
pandemic and other disasters, encourages individuals to 
collectively assume responsibility, and undertake all possible 
measures to mitigate their impact (6). This involves controlling the 
epidemic through voluntary self-restraint, and spontaneously 
adopting preventive behaviors (7). Thus, individual preventive 
behaviors significantly influence epidemic and disaster control. The 
preventive behaviors undertaken by Japanese immigrants are 
pivotal in addressing both epidemics and disasters. As a mono-
ethnic country, Japan lacks diversity; therefore, it is crucial to 
improve the health and well-being of immigrants residing in Japan.

The Japan Immigration Service Agency’s statistics indicated that 
as of the end of June 2022 international students constituted 8.8% of 
the immigrant population (8). The Japanese Ministry of Education 
has consistently implemented a program aimed at promoting 
international students’ enrollment (9). Moreover, there has been a 
steady annual increase in the number of international students in 
Japan (10). Studying abroad, as a form of immigration, should also 
not be disregarded. Research on the health and well-being of foreign 
immigrants during the COVID-19 pandemic has been conducted 
(11–13). However, studies in Japan, focusing on the health and well-
being of foreign immigrants, particularly international students, in 
the post-pandemic period, remain limited.

This study’s purpose was to conduct an in-depth analysis of the 
lifestyle changes among international students in the post-pandemic 
period, influenced by epidemic prevention policies implemented by 
both schools and the government, and also to identify insights that 
could enhance their health and well-being. It aimed to offer essential 
references and foundations for developing targeted and effective 
health promotion measures.

2 Materials and methods

This study aimed to explore the lifestyle changes experienced by 
international students studying in Japan during the post-pandemic 
period, particularly in light of the epidemic prevention policies 
implemented by educational institutions and the government. By 
employing a qualitative research design, this study sought to capture 
the nuanced perspectives of international students regarding the 
impact of these policies on their daily lives. The use of semi-
structured interviews allows for an in-depth exploration of 

participants’ experiences, facilitating a rich dialogue that can reveal 
new insights into their adaptations and challenges.

2.1 Questionnaire development

This qualitative study employed semi-structured interviews to 
facilitate an in-depth exploration of participants’ experiences. The 
research team convened a meeting to discuss and develop a questionnaire 
comprising 6 questions. This questionnaire enabled the researcher to 
ensure more systematic interview procedures for participants while 
concurrently exploring new areas of dialogue. One participant underwent 
a pilot test of the questionnaire, and after incorporating their feedback, 
the questionnaire was modified. Subsequently, the participant was invited 
for a second interview.

2.2 Participants

To investigate shifts in lifestyles among international students 
post COVID-19, influenced by epidemic prevention policies from 
schools and the government, the sample size was determined based 
on previous studies. Prior research suggests that sample sizes 
ranging from 6 to 8 individuals are optimal for maintaining sample 
homogeneity, while sample sizes between 12 and 20 individuals 
may better accommodate heterogeneity (14). This study focused on 
a cohort of international students in Japan, deliberately avoiding 
constraints imposed by specific demographic traits, such as marital 
status, gender, or age, thus leveraging the richness of diverse data. 
Consequently, 20 international students were recruited from 
Hiroshima University. As the first author was an international 
student at Hiroshima University, the research invitation letter was 
sent to the Hiroshima University international student chat group 
with the assistance of a Bangladeshi student who knew the first 
author, and a Chinese student who was also acquainted with the 
first author. Participants interested in the study were encouraged 
to contact the first author either by phone or email, using the 
contact information provided in the invitation letter. The snowball 
sampling method was employed with the expectation that 
participants who had accepted the invitation could refer additional 
eligible participants.

2.3 Interviews

From April to June 2023, 19 participants took part in face-to-face 
semi-structured individual interviews at Hiroshima University. One 
participant who had given birth during the study period, requested a 
phone interview from home. The first author took field notes during 
these interviews. To ensure participant privacy, only the participants 
and researchers (no non-participants) were present during 
the interviews.

All interviews, conducted by the first author were audio-recorded 
with the participants’ consent. Prior to commencing the interview, 
participants received a concise introduction outlining the research’s 
purpose, significance, methods, and relevant content. The first author 
had previously undertaken courses related to qualitative research, and 
this study was conducted with the guidance of a doctoral supervisor, 
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possessing extensive experience in qualitative research and 
qualifications in psychiatry, to ensure its credibility and validity. 
Chinese participants were interviewed in their native language, while 
others were interviewed in English. Given the English proficiency 
requirement for admission to Hiroshima University, all participants 
could communicate in English to varying extents. The first author, 
with a background in translation studies and fluency in Chinese, 
Japanese, and English, encountered no significant language barriers 
during the interviews. Nonetheless, to foster a relaxed atmosphere and 
elicit more intuitive responses from Chinese participants, the 
interviews were conducted in Chinese.

The first author conducted interviews with participants using 
a questionnaire comprising six questions. The interview questions 
were as follows: (1) Are you  aware of the prevention policies 
implemented by schools and the Japanese government to ensure 
your safety and well-being during the pandemic? (2) Can 
you  describe the specific COVID-19 prevention policies 
implemented by schools and the Japanese government? (3) How 
do you obtain information on pandemic prevention and health? 
(4) Did you voluntarily follow these preventive measures during 
the pandemic? (5) Under the influence of epidemic prevention 
policies implemented by the Japanese government and schools, has 
your lifestyle changed after the end of COVID-19? (6) What 
specific changes have occurred in your lifestyle?

