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Abstract

Purpose

Clinical experience plays a vital role in the development of the professional identity (PI) of

nursing students. China has applied a strict zero- COVID health policy in combating the

COVID-19 pandemic since December 2019 and studies have been conducted in different

places of China to explore PI development of nursing students during the pandemic time

among the intern nursing students who are on clinical practices. This review study aims to

synthesize the previous studies and provide a comprehensive picture of the impacts of the

pandemic on the PI development of intern nursing students.

Methods

Arksey and O’Malley’s five-stage scoping review framework was used. Combinations of

keywords were used to search relevant articles in both Chinese and English databases pub-

lished from inception of the articles until the final search date (10 March 2022). The initially

included articles were also appraised for their quality, and those that passed the appraisal

were left for data analysis. The analytic results were cross-checked among the reviewers.

Result

Three themes emerged from the included studies: 1) the PI levels, 2) the impacts of per-

sonal and social factors of PL, and 3) the specific impact of the COVID-19 pandemic. The

levels of students’ PI ranged from 66%-80% of the total scores in PI instruments, almost the

same levels as in pre-pandemic time, despite the elevated social image of nurses after the

COVID-19 pandemic. There is no consensus about the impacts of most personal and social

factors on students’ PI across the studies. The impacts of COVID-19 on PI were both posi-

tive and negative.

Conclusions

COVID-19 epidemic exerted complicated impacts on the PI of intern nursing students.

While it is necessary to address the fear of the COVID-19 pandemic among intern nursing

students, the pandemic may not be an opportunistic time to enhance the students’ PI.
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Introduction

COVID-19 was first reported in December 2019 in central China and soon spread to other

places of China and beyond the border. As of March 20, 2022, over 468 million confirmed

cases and 6 million deaths were reported globally [1]. The COVID-19 pandemic has posed

severe challenges for healthcare professionals, especially for the frontline nursing staff since its

breakout in 2019 [1]. It also affected the clinical experience of nursing students [2, 3]. The pan-

demic is a fast-moving public health crisis and has manifested differently in different places

[4]. While most countries have decided to live with COVID-19 after having experienced the

painful surges of infections, China has kept the most stringent measures all the time. A number

of research studies on nursing professional identity (PI) in China have explored the develop-

ment of nursing students’ PI in the context of the COVID-19 pandemic since early 2020 [5–9].

The current review study will synthesize the findings of the previous studies and portray a full

picture of the relationship between the pandemic and PI of the intern nursing students.

Intern nursing students in China are those students who are in their final year of nursing

program and are conducting one-year clinical practice under the supervision of experienced

clinical nurses [10]. Nursing students are in the process of developing their PI, a journey when

they internalize nursing-related knowledge, skills, and values [11, 12]. Junior nursing students

develop PI in nursing schools by learning nursing-related knowledge and engaging with stu-

dent peers and faculty members, while intern students nurture their PI by engaging with nurs-

ing staff and patients in clinical practices [13–15].

In many countries, COVID-19 has forced the shutdown of schools during the outbreak

peaks [2, 16]. In addition, fieldwork practices for students have been canceled or postponed [2,

17]. China applies a zero-COVID policy, and even a handful of cases can trigger a big city with

millions of population into lockdown. As a result, China has seen fewer and smaller COVID-

19 spikes than many other countries. However, due to the strict policy and the high transmissi-

bility of new COVID-19 variants, healthcare systems in many places in China have been over-

whelmed by sporadic cases [18].

Intern nursing students have to face the changing learning environment brought by the

COVID-19 pandemic. In some countries, like Spain, intern nursing students who had little work

experience were put on the frontline in taking care of the COVID-19 cases, and this induced psy-

chological distress among the intern students [19]. On the other hand, thanks to the relatively

fewer COVID-19 inpatients in China than those in many other countries, no intern nursing stu-

dents in China are reported to directly encounter COVID-19 patients because more experienced

nurses or nurse specialists are usually allocated to the COVID-19 units. While frontline nurses

exposed to COVID-19-related healthcare in China experienced COVID-19-induced distress [20–

22], nursing students also reported anxiety, worry, fear, and sadness [22, 23].

