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Abstract

Background

The COVID-19 pandemic has significantly impacted advanced practice nurses’ practice and
posed great challenges in patient care delivery.

Purpose

The aim of this study was to investigate the impact of the COVID-19 pandemic on the prac-
tice of advanced practice nurses in mainland China and Hong Kong Special Administrative
Region (SAR).

Methods

A cross-sectional descriptive survey was conducted March 2021 and January 2022.
Advanced practice nurses were invited to participate in an online survey. The questionnaire
described the socio-demographic characteristics, the impact of the COVID-19 pandemic on
advanced nursing practice, patient outcomes, education needs about COVID-19, and the
challenges, support, and concerns related to the advanced practice nurse practice during
the pandemic. Wilcoxon signed-rank test or McNemar test were applied to measure the
practice of APNs before and during the COVID-19 pandemic.

Results

Respondents (N = 336) were from mainland China (n=234) and Hong Kong SAR (n=102).
Participants reported increased practice-related workload during the pandemic. The propor-
tions of advanced practice nurses focused on disease prevention (36.9%) and psychosocial
well-being (15.5%) for patient-focused outcomes during the pandemic were higher com-
pared to before the pandemic. Key challenges and concerns during the pandemic included
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heavy workloads and health concerns for themselves and their families. Despite difficulties,
there were reports of positive changes since the outbreak including implementation of inno-
vative measures to facilitate the advanced practice nursing and education about COVID-19.

Conclusion

The study findings highlight that advanced practice nurses’ work and responsibilities have
changed in response to the pandemic. Providing education about COVID-19, innovative
measures to facilitate advanced practice nursing, and understanding advanced practice
nurses’ concerns and challenges in providing patient care may inform future developments
for improving their professional practice.

Introduction

The emergence of coronavirus disease (COVID-19) caused by the SARS-CoV-2 virus in late
2019, along with its rapid spread worldwide has led to millions of lives lost and severe strain
on health systems [1, 2]. There have been over 772 million confirmed cases of COVID-19
across the globe with approximately seven million deaths as of December 17, 2023 [3]. Health-
care professionals play a vital role in the preparedness and response efforts for global health
crisis, as demonstrated during the COVID-19 pandemic. As of May 2022, more than 180,000
healthcare professionals died from the COVID-19 [4]. Healthcare professionals were in close
contact with patients with COVID-19, causing them to have a higher risk of being infected. As
such, nurses were particularly vulnerable due to the close proximity and direct contact when
caring for patients with COVID-19 [5]. To respond to the pandemic, nurses work across hos-
pitals, communities, nursing homes, and governmental healthcare organizations and have a
critical function in the healthcare system [6].

There was a global concern about the experience and impact of COVID-19 on nurses who
are the largest group of frontliners of health systems [7, 8]. There were emergency regulatory
changes and policy expansion to address the healthcare workforce needs during the COVID-
19 pandemic leading to expansion of the scope of practice for advanced practice nurses
(APNs) and creating unprecedented opportunities for APNs, particularly in the United States
[9]. Many APNs had to change from their APN specialty to providing care for patients diag-
nosed with COVID-19 [10, 11]. With the shortage of providers and the need for increased
access to healthcare, APNs are vital to maintaining functioning healthcare systems worldwide
[12]. However, internationally, challenges associated with the changes in practice related to
COVID-19 affected APNs ability to provide effective care. A cross-sectional study in the
United Kingdom (UK) investigated the experiences of 124 APNs during the COVID-19 pan-
demic. Results showed that 43% of respondents considered leaving their job in the previous
three months. APNs expressed concerns about inadequate protective equipment, protecting
their health and that of their family members [11]. Another survey involving over 7,000 APNs
in the United States (US) found that the pandemic affected many aspects of APN§s’ practice,
including scheduling changes, fewer new patient visits, fewer scheduled acute care visits, and
less revenue for practices or facilities [10].

In the past, the first SARS outbreak in Asia in 2003 spread rapidly and intensely, leaving the
health systems unprepared [13, 14]. During this outbreak, eight healthcare workers in Hong
Kong died and there was evidence of distress (e.g., anxiety, fear, and depression) among front-
line healthcare workers in this region [15]. Cooper et al. [16] found that 70% of the healthcare
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staff infected were nurses. This sample included three hospitals in mainland China. Nurses
from mainland China expressed personal physical (e.g., protective equipment issues) and emo-
tional challenges (patient demise, uncertainty about the contagion) while caring for patients
with SARS [17]. Chen et al. [18] proposed that SARS prevention programmes that include in-
service trainings, comprehensive human resource allocation, sufficient personal protective
equipment, and accessibility of a mental health team might help the nurses to cope better
when facing an unknown infectious disease in the future. Similarly, the above-mentioned
impact of COVID-19 on APNs in the Western and Asian counterparts was alarming. Impor-
tantly, there was a lack of information related to these issues among APNs in the Asia region
during the COVID-19 pandemic, especially from the countries or regions that had previous
experience in dealing with the severe acute respiratory symptoms coronavirus (SARS) in 2003
such as mainland China and Hong Kong as a special administrative region of China but with
higher influence from western culture. It is important to study the changes in roles and
responsibilities among APNs particularly in the Asia region as the development of APNs in
Asia has been relatively slower compared to their counterparts in Western countries.