The interviews lasted from 0.5 h to 1 h, with the length varying 
according to personal circumstances and experiences. All interviews 
adhered to the Consolidated Criteria for Reporting Qualitative 
Research Checklist (15). Additionally, Guba’s four criteria—credibility, 
transferability, dependability, and confirmability—were used to ensure 
trustworthiness (16).

2.4 Data analysis

Interview recordings were converted into text using Microsoft 
Word’s speech-to-text feature. The transcribed text was then 
scrutinized and refined to rectify any inaccuracies in software 
recognition. Subsequently, the first author translated the Chinese 
interviews into English. Following this translation, the research 
team, composed of two males and two females, proceeded with the 
data analysis. The research team included a doctoral supervisor 
with extensive experience in qualitative research and qualifications 
in psychiatry, a university lecturer specializing in social welfare 
studies, a university assistant qualified an occupational therapist, 
and health sciences doctoral student with a background in 
translation (undergraduate in Japanese translation, with English as 
the second language).

The participants’ textual interview contents were numerically 
anonymized to safeguard data anonymity. The research team then 
read all the interview texts line by line, employing the inductive 
thematic analysis method to discern recurring content themes. 
Thematic analysis was chosen because it is suitable for questions 
related to people’s experiences, opinions, or perceptions and is a 
common method for identifying, reporting, and interpreting 
patterns in qualitative data (17). The research team individually 
reviewed each participant’s interview transcripts multiple times 
until no new information emerged, indicating data saturation. 
Previous studies have indicated that saturation can be achieved 

with as few as 9 to 17 interviews (18). After triangulating the data, 
the analysis team discussed and resolved discrepancies, identifying 
two primary data-driven themes: “changes in lifestyle habits,” and 
“changes in interpersonal relationships.” Under the theme of 
“changes in lifestyle habits,” several sub-themes were identified 
including “handwashing,” “mask-wearing,” “physical distancing,” 
“healthy regular diet,” “changes in sleep habits.” Certain themes 
were subsequently excluded due to insufficient reporting by 
participants or a weak evidential basis. Thereafter, all the interview 
texts were imported into NVivo QSR version 14. This software 
facilitated swift and effective manual coding and categorization in 
accordance with coding established by the research team.

2.5 Ethics statement

Ethical approval was granted by the Epidemiology Research Ethics 
Review Committee of Hiroshima University, and participants were 
informed of their right to withdraw at any stage. Prior to commencement, 
all the participants provided their written and verbal consent.

3 Results

This study conducted semi-structured interviews and inductive 
thematic analysis using NVivo software, to explore lifestyle changes 
among 20 international students at Hiroshima University, Japan, 
during the post-pandemic era. The analysis uncovered significant 
shifts in lifestyle habits and interpersonal relationships in the 
aftermath of the pandemic, which are discussed in detail.

3.1 Sample characteristics

Between April and June 2023, 20 international students were 
recruited from Hiroshima University. The cohort comprised 8 male 
and 12 female students, with an average age of 31.5 years. Detailed 
characteristics of the participants are presented in Table 1.

3.2 Changes in lifestyle post-COVID-19

Based on the interview content, the research team found that 
the lifestyles of international students in the post-pandemic era 
had changed under the influence of epidemic prevention policies 
implemented by the Japanese government and schools. The 
research team identified two data-driven themes from the 

TABLE 1 Participants’ characteristics.

Gender Nationality N or Mean 
(SD)

Male

Bangladesh 5

China 3

Female

Bangladesh 3

China 9

Age (years) 31.5 (6.45)
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interview content: changes in lifestyle habits and changes in 
interpersonal relationships. Mentions by participants relating to 
“habits” were coded under the theme of “changes in lifestyle 
habits.” References to topics such as “placing greater emphasis on 
family ties” and “desiring closer intimacy with family” were 
coded under the theme of “changes in interpersonal relationships.” 
Figure 1 depicts the lifestyle changes observed in international 
students during the post-pandemic era.

3.2.1 Changes in lifestyle habits
During the interviews, all participants mentioned adopting 

preventive health measures during COVID-19 to avoid infection, 
influenced by the epidemic prevention policies implemented by 
the Japanese government and schools. Post-pandemic, 17 (85%) 
participants indicated that their lifestyles had changed compared 
to pre-pandemic times, with a heightened focus on personal 
health. Some of the preventive health behaviors adopted during 
the pandemic had also become habitual. In contrast, the remaining 
3 participants (15%) reported that their lifestyles had remained 
unchanged after the pandemic, and they did not maintain any 
health behaviors from that period. Table  2 lists the preventive 
health behaviors recommended by the Japanese government and 
schools during COVID-19, as reported by the respondents, while 
Table  3 details the continued adoption of these behaviors 
post-COVID-19.

Through comparing the preventive health behaviors of international 
students during and after COVID-19, it was found that changes in lifestyle 
habits primarily centered around three health measures: handwashing, 
mask-wearing, and physical distancing.