Researchers interested in the PI of nursing students in China have added COVID-19 into

their exploration of the influencing factors of PI since 2020. However, their studies differ in

research areas and scopes, and the extent of the pandemic also varies in different places in

China, resulting in different findings [5–9]. Therefore, it is difficult to obtain the convincing

evidence from single studies on the specific role the pandemic has played in shaping the PI of

nursing students. It is necessary to review current studies to get a broad view of the pandemic’s

impacts on the intern students’ PI development.

Methods

A scoping review of the literature on the PI of intern nursing students in China under the con-

text of the COVID-19 pandemic was conducted to summarize the available evidence on the

factors affecting the PI of intern nurses, with the review process guided by Arksey and
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O’Malley’s five-stage scoping review framework [24]. The researchers also referred to the Pre-

ferred Reporting Items for Systematic reviews and Meta-Analyses extension for Scoping

Reviews (PRISMA-ScR) in data collection, data analysis, and the reporting of the review study

[25] (Please see S1 Table).

Stage 1: Identifying the research questions

Intern nursing students on clinical practices may have been differently affected by the pan-

demic compared with the junior students on the campus of the nursing schools. Two main

questions were identified: 1) How were the PI levels of the intern nursing students during the

epidemic? 2) What factors affected the PI of intern nursing students?

Stage 2: Searching for relevant literature

The two researchers of this review study began with the Chinese databases CNKI (China

National Knowledge Infrastructure) and Wanfang Data and then followed by English data-

bases, including PubMed, CINAHL, Clinicalkey, and ProQuest. They also searched the grey

literature on Google Scholar. No time limit and study design were imposed on the publica-

tions. The search was conducted to identify all relevant publications from inception until the

final search date (10 March 2022).

Stage 3: Screening articles

The inclusion and exclusion criteria for the included studies were developed. The studies

would be included if they: 1) explored the impacts of COVID-19; 2) focused on the develop-

ment of PI; and 3) contained intern nursing students from the baccalaureate programs. We

targeted the students from the baccalaureate programs to reflect the nursing education trend

in China. There are three levels of pre-registration nursing programs in China: secondary

diploma; advanced diploma; and baccalaureate degree, with the baccalaureate program

increasing steadily in the past years. Of around 540000 nursing students in the three programs

in 2017 in China, 10% joined the baccalaureate program [26]; while among 515700 nursing

students in 2012, 7.71% were in the baccalaureate program [27].

The studies would be excluded if they: 1) did not contain the nursing students in the bacca-

laureate program or 2) were conducted outside mainland China.

After the removal of duplicate articles, 1574 articles were left. A two-phase screening was

independently performed by the two researchers. Phase 1: Review titles and abstracts of the

articles according to inclusion and exclusion criteria. Phase 2: Read the full text of the articles

left after the first phase. The two researchers independently screened articles, and any discrep-

ancies between them were agreed upon through discussion. After the two screenings, 25 arti-

cles were identified (Fig 1).

Quality appraisal. As all the 25 articles were survey studies, the researchers conducted a

quality appraisal using an appraisal checklist form (Center for Evidence-Based Management

[28]) to examine the quality of the selected studies. This checklist includes 12 questions related

to the quality of the articles, with three choices for each of the questions: Yes, No, or Can’t tell.

There had been no guidelines on how to use the appraisal checklist, and the researchers

decided to quantify the appraisal outcome to facilitate the analysis. The desired answer to each

question would be scored one mark. For Question 4 and Question 11, the answer "No" was

scored one mark, while the answer "Yes" was scored one mark for the remaining ten questions.

The reviewers independently assessed the articles and reached a consensus when there were

dispensaries. The scores for the articles ranged from 6 to 9, with an average of 7.5, accounting

for 62.5% of the total score. This means that, on average, the articles satisfied 62.5% of the
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quality requirements for survey studies. As all the 25 articles scored more than half of the total

score, they were included in the article pool for reviewing (Please see S2 Table).

Stage 4: Charting the data

According to the research purpose and questions, the 25 full-texted articles’ essential information

was extracted and classified. The basic information in the articles, such as authors, study titles,

research design, participants, etc., was also collated. A chart was produced to collate the data.