The development and advancement of APN roles are in early stages in mainland China,
with a lack of defined description for their role [19]. Despite the need to develop APNs in
mainland China where a pioneer project (a 22-month APN postgraduate program) was con-
ducted in Guangzhou, China between 2004 and 2005, the development of advanced practice
nursing encountered numerous pushing factors including unclear role definition, lack of rec-
ognition from the public and other healthcare professionals, and lack of legal protection for
APNSs [20]. Nonetheless, the Development Plan for Nursing in China (2016-2020) stressed the
need to comprehensively develop specialty nursing [21]. Despite lack of a national standard
for the criteria of an APN in mainland China, the required qualifications include nurses who
have obtained a master degree in nursing and an advanced certificate in a specialised area, and
years of working experiences in specialty areas [22].

Meanwhile in Hong Kong SAR, the development of advanced nursing practice has been
progressive. The first group of clinical nurse specialists was introduced in 1993 in Hospital
Authority (HA) and this title was subsumed under the generic work title of APN in 2003. In
2008, the position of nurse consultant was introduced as a level above APN [21]. Nurse consul-
tants play important role in healthcare by providing complex patient care and having diverse
range of roles and responsibilities including managing complex cases, developing and plan-
ning of health services, ensuring quality of care and patient safety, educating and mentoring
healthcare professionals, and involving in research activities [23]. There is a lack of clarity in
the definition of roles and scope of practice among APNs [24], making it essential to have a
study particularly in countries or regions in the early stage of APN role development. The find-
ings can be used to build preliminary databases for describing APN roles and scope of practice,
where their practice can be acknowledged and supported.

In addition, high degree of uncertainties of the COVID-19 on its characteristics, transmis-
sion dynamics, and effective measures to treat resulting infections made it necessary to study
the impact of this pandemic on APNs who have expanded clinical capabilities. With the over-
whelming COVID-19 demands, job demands, and resources on strain as above-mentioned
during the unprecedented nature of the novel coronavirus, it was important to learn from
what APNs had experienced particularly related to clinical care and patient-focused outcomes,
and understanding the changes in APNSs’ practice and roles from multiple perspectives before
and after the COVID-19 pandemic. There is also a need to investigate the challenges and con-
cerns APNs faced, and the activities they undertook during the pandemic in order to improve
APNS’ practice. This study could help to provide insights into improvement opportunities,
allowing healthcare professionals including APNs to be more prepared and resilient in facing
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future public health threats. In addition, findings from this study could further shape APN
practice and develop strategies to effectively support APNs responding to future crisis
situations.

Methods
Study design and participants

This was a cross-sectional descriptive study using quantitative method. Advanced practice
nurses working in Hong Kong SAR and mainland China were recruited in an online survey
using snowball sampling between March 2021 and January 2022. The criterion included was a
nurse who was practicing in an APN role during the COVID-19 pandemic. In this study, an
APN was defined as any nurse who was working in an advanced nursing practice role, clinical
or non-clinical, requiring expert nursing knowledge and skill [25].

Measures

The questionnaire was developed from the literature by a panel of eight nursing experts
comprising of academics and practitioners in the field. The questionnaire included four sec-
tions: (1) sociodemographic data (nine items), (2) the impact of COVID-19 pandemic on
the APN practice [five items]), (3) the impact of pandemic on patient and nurse outcomes
(three items) and education about the COVID-19 pandemic (two items), and (4) challenges,
support, and concerns in APN practice during the COVID-19 pandemic (five items). The
impact of COVID-19 consists of items such as, ‘Which of the following was your major
scope of practice before the COVID-19 pandemic?’ and “Which of the following is your
major scope of practice during the COVID-19 pandemic?” Participants were given two
options including ‘direct care’ or ‘indirect care.” Under each option, participants had to fur-
ther answer the following: ‘if so, how many hours did/do you spend on clinical practice
(hours/week)? “What is the nurse-patient ratio in your practice setting?” and ‘How many
patients did/do you need to take care of per shift?” One of the items of the impact of pan-
demic on patient and nurse outcomes is “‘What were/are your focused patient outcomes
before/during the COVID-19 pandemic?’ Participants were given six options including:
‘disease prevention’, ‘symptom management’, ‘psychosocial well-being’, ‘patient/family sat-
isfactory’, ‘cost of care’, and ‘others’.