3.2.1.1 Hand washing
Hand washing can effectively prevent COVID-19. The Japanese 

government and schools promoted frequent hand washing during the 
pandemic. Consequently, 13 participants adopted this preventive 
behavior during COVID-19. Of the 17 participants who reported 
changes in lifestyle habits post-pandemic, 10 continued to practice 
regular hand washing.

“After the epidemic, I  developed the habit of washing hands 
frequently.” (Participant 17, female, China).

“After the epidemic, I pay special attention to this aspect (healthy 
behavior). Washing hands and disinfecting have now become a 
habit.” (Participant 19, female, China).

3.2.1.2 Mask-wearing
Masks are effective in reducing the spread of respiratory viruses. Both 

the government and schools advocated mask-wearing as a preventive 
measure. During the pandemic, 17 participants adhered to wearing 
masks, and 12 continued this practice even after the end of COVID-19.

FIGURE 1

Changes in lifestyle post-COVID-19.

TABLE 2 Epidemic prevention and health behaviors during the COVID-19 
pandemic.

Prevention and health 
behaviors

Number

Obtaining epidemic-related information 19

Mask-wearing 17

Attending online classes 15

Hand washing 13

Home isolation 13

Physical distancing 6

Temperature measurements 4

Vaccination 1

TABLE 3 Epidemic prevention and health behaviors retained after the 
COVID-19 pandemic.

Prevention and health 
behaviors

Number

Hand washing 10

Mask-wearing 12

Physical distancing 4
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“Before COVID-19, we did not wear masks although we had some 
air pollution in Dacca city, but after COVID-19, we mostly wear 
masks consciously.” (Participant 7, male, Bangladesh).

“Just like I feel about wearing glasses, I also feel about wearing a 
mask, which has now become a part of my attire.” (Participant 2, 
female, Bangladesh).

3.2.1.3 Physical distancing
Physical distancing is an important measure advocated by both 

the Japanese government and schools to control COVID-19. While 6 
participants reported following physical distancing behavior during 
the pandemic, 4 reported that they retained this habit, even after the 
end of COVID-19.

“After the epidemic, I pay more attention to hygiene. Maybe I did 
not have the concept of disinfection and keeping distance from 
others before.” (Participant 13, female, China).

“If I get sick, I might need to take a break from my education, which 
is why I always try to maintain my personal health, like trying to 
maintain distance from unknown persons…. So; that is the 
difference. Before COVID-19, I  think I  was not following this 
practice.” (Participant 6, male, Bangladesh).

3.2.1.4 Epidemic prevention and health behaviors that 
were not retained

During the pandemic, participants adopted various preventive 
health measures recommended by the government and schools, such 
as obtaining epidemic-related information, attending online classes, 
practicing home isolation, temperature measurements, and receiving 
vaccinations. However, these measures were not consistently 
continued post-pandemic.

Although most participants ceased seeking epidemic-related 
information after the pandemic, it is important to highlight that 19 
participants actively sought such information during the pandemic. With 
the exception of one participant who avoided epidemic-related 
information due to anxiety, the majority utilized diverse channels for 
information acquisition, including the internet (n = 19), television (n = 6), 
newspapers (n = 4), and lectures (n = 1). The internet emerged as the 
primary source of information, with two participants specifically 
mentioning official websites like the World Health Organization. 
Seventeen participants reported using social media platforms, such as 
Twitter (X), TikTok, and Facebook for obtaining information. 
Additionally, vaccination was the least mentioned health 
preventive behavior.

3.3 Changes in interpersonal relationships

3.3.1 Maintaining strong family bonds
During the interviews, researchers uncovered a theme pertaining to 

interpersonal relationships. Many international students encountered 
challenges in returning home due to the Japanese government’s epidemic 
prevention policies during the pandemic. Five participants expressed their 
intention to prioritize family and interpersonal relationships post-
pandemic, emphasizing the elevated significance of familial bonds. The 
maintenance of strong family bonds emerged as their foremost priority in 
future planning.

“Previously, I had thought about living abroad in the future, but 
now I  feel it might be  better to stay closer to my family. For 
example, during a pandemic, there might be  sudden travel 
restrictions, and I might not be able to return home even if a 
family member passes away. Customs will not make exceptions 
for this. I just feel I want to be closer to my family.” (Participant 
18, female, China).

“I was considering pursuing a Ph.D. in Europe or America, but 
owing to this pandemic, I now feel that if I am too far away from 
home and something happens, it would be very difficult to come 
back, especially considering that my parents are getting older.” 
(Participant 16, female, China).

4 Discussion

This study examined lifestyle changes among international 
students in Japan during the post-pandemic period from April to June 
2023, influenced by epidemic prevention policies implemented by 
both, schools and the government. It revealed shifts in both lifestyle 
habits and interpersonal relationships among the participants.

It found that the majority of international students persisted in 
maintaining epidemic prevention and health behaviors developed 
during the pandemic. Specifically, they continued to adhere to three 
key behaviors: handwashing, mask-wearing, and physical distancing 
even after the pandemic’s conclusion. These findings align with 
previous research on the formation of habitual preventive behaviors. 
Throughout the pandemic, individuals were encouraged to adopt 
protective measures. Repeated engagement in these behaviors in 
similar situations often leads to habit formation (19). Although 
handwashing, mask-wearing, and physical distancing were all 
personal hygiene behaviors during the pandemic, most studies on the 
impact of the epidemic on individual health behaviors only mention 
changes in hand hygiene post-pandemic (20–22). However, among 
international students in Japan, mask-wearing and physical distancing 
were also mentioned. This may be  related to the influence of 
Japanese society.