Phase 5: Synthesizing the findings

This process was done by applying the thematic analytic technique. The analysis mainly

focused on influencing factors of PI development among nursing interns under the context of

Fig 1. The search and screening of relevant articles.

https://doi.org/10.1371/journal.pone.0275387.g001
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the COVID-19 pandemic. Relevant data were compared, and relationships were detected.

Again, the two researchers independently synthesized the findings in the included studies. The

discrepancy was discussed until a consensus was reached.

Results

General information of the included studies

COVID-19 was first detected in December 2019 and then spread to other places. So it attracted

wide attention from nursing professionals from 2020 on. The 25 articles published from 2020

to 2022 were quantitative survey studies. Fifteen studies were conducted exclusively among

intern nursing students, and the others were among different groups of nursing students with

the intern students as part of the samples. Table 1 represents the basic information of the

included studies, and S3 Table provides detailed information on the studies’ findings. Three

themes emerged from the data of the included studies: the PI levels, the personal and social

influencing factors of PI, and the specific impact of the COVID-19 pandemic.

The PI levels

Six types of PI instruments were used in the included survey studies to examine the PI levels of

the student participants, with higher scores indicating higher levels of the PI. The studies

showed that the PI levels among nursing students ranged 67%-80% of the total scores. One

study compared the PI levels of the intern students pre-and post-pandemic times and found

that the PI levels post-pandemic were still at the over-medium levels despite a slight increase

from pre-pandemic time [29]. Regarding the PI levels in different dimensions of the PI instru-

ments, the social dimension scored higher than other dimensions, whereas the dimensions of

job retention and autonomy in career choice scored lower.

The personal and social influencing factors of the PI

Most of the included studies examined the relationships between nursing students’ PI levels

and their demographic backgrounds, such as gender, age, grade, etc. However, there are no

confirmed findings across the studies. Some of the studies explored the impacts of participants’

commitment to nursing on their PI levels, and these studies had common findings [8, 30–34].

For example, those who voluntarily chose nursing as their college major and/or those who

intended to stay in nursing after graduation had higher levels of PI than those who were forced

into nursing and/or who intended to leave nursing post-graduation [8, 30–34].

The included studies examined a variety of social factors, including healthcare-related social

practices [7], the economic status of the family [34], and family members’ support [32, 33].

While studies all highlighted the importance of healthcare-related practices in PI development,

it was found that different social factors had different impacts [30, 35, 36].

The specific impacts of COVID-19

The included studies implied that no intern students were assigned to take care of COVID-19

cases directly. Instead, the hospitals that hosted the intern students tended to assign experi-

enced nursing staff to care for COVID-19 cases. However, the interns were still effected by the

COVID-19 pandemic, and these effects could be positive or negative to the interns’ PI

development.

The positive impacts. During the COVID-19 pandemic, nurses played a key role in com-

bating the pandemic and their heroic actions have been praised in mass media [37, 38]. This

has been reflected in the self-perceptions of health professionals [39]. The review found that
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Table 1. Basic information of included studies (N = 25).

Author

(year)

Title of study Study design, sampling, data

collection

Participants (Number)

Sun et al.

(2021)

The exploration on levels and influencing factors of professional

commitment among nursing undergraduates during COVID-19

epidemic

Cross-sectional survey. convenience

sampling, online survey

Students including interns from

baccalaureate program (N = 412)

Ma et al.

(2020)

Analysis of occupational identity and influencing factors of

internship nursing students under the COVID-19

Cross-sectional survey, convenience

sampling, online survey

Interns from baccalaureate program

(N = 270)

Rao et al.

(2021)

Analysis of the Status and Influencing Factors of Nursing Interns’

Occupational Identity Under the NovelCoronavirus Pneumonia

Epidemic

Cross-sectional survey, convenience

sampling, online survey

Interns from Master’s, baccalaureate, and

advanced diploma programs (N = 208)

Yang et al.

(2020)

Corona Virus Disease 2019 during the Period of Occupational

Nursing Students’ Occupation Identity and its Influencing Factors

Cross-sectional survey, convenience

sampling, online survey

Interns from baccalaureate program

(N = 227)

Yang et al.