The contents of the questionnaire were critically commented and endorsed by the Interna-
tional Council of Nurses Practitioner/Advanced Practice Nurse (ICN NP/APNN) expert
panel, which ensured the questionnaire covered the full range of dimensions related to APN
practice (e.g., the responsibilities and activities such as direct and indirect clinical care). Subse-
quently, a panel of experts which included six advanced practice nurses conducted a content
validity assessment on the questionnaire. Content validity provides evidence on the extent to
which the items of the assessment instrument adequately represent the construct for a specific
assessment purpose [26]. In this study, a total of 15 items (excluding the sociodemographic
data) were included for the content validity assessment. The assessment was based on three
areas: relevancy, clarity, and simplicity. According to Lynn [27], the cut-off point for item level
CVI (I-CVI) is 0.78. In this questionnaire, the scores for I-CVI for all items fulfilled the crite-
rion as they ranged between 0.83 and 1.0. In addition, the overall instrument-CVI, Average-
CVI (Ave-CVI) is calculated as the average proportion of items rated as 3 or 4 among a panel
of experts [28], where the acceptable standard of Ave-CVI ranges from 0.8 to 0.9 [26]. The
Ave-CVT for this questionnaire ranged between 0.95 to 1.0 for relevancy, clarity, and
simplicity.
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Sample size

As the participants of the web-based survey were recruited primarily via snowball sampling.
We anticipated to recruit at least 100 participants from each study group. Such a sample size
could enable to detect within-subject changes on the outcome responses with a small to mod-
erate effect size of dz = 0.3 [29] with 80% power at a 5% level of significance (2-sided) by using
Wilcoxon signed-rank test. The power analysis was conducted using GPower 3.1 [30]. A total
of 336 APNs participated in this study.

Data collection

The questionnaire was disseminated online. The aims and objectives of the study were clearly
described and informed consent was implied by completing the questionnaire. It took approxi-
mately 15 to 20 minutes to complete the questionnaire.

Data analysis

Statistical analyses were performed using the IBM SPSS Statistics Version 26.0 (IBM Corp.,
Armonk, NY). Descriptive statistics including means and standard deviations (continuous var-
iables), and frequencies and proportions (categorical variables) were used to report study
results where appropriate. Means and standard deviations were compared between sample
groups using the independent sample t-test. Proportion comparisons between sample groups
were performed using the Pearson’s chi-square test and Fisher’s test. The practice of APNs
before and during the COVID-19 was compared using Wilcoxon signed-rank test or McNe-
mar test. Statistical significance was set at p < .05 [31].

Ethical approval

The study protocol was approved by Ethics Committee (SBRE-20-066) and endorsed by ICN
Nurse Practitioner/Advanced Practice Nurse Network (NP/APNN). Participants provided
informed consent by checking the box of agreeing to participation before proceeding to the
survey. Participants completed the survey anonymously and were assured that all responses
were kept confidential.

Results
Sociodemographic characteristics

A total of 336 participants completed the survey questionnaire; 234 participants were from
mainland China and 102 from Hong Kong SAR with 69.6% and 30.4%, respectively. The mean
age of participants was 38.32 (SD = 7.7), with 14.6% of them were male participants (Table 1).
The mean years of experience as a nurse (excluding APN) and an APN were 14.33 (SD =7.19)
and 6.55 (SD = 5.45) years, respectively. More than half of the participants (64%) had at least a
bachelor’s degree. Half of the APNs (50.6%) had a current role as s clinical nurse specialist or
nurse practitioners in clinical practice. Majority of the APNs (95.5%) were practicing at the hos-
pital setting and only 1.8% of the APNs were working in outpatient clinics. In this study, 22.6%
of the APNs identified cardiovascular disease and/or stroke as their primary practice area.

The impacts of the COVID-19 pandemic on the APN practice

As displayed in Table 2, there was a significant difference in providing direct clinical care
before and during the COVID-19 pandemic in mainland China, where fewer APNs were
involved in direct clinical care during the pandemic (82.9% versus 63.2%) but APNs in Hong
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Table 1. Sociodemographic characteristics of study sample (N = 336).

Characteristics All Mainland China Hong Kong
(n=336) (n=234) SAR
(n=102)
Mean (SD)/N (%) Mean (SD)/n (%) Mean (SD)/n (%) P
Age* 38.32(7.7) 35.78 (5.91) 44.14 (8.17) <.001°
Year of experience as a nurse (excluding APN)* 14.33 (7.19) 13.21 (6.7) 16.89 (7.64) <.001%
Year of experience as an APN* 6.55 (5.45) 6.32 (5.02) 7.07 (6.13) 274°
Female 287 (85.4) 212 (90.6) 75 (73.5) <.001°¢
Highest education level in nursing <.001°
Associate degree 19 (5.7) 19 (8.1) 0(0.0)
Bachelor’s degree 215 (64.0) 190 (81.2) 25 (24.5)
Master’s degree 100 (29.8) 25 (10.7) 75 (73.5)
Clinical doctoral degree 1(0.3) 0(0.0) 1(1.0)
Professional diploma 1(0.3) 0(0.0) 1(1.0)
Current role in clinical practice <.001°
Clinical nurse specialist 170 (50.6) 122 (52.1) 48 (47.0)
Nurse practitioner/APN 131 (39.0) 104 (44.4) 27 (26.5)
Certified nurse-midwife 12 (3.6) 0(0.0) 12 (11.8)
Nurse consultant 3(0.9) 1(0.4) 2(2.0)
Other 20 (5.9) 7 (3.0) 13 (12.7)
Primary practice institution/setting <.001°
Hospital 321 (95.5) 233 (99.6) 88 (86.3)
Outpatient clinic 6(1.8) 1(0.4) 5(4.9)
Other 9(2.7) 0(0.0) 9(8.8)
Primary practice area/direction <.001°
Cardiovascular disease and/or stroke 76 (22.6) 55 (23.5) 21 (20.6)
Cancer and palliative care 23 (6.8) 21(9.0) 2(2.0)
Geriatric 35(10.4) 28 (12.0) 7 (6.9)
Midwifery 20 (6.0) 3(1.3) 17 (16.7)
Pediatric 21 (6.3) 16 (6.8) 5(4.9)
Nursing education 19 (5.7) 10 (4.3) 9(8.8)
Nursing management 32(9.5) 24 (10.2) 8(7.8)
Other 110 (32.7) 77 (32.9) 33(32.3)
Note

* Mean (SD), other data are presented as frequency (%).