During the pandemic, some individuals in certain countries 
rejected the notion of wearing masks, and even displayed negative 
attitudes toward mask-wearing (23). Consequently, the adoption of 
mask-wearing as a habitual practice post-pandemic is unlikely. A 
study conducted in Bangladesh also revealed widespread resistance to 
wearing masks, with the majority expressing reluctance to utilize them 
(24). However, Japan has a custom of wearing masks, making mask-
wearing a common practice in the country (25). Influenced by this 
societal context, international students in Japan also adhere to the 
practice of wearing masks. Notably, in this study, mask-wearing 
emerged as the most entrenched habit among the three health 
behaviors. This may be attributed to handwashing being a pre-existing 
habitual behavior for many individuals. Conversely, mask-wearing, 
has become increasingly habitual over time (26).

Furthermore, a study regarding individual protective behaviors 
after vaccination campaigns across four countries found that personal 
protective measures significantly relaxed post-vaccination, particularly 
in social activities (27). Chinese university students were also found to 
exhibit decreased personal protective behaviors after receiving the 
COVID-19 vaccine (28). However, a study in Japan found that 
individuals who had completed vaccination did not decrease their 
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personal protective behaviors (29). In contrast to their compatriots, 
international students in Japan have adopted personal protective 
behaviors similar to those of Japanese nationals. Even after the epidemic 
ended, they continued to take preventive measures, and made it a habit. 
Habit formation has played a pivotal role in individuals’ behavioral 
responses to preventive measures during COVID-19 (30). Education in 
personal hygiene and public awareness in Japanese elementary schools 
has contributed to Japanese people developing good hygiene habits (31). 
Public awareness is defined as the public’s understanding and 
comprehension of the risks of infectious disease. Increasing public 
awareness is crucial for controlling the spread of infectious diseases (32, 
33). Compared to other countries, Japan has consistently implemented 
a national school health policy over many years (34). In Japan, the 
emphasis on public awareness begins in elementary school, and extends 
through junior high school (35). Consequently, Japanese individuals are 
equipped to make informed decisions and act when confronted with 
public emergencies. During COVID-19, Japanese citizens demonstrated 
a greater inclination than those in other countries to adhere to the 
infection prevention policies advocated by their government. Certain 
nations implemented public health measures through legislation to 
govern citizens’ preventive behaviors. In contrast, the Japanese 
government advocated the voluntary adoption of preventive measures 
among its citizens, relying on self-discipline to mitigate transmission of 
the virus. This could be attributed to public awareness levels in certain 
countries not being notably high (36). In Bangladesh, there are no 
educational programs or subjects at any level, including primary 
schools, focusing on public awareness (37). Therefore, increasing public 
awareness among international students in Japanese universities by 
offering public health courses is essential for ensuring their health and 
preparing them to effectively cope with potential future public 
health events.

Moreover, investigating health and preventive measures that were 
implemented during the pandemic, but subsequently discontinued 
without becoming habitual, can also provide insights into safeguarding 
the health and well-being of international students. During COVID-19, 
only one international student mentioned that vaccination is a 
preventive measure recommended by the Japanese government to 
prevent infection. However, after the pandemic, none of the 
international students retained the habit of receiving regular 
vaccinations as a preventive measure against infectious diseases. During 
COVID-19, the Japanese government offered free vaccination services 
to residents in Japan. Japan’s vaccination law encourages regular 
preventive vaccinations among its residents, and some local 
governments also provide subsidies for vaccination (38). A previous 
investigation into COVID-19 vaccination rates in Japan underscores, 
that the vaccination rate among foreign residents is lower than that 
among Japanese nationals (39). This may be  because international 
students encounter numerous challenges when receiving medical 
services. A study has shown that migrants in Japan faced language 
barriers while scheduling appointments, completing questionnaires, 
and receiving vaccinations (40). The Japanese government primarily 
communicates information about vaccine administration and health 
check-ups to residents in Japan through postal mail, which is 
predominantly in Japanese. Although Japan started deploying 
interpreters in certain cities since September 2021 (41), interpreter 
availability at vaccine centers across Japan is not widespread. Therefore, 
addressing the language barriers encountered by international students 
when accessing government-provided medical services is essential for 

preserving their health and well-being. Another web survey targeting 
Vietnamese immigrants in Japan revealed the lack of knowledge about 
medical facilities and services available in Japan (42). Despite the 
Japanese government disseminating medical services-related 
information through multilingual websites, many international students 
are unfamiliar with the available channels for accessing this information. 
Instead, they tend to rely more on social media platforms. The majority 
of international students utilized social media platforms to seek 
information on the pandemic and health during the outbreak, with only 
a minority resorting to official websites. Post-pandemic, none of the 
international students maintained the practice of consistently seeking 
health-related information. However, unofficial websites may contain 
inaccurate information, and such misinformation can have significant 
adverse consequences for epidemic prevention efforts (43). Therefore, 
ensuring that international students receive timely and accurate medical 
services information is crucial for enhancing their health and well-
being. Policymakers should address language barriers and information 
gaps that impede international students’ access to healthcare by 
providing multilingual health information and services. This approach 
will help ensure that these students have equitable access to vaccinations 
and other healthcare services.