(2022)

Investigation on Professional Self-identity of Nursing Students

during COVID-19 Epidemic

Cross-sectional survey, convenience

sampling, online survey

Interns from advanced diploma and

baccalaureate programs (N = 340)

Zhou et al.

(2020)

The status and influencing factors of professional identity of nursing

students during the period of COVID-19

Cross-sectional survey, convenience

sampling, online survey

Students including interns from advanced

diploma and baccalaureate programs (N =

2000)

Hu et al.

(2022)

Investigation on professional identity status of post-internship

nursing students in Henan Province under the context of COVID-19

pandemic

Cross-sectional survey, convenience

sampling, online survey

Interns from advanced diploma,

baccalaureate, Master’s programs (N = 625)

Luo et al.

(2021)

Professional identity of nursing students in the context of COVID-19

outbreak: a cross-sectional study

Cross-sectional study, convenience

sampling, online survey

Students including interns from

baccalaureate program (N = 512)

Tang et al.

(2020)

The influence of anxiety and coping style on professional identity of

nursing students during internship in the context of COVID–19

A cross-sectional survey,

convenience sampling, online

survey

Interns from secondary or advanced

diploma (not clear) and baccalaureate

programs (N = 230)

Shen et al.

(2021)

The status and influencing factors of psychological capital and

professional identity of undergraduate nursing students during

COVID-19

A cross-sectional survey,

convenience sampling,online survey

Interns from baccalaureate program (N =

410)

Gao et al.

(2020)

Current Situation of Nursing Interns’ Perception of Stress and Its

Impact on Professional Identity During COVID-19

A cross-sectional survey,

convenience sampling,online survey

Interns from secondary diploma, advanced

diploma, and baccalaureate programs (N =

533)

Wen et al.

(2021)

An investigation on the impact of the COVID-19 epidemic on the

professional identity of undergraduate nursing students

A cross-sectional survey, random

sampling,online survey

Interns from baccalaureate program (N =

260)

Liu et al.

(2020)

A study on the impacts of COVID-19 epidemic on nursing

professional identity

A cross-sectional survey,

convenience sampling,online survey

Interns from secondary diploma, advanced

diploma, baccalaureate, and master’s

programs (N = 587)

Zhang et al.

(2021)

Professional identity and its relationship with emergency attitudes to

public health emergencies among undergraduate nursing interns

during the outbreak of COVID-19

A cross-sectional survey,

convenience sampling,online survey

Interns from baccalaureate program (N =

301)

Ruan

(2021)

Analysis of professional identity and influencing factors of nursing

students under public health emergencies

A cross-sectional survey,

convenience sampling,online survey

Interns from baccalaureate program (N =

204)

Liu et al.

(2020)

Analysis of the status and the influencing factos of nursing interns’

work reshaping under COCID-19 context

A cross-sectional survey,

convenience sampling, no

descriptions on data collection

Interns from secondary diploma, advanced

diploma, and baccalaureate programs (N =

287)

Li et al.

(2022)

The status quo and correlation analysis of caring ability and

professional identity of interns in the post pandemic era

A cross-sectional survey,

convenience sampling,online survey

Interns from baccalaureate program (N =

293)

Huang

et al. (2021)

Recognition of professional self-concept of nursing interns and its

impact on professional attitudes under the COVID-19 epidemic

A cross-sectional survey,

convenience sampling,online survey

Interns from baccalaureate program (N =

207)

Wang et al.

(2021)

Research on professional identity and psychological resilience of

college nursing students during prevention and control of COVID-

19 epidemic

A cross-sectional survey,

convenience sampling,online survey

Interns from baccalaureate program

(N = 425)

Nie et al.

(2021)

The Professional Identity of Nursing Students and Their Intention to

Leave the Nursing Profession During the Coronavirus Disease

(COVID-19) Pandemic

A cross-sectional survey,

convenience sampling,online survey

Interns from advanced diploma and

baccalaureate programs (N = 150)

Wang et al.