*Independent sample t-test
PPearson’s chi-square test
“Fisher test

APN: Advanced Practice Nurse; SAR: Special Administrative Region

https://doi.org/10.1371/journal.pone.0313751.t001

Kong SAR reported to have no significant difference in this area of practice (78.4% versus
77.5%). Despite there was a slight decrease in the hours spent on clinical practice during the
pandemic when compared to before, APNs in both mainland China [37.01 (SD = 12.43) versus
36.69 (SD = 12.69)] and Hong Kong SAR [39.96 (SD = 10.53) versus 38.96 (SD = 11.66)] did
not show significant difference in hours spent on clinical practice before and during the pan-
demic, respectively. Similarly, APNs in mainland China and Hong Kong SAR also reported to
have comparable nurse to patient ratio in their practice settings and the number of patients

under their care before and during the COVID-19 pandemic (all ps>0.05).
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Table 2. Direct and indirect clinical care provided before and during COVID-19 pandemic.

Characteristics All Mainland China (n = 234) Hong Kong SAR
(n = 336) (n=102)
Mean (SD)/N (%) P Mean (SD)/n (%) p Mean (SD)/n (%) P
Direct clinical care
Providing direct clinical care <.001* <.001* 1.000*
Before COVID-19 274 (81.5) 194 (82.9) 80 (78.4)
During COVID-19 227 (67.6) 148 (63.2) 79 (77.5)
Hours spend on clinical practice™
Before COVID-19 38.05(11.85) 1.000° | 37.01 (12.43) 1.000° | 39.96 (10.53) 1.000"
During COVID-19 37.48 (12.35) 36.69 (12.69) 38.96 (11.66)
Nurse-patient ratio in practice setting* .070° 0.156° 0.204°
Before COVID-19 0.90 (2.09) 1.03 (2.08) 0.63 (2.09)
During COVID-19 1.05 (2.28) 1.24 (2.33) 0.69 (2.13)
Number of patients needed to take care of* 1.000" 1.000° 1.000"
Before COVID-19 12.73 (13.16) 9.39 (6.83) 19.88 (19.30)
During COVID-19 12.44 (12.85) 9.18 (6.73) 19.51 (18.86)
Indirect clinical care
Providing indirect clinical care <.001° .001° .007°
Before COVID-19 156 (46.4) 90 (38.5) 66 (64.7)
During COVID-19 115 (34.2) 62 (26.5) 53 (52.0)
Hours spent on the following APN role dimensions (indirect clinical care)*
Educator* 279 552° 379°
Before COVID-19 11.92 (11.77) 12.53 (12.03) 11.18 (11.54)
During COVID-19 12.44 (11.30) 9.54 (7.54) 14.55 (13.08)
Researcher” .680° 1.000° 157°
Before COVID-19 5.38 (10.18) 8.55(12.98) 1.67 (2.33)
During COVID-19 1.67 (2.37) 1.63 (1.92) 1.69 (2.63)
Leadership* 400° 673° 236°
Before COVID-19 21.31(16.24) 21.97 (15.55) 20.69 (17.01)
During COVID-19 21.88 (16.18) 21.58 (14.71) 22.04 (17.10)
Consultant* 339 1.000° 276
Before COVID-19 7.01 (9.79) 7.13 (12.27) 6.92 (7.44)
During COVID-19 3.34 (3.97) 3.40 (3.41) 3.29 (4.55)
Other* 317° 1.000° 317°
Before COVID-19 12.13 (16.23) 9.17 (13.57) 14.11 (18.31)
During COVID-19 8.0 (12.06) 1.80 (1.79) 11.44 (14.05)

Note

*Mean (SD), other data are presented as frequency (%).

* McNemar test

"Wilcoxon signed-rank test.

SAR: Special Administrative Region; SD: Standard Deviation.

https:/doi.org/10.1371/journal.pone.0313751.t002

The percentage of APNs providing indirect clinical care decreased significantly during the

COVID-19 (34.2%) compared with before the pandemic (46.4%), p < .001. Although the time
spent as a researcher, consultant, and others reduced during the pandemic, the time spent as
an educator and leader increased. Despite these changes, no significant differences were
observed regarding the hours spent on each APN role between before and during the COVID-
19 in the total study sample, mainland China and Hong Kong SAR.

PLOS ONE | https://doi.org/10.1371/journal.pone.0313751

November 14, 2024 7/17


https://doi.org/10.1371/journal.pone.0313751.t002
https://doi.org/10.1371/journal.pone.0313751

PLOS ONE

Impact of the COVID-19 pandemic on advanced nursing practice

Table 3. Impacts of the pandemic on practice related workload.