Research examining post-COVID-19 lifestyle changes among adult 
populations typically emphasizes psychological health and health 
behaviors. However, contrary to earlier findings (44, 45), this study 
revealed shifts in interpersonal relationships between international 
students and their families following the pandemic. This change may 
be linked to family resilience, which refers to the family’s collective 
capacity as a functional system to endure and recover from adversity, 
aiding in navigating difficult periods and maintaining stability, thus 
fostering positive outcomes for all its members (46–48).

Many international students were unable to return to their home 
countries during the pandemic due to epidemic prevention measures, 
leading them to reassess their priorities. A heightened focus on 
maintaining family bonds emerged as a primary consideration in their 
future plans and career aspirations. Given the changes in international 
students’ post-epidemic plans, it is essential for institutions to provide 
career guidance and support tailored to the current context. This will 
facilitate their successful employment or further academic pursuits.

4.1 Limitations

Despite this study’s strengths, it has some limitations. The 
nationalities of the participants were all Chinese and Bangladeshi, and 
the results may not reflect the true situation of all international students, 
limiting the generalizability. The retrospective nature of the interview 
questions is another limitation, as it may be associated with recall bias. 
Furthermore, the assessment of international students’ lifestyle changes 
was limited to the period between April and June 2023. Therefore, 
subsequent research is imperative to ascertain whether the results of this 
study can be applied to international students from other countries and 
the observed changes persisted beyond this timeframe.

5 Conclusion

This study’s results indicate that, influenced by epidemic 
prevention policies implemented by schools and the government, 
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there have been changes in the lifestyle habits and interpersonal 
relationships of international students in Japan in the post-pandemic 
era. Following the pandemic, the majority of international students 
have continued to habitually maintain certain epidemic prevention 
and health behaviors, such as mask-wearing, handwashing, and 
physical distancing, that they had adopted during the pandemic. 
However, some of these epidemic prevention and health behaviors 
have not persisted as habits post-pandemic. Furthermore, there is an 
increased emphasis on maintaining family bonds in the post-
pandemic period. These findings offer insights into improving the 
health and well-being of international students. Educational 
institutions should implement public health courses aimed at 
enhancing international students’ public awareness, particularly 
regarding infectious disease risks. This knowledge is essential for 
safeguarding their health and equipping them to navigate potential 
public health crises effectively. Additionally, providing career and 
academic guidance that is responsive to contemporary needs 
represents a crucial step toward improving the overall health and 
well-being of international students. Furthermore, policymakers 
must consider language barriers and challenges in information 
dissemination when developing national public health policies. To 
address these issues, it is imperative to offer multilingual health 
information and services, ensuring that international students can 
access the health care services they need without impediments. This 
study’s findings are expected to provide essential references and 
foundations for developing targeted and effective health promotion 
measures aimed at enhancing the well-being of international students 
in the future.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by Epidemiology 
Research Ethics Review Committee of Hiroshima University. The 
studies were conducted in accordance with the local legislation and 
institutional requirements. The participants provided their written 
informed consent to participate in this study.

Author contributions

JM: Conceptualization, Data curation, Formal analysis, 
Methodology, Writing – original draft, Writing – review & editing. KS: 
Conceptualization, Supervision, Writing  – review & editing. FK: 
Conceptualization, Supervision, Writing  – review & editing. HO: 
Conceptualization, Methodology, Supervision, Writing – review & 
editing.

Funding

The author(s) declare that no financial support was received for 
the research, authorship, and/or publication of this article.

Acknowledgments

We would like to thank Editage (www.editage.jp) for English 
language editing.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fpubh.2024.1470378/
full#supplementary-material

References
 1. Craig KD, Holmes C, Hudspith M, Moor G, Moosa-Mitha M, Varcoe C, et al. Pain 

in persons who are marginalized by social conditions. Pain. (2020) 161:261–5. doi: 
10.1097/j.pain.0000000000001719

 2. The Lancet Regional Health. Migrants: left behind in health? Lancet Reg Health West 
Pac. (2021) 7:100119. doi: 10.1016/j.lanwpc.2021.100119.

 3. Mallah SI, Ghorab OK, Al-Salmi S, Abdellatif OS, Tharmaratnam T, Iskandar MA, 
et al. COVID-19: breaking down a global health crisis. Ann Clin Microbiol Antimicrob. 
(2021) 20:35. doi: 10.1186/s12941-021-00438-7

 4. Balakrishnan VS. Impact of COVID-19 on migrants and refugees. Lancet Infect Dis. 
(2021) 21:1076–7. doi: 10.1016/S1473-3099(21)00410-2

 5. Cabinet Secretariat. (2020). Declaration of a state of emergency (in  
Japanese). Available at: (https://corona.go.jp/news/pdf/kinkyujitai_
sengen_0407.pdf).

 6. Adu-Gyamfi B, Shaw R. Risk awareness and impediments to disaster preparedness 
of foreign residents in the Tokyo metropolitan area, Japan. Int J Environ Res Public 
Health. (2022) 19:11469. doi: 10.3390/ijerph191811469

 7. Mizuno T, Ohnishi T, Watanabe T. Visualizing social and behavior change due to 
the outbreak of COVID-19 using mobile phone location data. N Gener Comput. (2021) 
39:453–68. doi: 10.1007/s00354-021-00139-x

 8. Immigration Services Agency. (2022). Number of foreign residents as of the end of 
June 2022. Available at: (https://www.moj.go.jp/isa/publications/press/13_00028.html).