(2020)

The effect of acute stress response on professional identity and self-

efficacy of nursing students in China during COVID-19 outbreak: a

cross-sectional study

A cross-sectional survey,

convenience sampling,online survey

Students from baccalaureate program (N =

2024)

(Continued)
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the intern students’ attitude towards nursing positively changed after the epidemic, as more

students intended to stay in nursing after graduation [5, 29, 34, 40]. However, the students

from the regions with COVID-19 outbreaks less agreed with the positive change than those

from the areas without COVID-19 outbreaks [6, 41]. Some students expressed that the

COVID-19 pandemic had made them more passionate about clinical nursing [5, 8, 9, 30, 40],

and many of the intern students expressed willingness to join the frontline to fight COVID-19

if they were allowed to [7, 8, 42]. Those interns who did their clinical practice in designated

hospitals where COVID-19 patients were treated scored higher levels of PI than other interns

[34, 43].

The negative impacts. The included studies also reported negative impacts on nursing

students’ PI by the COVID-19 pandemic. These impacts were mainly related to the psycholog-

ical distress attributed to COVID-19. The studies reported that some nursing students experi-

enced depression, anxiety, fear, and other mental health problems attributed to the COVID-19

pandemic and had lower PI levels. Although no studies examined the relationships between

the students’ knowledge about COVID-19 and the negative impacts of the pandemic on the

psychological status of nursing students, some studies found that the students who had a

higher level of knowledge of COVID-19 scored a higher level of PI [9, 44, 45].

Answers to the open questions in one study showed that the students worried about delayed

or canceled clinical practicing opportunities, increased workload, and lack of health resources

during the pandemic [34].

The influencing factors of the PI among intern nursing students under the COVID-19 pan-

demic can be illustrated in Fig 2.

Discussion

This scoping review provided a summary of the status of PI and the influencing factors of the

PI among intern nursing students in China during the COVID-19 pandemic. Compared with

studies at the pre-pandemic time [46–48], this review added some interesting findings on PI

development during a time when a public health crisis profoundly affected society.

While individual studies reported the influence of nursing students’ personal factors on

their PI, synthesis of the study findings did not show confirmed impacts for most factors. Pre-

vious reviews support that the demographic backgrounds of individual students can exert

complicated influences on the students’ PI status [46, 47]. This review study also maintained

that the impacts of demographic factors of nursing students on their PI were contingency.

One notable change since the outbreak of the COVID-19 pandemic is the changed social

attitudes towards nurses among the public. Since the COVID-19 cases were detected, nurses

have risked their own lives in caring for patients and the public. They are hailed as heroes and

Table 1. (Continued)

Author

(year)

Title of study Study design, sampling, data

collection

Participants (Number)

Zhang et al.

(2021)

Professional identity of Chinese nursing students during the

COVID-19 pandemic outbreak: A nation-wide cross-sectional study

A cross-sectional survey,

convenience sampling,online survey

Students including interns from

baccalaureate program (N = 6348)

Hao et al.

(2020)

Investigation and research on the professional identity situation of

nursing students under the background of COVID-19 epidemic

A cross-sectional survey,ramdom

sampling,online survey

Students from secondary diploma,

advanced diploma, and baccalaureate

programs (N = 500)

Liu et al.

(2021)

Current Situation Analysis of Nursing Students’ Professional

Attitudes and Employment Intentions during COVID-19 Pandemic

A cross-sectional survey,

convenience sampling,online survey

Students from baccalaureate, Master, and

Doctorate programs (N = 689)

Tang et al.

(2021)

Associated factors of professional identity among nursing

undergraduates during COVID-19: A cross-sectional study

A cross-sectional survey,

convenience sampling,online survey

Students from baccalaureate program (N =

3875)

https://doi.org/10.1371/journal.pone.0275387.t001

PLOS ONE A scoping review on COVID-19 and nursing students

PLOS ONE | https://doi.org/10.1371/journal.pone.0275387 October 13, 2022 7 / 14

https://doi.org/10.1371/journal.pone.0275387.t001
https://doi.org/10.1371/journal.pone.0275387


portrayed as hardworking and selfless professionals in mass media [37, 38]. While the elevated

social image of nurses is observed in many countries [38, 49, 50], it is particularly important in

the countries where the public do not value the social status of nurses [51, 52]. The changed

social image of nurses was reflected in the higher levels of social dimensions of PI instruments,

which is a startling contrast to the findings in the studies prior to the pandemic that social fac-

tors exerted an overall negative impact on PI development [47, 53, 54].