Item

Has the pandemic increased/decreased practice workload
Stay the same
Decreased

Increased

What are the impacts of increased workload for you?

Increased professional responsibilities

Increased financial support (payment increase for risk taking)

May affect the quality of patient care

Increased psychological distress, e.g. anxiety, depression, and/or fear

Increased occupational burnout

Increased risk for potential errors in practice
Any innovations and/or interventions related to facilitate advanced practice nurse practice since
the COVID-19 pandemic began?

No

Yes

Note

* Chi-square test; Special Administrative Region.

https://doi.org/10.1371/journal.pone.0313751.t003

All Mainland China Hong Kong SAR
(N =336) (n=234) (n=102)
n (%) n (%) n (%) P
.016*
38 (11.3) 26 (11.1) 12 (11.8)
30 (8.9) 16 (6.8) 14 (13.7)
268 192 (82.1) 76 (74.5)
(79.8)
223 160 (68.4) 63 (61.8) .238%
(66.4)
59 (17.6) 43 (18.4) 16 (15.7) .551*
122 71 (30.3) 51 (50.0) <
(36.3) .001°
160 100 (42.7) 60 (58.8) .007°
(47.6)
102 55 (23.5) 47 (46.1) <
(30.4) .001°
109 69 (29.5) 40 (39.2) .080°
(32.4)
.010?
174 132 (56.4) 42 (41.2)
(51.8)
162 102 (43.6) 60 (58.8)
(48.2)

The majority of participants (79.8%) in this study reported an increased practice-related
workload during the pandemic (Table 3). A higher proportion of APNs in mainland China
(82.1%) reported an increase in practice-related workload during the COVID-19 pandemic
compared to APNs in Hong Kong SAR (74.5%), p = .016. The most frequently reported
impacts of increased workload among APNs were "increased professional responsibility," fol-
lowed by "increased psychological distress," and “may affect the quality of patient care”.

Nearly half of the participants reported that several innovative measures were implemented
to support APN practice since the pandemic began, with higher proportion of participants
from Hong Kong SAR (58.8%) compared to those in mainland China (43.6%). APNs from
mainland China and Hong Kong SAR responded that there was an increase in the use of tele-
health to reduce direct contacts, such as using telehealth for patient assessment and consulta-
tion, communication with patient and families through the use of communication software
and telephone, and the adoption of online training and education.

The impacts of the COVID-19 pandemic on patient-focused outcomes

There were changes in patient-focused outcomes during the pandemic. Patient/family satisfac-
tion (14.0%) that was one of the top three patient-focused outcomes before the pandemic, was
replaced by psychological well-being (17.3%) during the pandemic. Interestingly, the only
focus of care outcome with increased proportions during the COVID-19 pandemic was the
psychological well-being of patients when compared with prior to the pandemic, regardless
whether in mainland China (9.0% versus 19.2%) or Hong Kong SAR (3.9% versus 12.7%).
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Table 4. Focus of care outcomes on patients and education training during the COVID-19 pandemic.

Items All Mainland China (n = 234) Hong Kong SAR
(N =336) (n=102)
n (%) n (%) n (%)
Disease prevention 0.05
Before COVID-19 109 (32.4) 93 (39.7) 16 (15.7)
During COVID-19 124 (36.9) 93 (39.7) 31 (30.4)
Symptom management 0.610
Before COVID-19 143 (42.6) 82 (35.0) 61 (59.8)
During COVID-19 104 (30.9) 63 (26.9) 41 (40.2)
Psychosocial well being 0.507
Before COVID-19 25(7.4) 21 (9.0) 4(3.9)
During COVID-19 58 (17.3) 45(19.2) 13 (12.7)
Patient/family satisfactory 0.931
Before COVID-19 47 (14.0) 37 (15.8) 10 (9.8)
During COVID-19 39 (11.6) 31(13.2) 8(7.8)
Cost of care
Before COVID-19 5(1.5) 0(0.0) 5(4.9)
During COVID-19 2(0.6) 1(0.4) 1(1.0)
Life saving
Before COVID-19 1(0.3) 0 (0.0) 1(1.0)
During COVID-19 1(0.3) 0 (0.0) 1(1.0)
Others 0.825
Before COVID-19 6(1.8) 1(0.4) 5(4.9)
During COVID-19 8(2.4) 1(0.4) 7 (6.9)
Received education about the COVID-19 since the outbreak <0.001
No 32(9.5) 4(1.7) 28 (27.5)
Yes 304 (90.5) 230 (98.3) 74 (72.5)
Reasons for not receiving education
Busy with other nursing practice 9(28.1) 3 (75.0) 6(21.4)
Limited resources for training 11 (34.4) 1(25.0) 10 (35.7)
Others 12 (37.5) 0 (0) 12 (42.9)

Note. SAR: Special Administrative Region.
Chi-square test

https://doi.org/10.1371/journal.pone.0313751.t004

Education training during the COVID-19 pandemic

Nearly all APNs (n =230, 98.3%) from mainland China received education about COVID-19
since the outbreak (Table 4). Meanwhile, the proportion was 72.5% (n = 74) in Hong Kong
SAR. Among 32 participants from mainland China and Hong Kong who answered that they
did not receive education, the top reasons were "busy with other nursing practice” (n =9,
28.1%) and “limited resources for training” (n = 11, 34.4%). Individually, three participants
from mainland China reported “busy with other nursing practice” while 10 participants from
Hong Kong SAR reported “limited resources for training” as the reason for not receiving edu-
cation about COVID-19 since the outbreak.