 9. Ministry of Education, (2021). Culture, sports, science and technology. About the 
promotion program for international students. Available at: (https://www.mext.go.jp/
content/20210326-mxt_gakushi02-000013769-04.pdf).

 10. Ministry of Education, (2024). Culture, sports, science and technology. Regarding 
the "survey on the enrollment status of international students" and "number of Japanese 

https://doi.org/10.3389/fpubh.2024.1470378
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
http://www.editage.jp
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1470378/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1470378/full#supplementary-material
https://doi.org/10.1097/j.pain.0000000000001719
https://doi.org/10.1016/j.lanwpc.2021.100119.
https://doi.org/10.1186/s12941-021-00438-7
https://doi.org/10.1016/S1473-3099(21)00410-2
https://corona.go.jp/news/pdf/kinkyujitai_sengen_0407.pdf
https://corona.go.jp/news/pdf/kinkyujitai_sengen_0407.pdf
https://doi.org/10.3390/ijerph191811469
https://doi.org/10.1007/s00354-021-00139-x
https://www.moj.go.jp/isa/publications/press/13_00028.html
https://www.mext.go.jp/content/20210326-mxt_gakushi02-000013769-04.pdf
https://www.mext.go.jp/content/20210326-mxt_gakushi02-000013769-04.pdf


Ma et al. 10.3389/fpubh.2024.1470378

Frontiers in Public Health 08 frontiersin.org

students studying abroad." Available at: (https://www.mext.go.jp/a_menu/koutou/
ryugaku/1412692_00003.htm).

 11. Bhandari D, Kotera Y, Ozaki A, Abeysinghe S, Kosaka M, Tanimoto T. COVID-19: 
challenges faced by Nepalese migrants living in Japan. BMC Public Health. (2021) 
21:752. doi: 10.1186/s12889-021-10796-8

 12. Saifee J, Franco-Paredes C, Lowenstein SR. Refugee health during COVID-19 and 
future pandemics. Curr Trop Med Rep. (2021) 8:1–4. doi: 10.1007/s40475-021-00245-2

 13. Van de Velde S, Buffel V, Bracke P, Van Hal G, Somogyi NM, Willems B, et al. The 
COVID-19 international student well-being study. Scand J Public Health. (2021) 
49:114–22. doi: 10.1177/1403494820981186

 14. Kuzel AJ. Sampling in qualitative inquiry In: BF Crabtree and WL Miller, editors. 
Doing qualitative research. Thousand Oaks: Sage Publications (1999). 33–45.

 15. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative 
research (COREQ): a 32-item checklist for interviews and focus groups. Int J Qual 
Health Care. (2007) 19:349–57. doi: 10.1093/intqhc/mzm042

 16. Guba EG. Criteria for assessing the trustworthiness of naturalistic inquiries. Educ 
Commun Technol J. (1981) 29:75–91. doi: 10.1007/BF02766777

 17. Przekwas A, Chen Z. Washing hands and the face may reduce COVID-19 
infection. Med Hypotheses. (2020) 144:110261. doi: 10.1016/j.mehy.2020.110261

 18. Hennink M, Kaiser BN. Sample sizes for saturation in qualitative research: a 
systematic review of empirical tests. Soc Sci Med. (2021) 292:114523. doi: 10.1016/j.
socscimed.2021.114523

 19. Cushan-Kain G, Gardner B, Verplanken B, Lally P, Rhodes RE, Kwasnicka D, et al. 
Identifying as someone who avoids virus transmission strengthens physical distancing 
habit-behaviour relationships: a longitudinal multi-national study during the COVID-19 
pandemic. Appl Psychol Health Well Being. (2022) 14:1464–82. doi: 10.1111/aphw.12369

 20. Ali AS, Yohannes MW, Tesfahun T. Hygiene behavior and COVID-19 pandemic: 
opportunities of COVID-19-imposed changes in hygiene behavior. Inquiry. (2023) 
60:469580231218421. doi: 10.1177/00469580231218421

 21. Dwipayanti NM, Lubis DS, Harjana NP. Public perception and hand hygiene 
behavior during COVID-19 pandemic in Indonesia. Front Public Health. (2021) 9:800. 
doi: 10.3389/fpubh.2021.621800

 22. Makhni S, Umscheid CA, Soo J, Chu V, Bartlett A, Landon E, et al. Hand hygiene 
compliance rate during the COVID-19 pandemic. JAMA Intern Med. (2021) 181:1006–8. 
doi: 10.1001/jamainternmed.2021.1429

 23. Greenhalgh T, Schmid MB, Czypionka T, Bassler D, Gruer L. Face masks for the 
public during the COVID-19 crisis. BMJ. (2020) 369:m1435. doi: 10.1136/bmj.m1435

 24. Ferdous MZ, Islam MS, Sikder MT, Mosaddek ASM, Zegarra-Valdivia JA, Gozal D. 
Knowledge, attitude, and practice regarding COVID-19 outbreak in Bangladesh: an online-
based cross-sectional study. PLoS One. (2020) 15:e0239254. doi: 10.1371/journal.
pone.0239254