Surprisingly, the heightened levels in social dimensions of the PI instruments did not trans-

late into increased overall PI levels among the nursing students. The scores of PI were 67%-

80% of the total scores on the PI instruments. A pre-pandemic review on the PI status of nurs-

ing students reported that the PI levels of the students ranged 3–4 (60%-80%) to a total score

of 5 on the PI instruments [47], indicating no apparent change of the PI levels pre- and post-

pandemic times among the nursing students. The PI levels among the Chinese nursing stu-

dents are the same as in other countries [51]. Further, the PI levels in the dimension of self-

selection and preference for nursing on the PI instruments remained low both pre-and post-

pandemic times, indicating that students were still forced into the nursing programs post-pan-

demic time, rather than self-selecting nursing as their college major [47, 51].

Another striking finding of our review study was that nursing students from regions with

no COVID-19 cases had higher PI levels than those with the COVID-19 outbreaks. It is

Fig 2. Factors effecting the PI of intern nursing.

https://doi.org/10.1371/journal.pone.0275387.g002
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supposed that when nursing students faced COVID-19 risks, they were more likely to be over-

whelmed by the pandemic-triggered fear and anxiety rather than inspiration [55–57].

Practical implications of the study findings

The unchanged PI levels among intern nursing students have implications for nursing education

and nursing practice. Our review study implies that nursing schools in China had experienced dif-

ficulties recruiting students as they had to force the college candidates who had not chosen nurs-

ing into nursing. The recruitment difficulty is also reported in other countries where nurses have

a low social image [58, 59]. Unfortunately, the recruitment difficulty may not be eased despite the

increased social favor for nursing post-pandemic. The same passion for nursing during COVID-

19 was once witnessed following the 2003 Severe acute respiratory syndrome outbreak [60, 61].

However, the passion triggered by Severe acute respiratory syndrome in 2003 quickly faded away

and did not result in tangible impacts on the recruitment of nursing students and nurses. While

nursing educators may capitalize on the COVID-19 pandemic to promote their students’ reflec-

tion on nurses’ PI, such reflection alone may not be enough to cultivate positive PI.

The fact that the PI levels among nursing students have not improved post-pandemic should

be taken seriously by nursing professionals and policymakers. Some long-term problems nurses

face, such as low pay, heavy workload, and low status within the healthcare power hierarchy, are

amplified and exaggerated during the pandemic [62]. The International Council of Nurses [63]

suggested that healthcare employers and organizations provide nurses with better working con-

ditions and more support in the post-pandemic era. Politicians and policymakers should turn

their appreciation for nurses, which was bred or enhanced during the pandemic, into positive

changes, as did the Japanese Nurses Association, which, by lobbying the government, applied a

series of strategies to support nurses and nursing students during the pandemic.

Our appraisal of the included studies revealed the generally low quality of the studies. Par-

ticularly, the weaknesses in sampling approaches and statistical analysis call for further train-

ing in research methodology in nursing schools and healthcare institutions for the current and

future nursing researchers. We did not impose limitations in the search for relevant literature.

However, the only type of the included studies as survey design indicates a lack of research

diversity in the inquiry of nursing students’ PI. One study included in the review contained

open questions as part of a primarily quantitative inquiry and yielded limited but valuable data

on the effects of COVID-19 on nursing students’ PI development [34]. Research designs other

than the survey, such as qualitative or experimental research, are needed in the future to

explore nursing students’ PI.

Limitations of the study

Our review has two limitations: 1) The intern nursing students or stakeholders did not exam-

ine the review findings. According to Arksey and O’Malley [24], a consultation exercise should

be conducted with the stakeholders so that the findings of scoping reviews can be practically

helpful. The researchers of the review study are planning a qualitative study with intern nurs-

ing students, and they have decided to incorporate the findings of the review into their follow-

ing study. 2) The researchers only included the studies that explicitly claimed to explore the PI

of intern students and might have missed those that implicitly explored PI in nursing, such as

self-concept, sense of career benefits, burnout, intention to leave nursing, etc.