The challenges, support, and concerns during the COVID-19 pandemic

The greatest personal concern reported by APNs (45.8%) during the COVID-19 pandemic
was worries about the “health of family” (Table 5). The biggest concern for clients or
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Table 5. The challenges, support, and concerns during COVID-19 pandemic.

Items All Mainland China (n = 234) | Hong Kong SAR
(N=336) (n=102)
n (%) n (%) n (%)
What is your greatest personal concern related to your role in COVID-19?
Health of self 74 (22.0) 49 (20.9) 25 (24.5)
Health of family 154 109 (46.6) 45 (44.1)
(45.8)
Self-care 13 (3.9) 9(3.8) 4(3.9)
Isolation 57 (17.0) 48 (20.5) 9 (8.8)
Job burnout 27 (8.0) 13 (5.6) 14 (13.7)
Social prejudice 6(1.8) 5(2.1) 1(1.0)
Government policy 1(0.3) 0(0.0) 1(1.0)
Others 4(1.2) 1(0.4) 3(2.9)
What is the biggest concern that your clients / service users have identified related to COVID-19?
Health of self 150 107 (45.7) 43 (42.1)
(44.6)
Health of family 65 (19.3) 46 (19.7) 19 (18.6)
Isolation 96 (28.6) 65 (27.8) 31 (30.4)
Social prejudice 22 (6.5) 16 (6.8) 6(5.9)
Government policy 1(0.3) 0(0.0) 1(1.0)
Others 2 (0.6) 0(0.0) 2 (2.0)
What is the most pressing challenge in your advanced nursing practice in the COVID-19 pandemic
situation?
Lack of latest knowledge about COVID-19 pandemic 43 (12.8) 26 (11.1) 17 (16.7)
Lack of latest knowledge about infection prevention and control 88 (26.2) 72 (30.8) 16 (15.7)
Lack of sufficient high-quality and appropriate personal protective equipment 52 (15.5) 37 (15.8) 15 (14.7)
Heavy workload 109 68 (29.1) 41 (40.2)
(32.4)
Reimbursement issues 7(2.1) 7 (3.0) 0(0.0)
Lack of support from family and/or friends 7(2.1) 5(2.1) 2(2.0)
Lack of support from public 23 (6.8) 19 (8.1) 4(3.9)
Others 7 (2.1) 0 (0.0) 7 (6.9)
What support do you think would most facilitate the development of APN in the current situation?
Psychological support from family and/or friends 109 91 (38.9) 18 (17.6)
(32.4)
Psychological support from colleagues and/or leader 177 127 (54.3) 50 (49.0)
(52.7)
Mental health counselling 63 (18.8) 50 (21.4) 13 (12.7)
Effective cooperation with other healthcare professionals 145 101 (43.2) 44 (43.1)
(43.2)
Additional finical support 128 106 (45.3) 22 (21.6)
(38.1)
Public’s adherence to the latest public health advices 88 (26.2) 66 (28.2) 22 (21.6)
Health policies and public health measures 116 76 (32.5) 40 (39.2)
(34.5)
Policies for expanding the nursing workforce 124 92 (39.3) 32 (31.4)
(36.9)
Others 1(0.3) 0(0.0) 1(1.0)

Note. SAR: Special Administrative Region.

https://doi.org/10.1371/journal.pone.0313751.1005
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healthcare service users related to the COVID-19 pandemic was “health of self “(44.6%), fol-
lowed by “isolation” (28.6%) and “health of family” (19.3%). The most pressing challenge in
advanced nursing practice during the COVID-19 pandemic was the heavy workload (40.2%)
and the lack of the latest knowledge about infection prevention and control (30.8%) for APNs
in Hong Kong SAR and mainland China, respectively. More than half of the participants
(52.7%) reported that psychological support from colleges and/or leaders would be the most
supportive factor in facilitating the development of APNs in the current situation.

Discussion

This study investigated the impacts of COVID-19 on the practice of APNS, patient-focused
outcomes, and explored their needs, concerns, and challenges during the pandemic. To
respond to the COVID-19 pandemic, the role of APNs in clinical practice has been largely
changed to address the needs of patients with COVID-19, their family members, and health-
care providers. APNs play an important role in providing individualized care and improving
the quality of care in the current healthcare system. Support from colleagues plays an impor-
tant role for APNs in managing the impact of the COVID-19 pandemic. Investigating APNs’
experiences and roles during the pandemic can enhance our understanding of responsibilities
and concerns of APNs and inform future service provision and support.