 25. Kawamitsu S, Win TZ, Han SM, Nakamura T, Jogie M, Smith C. Public perspectives 
on COVID-19 public health and social measures in Japan and the United Kingdom: a 
qualitative study. Health. (2024) 24:1393. doi: 10.1186/s12889-024-18866-3

 26. den Daas C, Dixon D, Hubbard G, Allan J, Johnston M. Habits and reflective 
processes in COVID-19 transmission-reducing behaviors: examining theoretical 
predictions in a representative sample of the population of Scotland. Ann Behav Med. 
(2023) 57:910–20. doi: 10.1093/abm/kaad025

 27. De Gaetano A, Bajardi P, Gozzi N, Perra N, Perrotta D, Paolotti D. Behavioral 
changes associated with COVID-19 vaccination: cross-national online survey. J Med 
Internet Res. (2023) 25:e47563. doi: 10.2196/47563

 28. Zhang N, Liu X, Jin T, Zhao P, Miao D, Lei H, et al. Weakening personal protective 
behavior by Chinese university students after COVID-19 vaccination. Build Environ. 
(2021) 206:108367. doi: 10.1016/j.buildenv.2021.108367

 29. Hall PA, Meng G, Sakib MN, Quah ACK, Agar T, Fong GT. Do the vaccinated 
perform less distancing, mask wearing and hand hygiene? A test of the risk compensation 
hypothesis in a representative sample during the COVID-19 pandemic. Vaccine. (2023) 
41:4027–30. doi: 10.1016/j.vaccine.2022.10.028

 30. Wollast R, Schmitz M, Bigot A, Brisbois M, Luminet O. Predicting health behaviors 
during the COVID-19 pandemic: a longitudinal study. PLoS One. (2024) 19:e0299868. 
doi: 10.1371/journal.pone.0299868

 31. Lee SY, Sasaki S, Kurokawa H, Ohtake F. The school education, ritual customs, 
and reciprocity associated with self-regulating hand hygiene practices during 
COVID-19 in Japan. BMC Int Health Hum Rights. (2022) 22:1663. doi: 10.1186/
s12889-022-14012-z

 32. Chen H, Paris C, Reeson A. The impact of social ties and SARS memory on the 
public awareness of 2019 novel coronavirus (SARS-COV-2) outbreak. Sci Rep. (2020) 
10:18241. doi: 10.1038/s41598-020-75318-9

 33. Science Daily. (2018). Increasing public awareness is vital in the fight against 
infectious diseases. Available at: (https://www.sciencedaily.com/
releases/2018/01/180129104653.htm).

 34. Ogasawara R, Yamanaka H, Kobayashi J, Tomokawa S, Sugita E, Hirano T, et al. 
Status of school health programs in Asia: national policy and implementation. Pediatr 
Int. (2022) 64:e15146. doi: 10.1111/ped.15146

 35. Tomokawa S, Shirakawa Y, Miyake K, Ueno M, Koiso T, Asakura T. Lessons 
learned from health education in Japanese schools. Pediatr Int. (2021) 63:619–30. doi: 
10.1111/ped.14637

 36. Chen Y. The current status and reflection on public crisis education research in 
our country: a visual analysis based on the CNKI database literature. Educ Res. (2020) 
3:148–50. doi: 10.32629/er.v3i6.2794

 37. Islam T, Talukder AK, Siddiqui N, Islam T. Tackling the COVID-19 pandemic: 
the Bangladesh perspective. J Public Health Res. (2020) 9:1794. doi: 10.4081/
jphr.2020.1794

 38. Wakuchin.net. (2024). Routine and optional vaccinations. Available at: (https://
www.wakuchin.net/about/universal.html).

 39. Shimada Y, Kobayashi Y. Undocumented immigrants suffering from inequality 
of vaccination access in Japan: measuring the institutional barriers and exploring 
the associated factors. Public Health. (2023) 217:15–21. doi: 10.1016/j.
puhe.2023.01.019

 40. Fujita M, Kanda M, Kiyohara H, Ikeda S, Iwamoto A, Sudo K, et al. Migrants’ 
access to COVID-19 vaccination in Japan: progress and challenges. J Migr Health. (2023) 
7:100169. doi: 10.1016/j.jmh.2023.100169

 41. Fukunaga M. (2021). Eliminate the language barrier for foreign residents in Japan 
with vaccinations: pre-vaccination forms available in 17 languages, interpreters available 
at venues. Available at: (Accessed June 17, 2024 https://www.yomiuri.co.jp/
national/20210920-OYT1T50061/).

 42. Migrants Network & Action: MINNA. (2022). Challenges in vaccination, 
testing, and impoverishment faced by foreign nationals: “a survey on the impact of 
COVID-19” among 1,000 Vietnamese people living in Japan. Available at: (https://
kyokuhp.ncgm.go.jp/eng/libraly/PDF_JPG/20220311TAIHEN-ver2_Blue_
en_2.pdf).