Conclusion

Our review study revealed some interesting findings on the impacts of the COVID-19 pan-

demic on the PI status of intern nursing students who are on clinical studies. The elevated
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social image of nurses post-pandemic had influenced the self-perception of the intern students

on nursing and nurses. However, the positive self-perception was not reflected in the students’

PI levels. Negative impacts of the pandemic on students’ PI were also observed, including psy-

chological distress and disturbance in clinical study arrangements. China is still taking a zero-

COVID health policy, and the impacts of the pandemic on intern students may continue. It

may be unrealistic for nursing schools and healthcare institutions to use the positive effects of

COVID-19 to elevate intern students’ PI. Continued efforts from nursing professionals and

policymakers are needed to address some long-them problems exacerbated by the COVID-19

pandemic.

Supporting information

S1 Table. PRISMA-ScR checklist.

(DOCX)

S2 Table. Quality appraisal of the articles.

(DOCX)

S3 Table. The results of included studies.

(DOCX)

Author Contributions

Conceptualization: Wen-ting Luo, Aimei Mao.

Data curation: Wen-ting Luo, Aimei Mao.

Formal analysis: Wen-ting Luo, Aimei Mao.

Methodology: Wen-ting Luo, Aimei Mao.

Project administration: Aimei Mao.

Software: Aimei Mao.

Supervision: Aimei Mao.

Validation: Aimei Mao.

Visualization: Wen-ting Luo, Aimei Mao.

Writing – original draft: Wen-ting Luo, Aimei Mao.

Writing – review & editing: Wen-ting Luo, Aimei Mao.

References

1. World Health Organization [internet]. State of the world’s nursing 2020: investing in education, jobs and

leadership. World Health Organization; 2020 [cited 2022 March 28]. Available from: https://apps.who.

int/iris/bitstream/handle/10665/331673/9789240003330-chi.pdf

2. Agu CF, Stewart J, McFarlane-Stewart N, Rae T. COVID-19 pandemic effects on nursing education:

looking through the lens of a developing country. Int Nurs Rev. 2021 Jun; 68(2):153–158. https://doi.

org/10.1111/inr.12663 Epub 2021 Jan 29. PMID: 33513283; PMCID: PMC8014519.

3. Ulenaers D, Grosemans J, Schrooten W, Bergs J. Clinical placement experience of nursing students

during the COVID-19 pandemic: A cross-sectional study. Nurse Educ Today. 2021 Apr; 99:104746.

https://doi.org/10.1016/j.nedt.2021.104746 Epub 2021 Jan 13. PMID: 33545565; PMCID:

PMC7803623.

4. Levin AT, Owusu-Boaitey N, Pugh S, Fosdick BK, Zwi AB, Malani A, et al. Assessing the burden of

COVID-19 in developing countries: systematic review, meta-analysis and public policy implications.

PLOS ONE A scoping review on COVID-19 and nursing students

PLOS ONE | https://doi.org/10.1371/journal.pone.0275387 October 13, 2022 10 / 14

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0275387.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0275387.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0275387.s003
https://apps.who.int/iris/bitstream/handle/10665/331673/9789240003330-chi.pdf
https://apps.who.int/iris/bitstream/handle/10665/331673/9789240003330-chi.pdf
https://doi.org/10.1111/inr.12663
https://doi.org/10.1111/inr.12663
http://www.ncbi.nlm.nih.gov/pubmed/33513283
https://doi.org/10.1016/j.nedt.2021.104746
http://www.ncbi.nlm.nih.gov/pubmed/33545565
https://doi.org/10.1371/journal.pone.0275387


BMJ Glob Health. 2022 May; 7(5):e008477. https://doi.org/10.1136/bmjgh-2022-008477 PMID:

35618305; PMCID: PMC9136695.