In line with several recent studies [10, 32, 33], this study demonstrates that the COVID-19
pandemic had resulted in changes in the practice of APNs. A significant decrease in the num-
ber of participants providing direct and indirect clinical care was observed in our study.
Despite the number of patients needed to be taken care of being reduced during the pandemic,
the practice-related workload had increased among the APNs. In our study, 66.4% of partici-
pants perceived that their professional responsibilities had increased with the increased prac-
tice-related workload. This finding is consistent with an exploratory qualitative study which
was conducted in Canada, where nurse practitioners reported to have increased workload as
they embraced many roles and mitigated the spread of the COVID-19 at the same time [34].
In another qualitative study, healthcare professionals perceived they had increased professional
responsibilities as they were most needed by their country and people, and saving lives were
their duty at this particular time [35]. Meanwhile in the UK, 43% of the APNs in a cross-sec-
tional mixed-methods survey reported working more overtime during the pandemic [11]. The
increased practice-related workload might have caused some adverse psychological effects,
with nearly half of the participants reporting increased psychological distress in this study. A
recent cross-sectional study from 33 countries reported that 64.5% of participants consisted of
frontline health providers were considered at risk of psychological distress during the COVID-
19 pandemic [36]. A study conducted in mainland China by Leng et al. [37] reported 22.2% of
nurses had some degree of perceived stress. Being a frontline worker was associated with
higher level of fear during the COVID-19 pandemic [38]. APNs who face increased workload
and psychological distress are prone to burnout. A recent prospective longitudinal survey by
Maunder et al. [39], reported that during the COVID-19 pandemic in year 2021, nurses experi-
enced the highest levels of psychological distress compared to other healthcare professionals;
and the rate of high emotional exhaustion (burnout) was highest among nurses. A survey in
the US found that nearly 90% of APNs had a moderate or high burnout during the COVID-19
pandemic [40]. Maunder et al. [39] highlighted that the levels of emotional exhaustion contin-
ued to be higher than those measured levels in the hospitals pre-pandemic even though emo-
tional exhaustion decreased as the case rate of COVID-19 declined. The APNs in our study
perceived that the increased practice-related workload affected the quality of patient care. In
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addition, burnout has also been found to be significantly associated with poor patient safety
outcomes (e.g., medical errors) [41].

Both workload perception and burnout were found to have moderate to strong intercorre-
lations with an increased intention to leave the job among nurses [42]. Evidence has shown
that a better work environment reduces burnout and intention to leave, and the favorable
work environment includes strong nurse managers, leadership, shared responsibility in nurse-
patient relations (collegiality), supportive environment in teaching and learning, adequate
staffing and resources [43]. Therefore, managers and policymakers are urged to take actions in
improving the work environments for APNs not only during a public health emergency, but
ongoing efforts are required to reduce burnout and intention to leave among APNs, and pro-
vide quality of care to patients. Also, findings from our study suggest that hospitals or health-
care organizations should offer health monitoring and mental support to APNs in order to
address their work-related concerns and share coping strategies during an unprecedented
period of public health threat in the future.

Although we did not look into redeployment in this study, the phenomenon of “being
pulled” or “floating” to other units is not new in nursing practice. In fact, it was amplified dur-
ing the COVID-19 pandemic [44] to address staffing shortages. Nurses’ psychological health
was significantly affected by the unfamiliarity of the work environment and taking care of
patients outside of their regular acuity levels [37]. Kennedy et al. [44] suggests that staff sharing
across similar units with rotation, providing adequate orientation, and equipping nurses with
training to provide safe patient care are some strategies to support staff wellbeing as well as
quality patient care. These strategies can support the preparedness of APNs and all frontline
nurses in any circumstances. The focus of care outcomes for patients also changed as more
APNss focused on disease prevention and psychosocial well-being during the pandemic com-
pared to before the pandemic. The change of their practice might be resulted from scheduling
changes, increased workload, exhaustion due to protective gear, and lack of staff [35]. Further-
more, APNs were on the frontline of treatment during the COVID-19 pandemic, which
required them to remain current with treatments and updates to patient education to promote
prevention of disease and the spread of infection [12].

Despite the increased practice-related workload and psychological distress caused, there are
some positive findings. Over 90% of participants had received education about the COVID-19.
Nearly all participants in mainland China had received education about COVID-19. These
findings suggest that early preparation should be made to provide relevant education to health-
care professionals in the face of future infectious disease pandemics. Over half of the partici-
pants reported that some innovative measures related to facilitating APN practice were
implemented since the COVID-19 pandemic began. Innovative measures related to facilitating
APN practice and education in clinical practice can help prepare APNs better understand the
prevention and treatment of the pandemic and provide direct or indirect patient care. In this
study, one of the innovative measures included telehealth, aligning with the global call for
action by nurse researchers to offer technological decision-making in clinical practice and
integrate of technology and informatics into current and future care delivery [45, 46]. In addi-
tion, the use of technology such as videoconferencing allows real-time communication without
being in the same location or face-to-face encounters, closing the gaps related to accessibility,
transportation, and other limitations. However, Schroeder [47] mentioned that there are some
concerns related to the virtual world of technology such as inability to establish good rapport
with the patients, failure to detect nonverbal cues, privacy concerns, and technical issues. In
these situations, APNs must be prepared, educated, and knowledgeable to incorporate technol-
ogy into their scope of practice, but at the same time provide safe care and best practices. The
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expanded use of telehealth and virtual care also indicates the need for new rules and regula-
tions in this field.