 43. Gisondi MA, Barber R, Faust JS, Raja A, Strehlow MC, Westafer LM, et al. A 
deadly infodemic: social media and the power of COVID-19 misinformation. J Med 
Internet Res. (2022) 24:e35552. doi: 10.2196/35552

 44. Li Z, Li J, Li Y, Tian F, Huang J, Wang Z, et al. Anxiety and depression in the post-
pandemic era: concerns about viral mutation and re-outbreak. BMC Psychiatry. (2022) 
22:678. doi: 10.1186/s12888-022-04307-1

 45. Khan SQ, Al-Humaid J, Farooqi FA, Gad MM, Al-Hareky M, Al-Onaizan F, et al. 
The post-pandemic era: will physical distancing be a perceived way of life? F1000Res. 
(2021) 10:1090. doi: 10.12688/f1000research.52779.2

 46. Chan ACY, Piehler TF, Ho GWK. Resilience and mental health during the 
COVID-19 pandemic: findings from Minnesota and Hong Kong. J Affect Disord. (2021) 
295:771–80. doi: 10.1016/j.jad.2021.08.144

 47. Lebow JL. Editorial: family resilience. Fam Process. (2016) 55:613–5. doi: 10.1111/
famp.12268

 48. Wei Y, Li Z, Guo L, Zhang L, Lian C, Yuan C, et al. The moderating role of 
family resilience on the relationship between COVID-19-related psychological 
distress and mental health among caregivers of individuals with eating disorders in 
post-pandemic China. Int J Environ Res Public Health. (2023) 20:3417. doi: 10.3390/
ijerph20043417

https://doi.org/10.3389/fpubh.2024.1470378
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.mext.go.jp/a_menu/koutou/ryugaku/1412692_00003.htm
https://www.mext.go.jp/a_menu/koutou/ryugaku/1412692_00003.htm
https://doi.org/10.1186/s12889-021-10796-8
https://doi.org/10.1007/s40475-021-00245-2
https://doi.org/10.1177/1403494820981186
https://doi.org/10.1093/intqhc/mzm042
https://doi.org/10.1007/BF02766777
https://doi.org/10.1016/j.mehy.2020.110261
https://doi.org/10.1016/j.socscimed.2021.114523
https://doi.org/10.1016/j.socscimed.2021.114523
https://doi.org/10.1111/aphw.12369
https://doi.org/10.1177/00469580231218421
https://doi.org/10.3389/fpubh.2021.621800
https://doi.org/10.1001/jamainternmed.2021.1429
https://doi.org/10.1136/bmj.m1435
https://doi.org/10.1371/journal.pone.0239254
https://doi.org/10.1371/journal.pone.0239254
https://doi.org/10.1186/s12889-024-18866-3
https://doi.org/10.1093/abm/kaad025
https://doi.org/10.2196/47563
https://doi.org/10.1016/j.buildenv.2021.108367
https://doi.org/10.1016/j.vaccine.2022.10.028
https://doi.org/10.1371/journal.pone.0299868
https://doi.org/10.1186/s12889-022-14012-z
https://doi.org/10.1186/s12889-022-14012-z
https://doi.org/10.1038/s41598-020-75318-9
https://www.sciencedaily.com/releases/2018/01/180129104653.htm
https://www.sciencedaily.com/releases/2018/01/180129104653.htm
https://doi.org/10.1111/ped.15146
https://doi.org/10.1111/ped.14637
https://doi.org/10.32629/er.v3i6.2794
https://doi.org/10.4081/jphr.2020.1794
https://doi.org/10.4081/jphr.2020.1794
https://www.wakuchin.net/about/universal.html
https://www.wakuchin.net/about/universal.html
https://doi.org/10.1016/j.puhe.2023.01.019
https://doi.org/10.1016/j.puhe.2023.01.019
https://doi.org/10.1016/j.jmh.2023.100169
https://www.yomiuri.co.jp/national/20210920-OYT1T50061/
https://www.yomiuri.co.jp/national/20210920-OYT1T50061/
https://kyokuhp.ncgm.go.jp/eng/libraly/PDF_JPG/20220311TAIHEN-ver2_Blue_en_2.pdf
https://kyokuhp.ncgm.go.jp/eng/libraly/PDF_JPG/20220311TAIHEN-ver2_Blue_en_2.pdf
https://kyokuhp.ncgm.go.jp/eng/libraly/PDF_JPG/20220311TAIHEN-ver2_Blue_en_2.pdf
https://doi.org/10.2196/35552
https://doi.org/10.1186/s12888-022-04307-1
https://doi.org/10.12688/f1000research.52779.2
https://doi.org/10.1016/j.jad.2021.08.144
https://doi.org/10.1111/famp.12268
https://doi.org/10.1111/famp.12268
https://doi.org/10.3390/ijerph20043417
https://doi.org/10.3390/ijerph20043417

	Enhancing the health and well-being of international students: insights from changes in their lifestyle post-COVID-19
	1 Introduction
	2 Materials and methods
	2.1 Questionnaire development
	2.2 Participants
	2.3 Interviews
	2.4 Data analysis
	2.5 Ethics statement

	3 Results
	3.1 Sample characteristics
	3.2 Changes in lifestyle post-COVID-19
	3.2.1 Changes in lifestyle habits
	3.2.1.1 Hand washing
	3.2.1.2 Mask-wearing
	3.2.1.3 Physical distancing
	3.2.1.4 Epidemic prevention and health behaviors that were not retained
	3.3 Changes in interpersonal relationships
	3.3.1 Maintaining strong family bonds

	4 Discussion
	4.1 Limitations

	5 Conclusion

	References