5. Wang QF, Wang T, Lu WX, Xu Y. [Research on professional identity and psychological resilience of col-

lege nursing students during prevention and control of COVID-19 epidemic]. J Bio-educ. 2021 Sept; 9

(5):393–400. In Chinese. https://doi.org/10.3969/j.issn.2095-4301.2021.05.011

6. Tang M, Sun Y, Zhang K, Luo R, Liu Y, Sun H, et al. Associated factors of professional identity among

nursing undergraduates during COVID-19: A cross-sectional study. Int J Nurs Sci. 2022 Jan; 9(1):107–

113. https://doi.org/10.1016/j.ijnss.2021.09.005 PMID: 34567827.

7. Hao JY, Jin HY. Investigation and research on the professional identity situation of nursing students

under the background of COVID-19 epidemic. Int J Soc Sci Univ [Internet]. 2020; 3(3):147–149. Avail-

able from: https://schlr.cnki.net/Detail/index/GARJ2020/

SJZH70B61672A66880833E59A56BD5DE197E

8. Yang H, Lu HZ, Du XK, Ding LP, Li L, Li DW. [Corona virus disease 2019 during the period of occupa-

tional nursing students’ occupation identity and its influencing factors]. World Latest Med Inf. 2020; 20

(39):16–9. In Chinese. https://doi.org/10.3969/j.issn.1671-3141.2020.39.008

9. Nie S, Sun C, Wang L, Wang X. The Professional Identity of Nursing Students and Their Intention to

Leave the Nursing Profession During the Coronavirus Disease (COVID-19) Pandemic. J Nurs Res.

2021 Jan 29; 29(2):e139. https://doi.org/10.1097/jnr.0000000000000424 PMID: 33534354.

10. Yi QF, Yan J, Zhang CJ, Yang GL, Huang H, Yang Y. The experience of anxiety among Chinese under-

graduate nursing students in the later period of their internships: findings from a qualitative study. BMC

Nurs. 2022 Mar 29; 21(1):70. https://doi.org/10.1186/s12912-022-00847-9 PMID: 35351129; PMCID:

PMC8961083.

11. Fitzgerald A. Professional identity: A concept analysis. Nurs Forum. 2020 Jul; 55(3):447–72. https://doi.

org/10.1111/nuf.12450 Epub 2020 Apr 6. PMID: 32249453.

12. Vabo G, Slettebø Å, Fossum M. Nursing students’ professional identity development: An integrative

review. Nord J Nurs Res. 2021 August 13; 42(2)62–75. https://doi.org/10.1177%

2F20571585211029857

13. Dahlke S, Davidson S, Kalogirou MR, Swoboda NL, Hunter KF, Fox MT, et al. Nursing faculty and stu-

dents’ perspectives of how students learn to work with older people. Nurse Educ Today. 2020 Oct;

93:104537. https://doi.org/10.1016/j.nedt.2020.104537 Epub 2020 Jul 20. PMID: 32717698.

14. Kim SY, Shin YS. Structural Model of Professional Socialization of Nursing Students With Clinical Prac-

tice Experience. J Nurs Educ. 2020 Mar 1; 59(3):133–41. https://doi.org/10.3928/01484834-20200220-

03 PMID: 32130414.

15. Salisu WJ, Dehghan Nayeri N, Yakubu I, Ebrahimpour F. Challenges and facilitators of professional

socialization: A systematic review. Nurs Open. 2019 Jul 16; 6(4):1289–98. https://doi.org/10.1002/

nop2.341 PMID: 31660155.

16. Hoofman J, Secord E. The Effect of COVID-19 on Education. Pediatr Clin. 2021; 68(5):1071–9. https://

doi.org/10.1016/j.pcl.2021.05.009 PMID: 34538299

17. Dewart G, Corcoran L, Thirsk L, Petrovic K. Nursing education in a pandemic: Academic challenges in

response to COVID-19. Nurse Educ Today. 2020; 92:104471. Epub 2020/06/06. https://doi.org/10.

1016/j.nedt.2020.104471 PMID: 32502723; PubMed Central PMCID: PMC7263267.

18. Chen JM, Chen YQ. China can prepare to end its zero-COVID policy. Nat Med. 2022 Jun; 28(6):1104–

5. https://doi.org/10.1038/s41591-022-01794-3 PMID: 35383312.
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