Most of the participants perceived their health and their families’ health as the greatest con-
cern during the pandemic. A recent study in the UK also found that APNs were concerned
about protecting their own health, and that of their family members. Their safety concerns
may cause a higher intention to leave their jobs during the pandemic [11]. Also, over half of
the participants stated a need for psychological support from their colleagues and/or leaders. A
previous cross-sectional study on nurses in Hubei, mainland China reported that several fac-
tors associated with the willingness to volunteer during the COVID-19 pandemic including
adequate training and psychological support [48]. These challenges implied the urgent need
for applying more innovations related to facilitating APN practice, and continuing education
and training about the pandemic for APNs [49]. In addition, the findings highlight the needs
for future interventions to provide psychological assistance to APNs and enable them to per-
form patient care effectively.

Our study has several limitations. First, a cross-sectional design with snowball sampling
may cause selection bias and the participants in our study were only from mainland China and
Hong Kong SAR, limiting the generalizability of the study to a broader population. Nearly
96% of participants were working in hospitals, which could limit our understanding of the
practice of APNs working in other settings. In terms of questionnaire design, a more explicit
time range should be provided for the items about the practice issues before and during the
COVID-19 pandemic (e.g., one month before the COVID-19 pandemic) to reduce the poten-
tial recall bias among participants. Nevertheless, this study focused on APNs, who play a key
role in addressing global health challenges and face unique changes during the COVID-19
pandemic.

Implications to education, research, practice, and health policy

Our findings highlight the importance of mandatory education about COVID-19 for APN,
even though over 90% of participants in our study reported receiving such education during
the pandemic. Continuing education and training are essential for APNs to be able to provide
highest quality of care, protect vulnerable populations, and able to develop innovative solu-
tions during ongoing public health crisis [12]. Therefore, organizations should make it a prior-
ity to keep all APNs up-to-date on evidence-based practice to prepare them in facing future
public health crises. The large number of COVID-19 patients put a significant strain on health-
care resources, limiting educational and training opportunities. Hence, new methods are
required to ensure the continuity of learning and skill acquisition [50]. A greater need for vir-
tual conference and training opportunities is necessary among healthcare providers during the
COVID-19 pandemic. Besides the feasibility of incorporating latest information and develop-
ments, virtual training programs allow APNs to participate and engage in learning activities
without living their practice sites [51]. Future studies may be needed to assess the effectiveness
of virtual education and training platforms compared to traditional face-to-face formats,
which could help prepare for the continuation of essential training and educational activities
among APNs, even during public health crises like pandemics.

The APN programs in mainland China are relatively new as above-mentioned, it is neces-
sary to explore the acceptance among learners in adopting new ways of learning using the tech-
nology and it affects APNs towards learning. This will be helpful in providing insights to
academic leaders to develop nursing curricula that can be delivered through different methods
regardless if face-to-face or virtual. Besides, research on psychological distress faced by APNs
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should be conducted to explore its factors and evaluate the long-term effects. Effective strate-
gies can be implemented to mitigate psychological distress in APNs based on the findings.

The COVID-19 pandemic has placed significant physical and mental health burdens on
APNs. Our study findings revealed increased practice-related workload during the unprece-
dented time, and one of its impacts was increased psychological distress. If this situation is left
unaddressed, it could contribute to burnout among APNs. In long-term, this could affect the
work sustainability and retention of APNs. A survey by Kelly et al. [52] revealed that for every
single-unit increase in burnout experienced by nurses, there was a corresponding 12 percent
increase in the likelihood of those nurses leaving the healthcare system. Hence, organizations
need to engage in proactive measures to improve work sustainability and retention among
APNs. Policy makers and employers need to engage in proactive measures such as evaluating
and optimizing the work environments of APN’s to mitigate negative health outcomes during
the COVID-19 pandemic [53], in turn, enhance the long-term sustainability and retention of
the APN workforce. To prepare APNs in redeployment to other units in the ever-changing
healthcare needs and in facing the challenges of other public health threats in the future, APNs
must have versatility and ability to adapt. Leaders should consider scheduled rotation of APNs
to other units, with minimum hours per month to refresh their skills and knowledge in differ-
ent areas of healthcare.

Conclusions

The findings indicate that the roles and responsibilities of APNs in mainland China and Hong
Kong SAR have shown similarities, and these roles have undergone significant changes in
response to the COVID-19 pandemic. The changes suggest that APNs have faced an increased
practice-related workload and psychological distress during this period. To enhance their pro-
fessional practices, it is crucial to provide education on COVID-19, implement innovative
measures to support APN practice, and understand APNs’ concerns and challenges in provid-
ing patient care. Our findings help to inform interventions to better prepare APNs for the bur-
den and stress caused by the pandemic and create supportive policies to ensure a safe and
efficient work environment for them. Healthcare organizations are recommended to offer
long-term health monitoring and mental support to APNs to relieve their psychological dis-
tress associated with increased practice-related workload at this time.
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