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Background: To mitigate the spread of Covid-19, nurses infected with the virus were required to isolate
themselves from their families and community. Isolated patients were reported to have experienced
mental distress, posttraumatic stress disorder symptoms, and suicide. Though studies have reported the
psychological impact of the Covid-19 pandemic, less is known about the lived experiences of nurses who
survived Covid-19 infection in sub-Saharan Africa.
Methods: A descriptive phenomenological approach was used to study the lived experiences of regis-
tered nurses who survived Covid-19 disease. In-depth interviews were conducted among nurses diag-
nosed with Covid-19 from two hospitals in Kenya between March and May, 2021. Purposive and snowball
sampling were used to recruit registered nurses. Data were analyzed using Giorgi’s steps of analysis.
Results: The study included ten nurses between 29 and 45 years of age. Nurses’ experiences encom-
passed three themes: diagnosis reaction, consequences, and coping. Reactions to the diagnosis included
fear, anxiety, and sadness. The consequence of the diagnosis and isolation was stigma, isolation, and
loneliness. Nurses coping mechanisms included acceptance, creating routines, support, and spirituality.
Conclusion: Our findings aid in understanding how nurses experienced Covid-19 infection as patients
and will provide evidence-based content for supporting nurses in future pandemics. Moreover, as we
acknowledge the heroic contribution of frontline healthcare workers during the Covid-19 pandemic, it is
prudent to recognize the considerable occupational risk as they balance their duty to care, and the risk of
infection to themselves and their families.

© 2023 The Authors. Published by Elsevier B.V. on behalf of Occupational Safety and Health Research
Institute, Korea Occupational Safety and Health Agency. This is an open access article under the CC BY-

NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Background

succumbing to Covid-19 infections [1]. This distressing statistic
underscores the profound risks and sacrifices endured by those at

Coronavirus disease (Covid-19) presents an unparalleled occu-
pational hazard for frontline healthcare workers [1]. The World
Health Organization (WHO) officially recognized the gravity of this
crisis by declaring Covid-19 a public health emergency of interna-
tional concern (PHEIC) on 30 January 2020. As of May 2023, when
the public health emergency of international concern concluded,
the global death toll from Covid-19 surpassed a staggering 7 million
[2], with the precise count of healthcare workers (HCWs) affected
and lost to the virus remaining elusive. Nonetheless, WHO esti-
mates reveal a harrowing reality: between March 2020 and May
2021, approximately 115,800 HCWSs paid the ultimate price,

the forefront of healthcare during this unparalleled health crisis.

Kenya recorded its first case on March 13, 2020, and as of
February 2023, Kenya had reported over 342,000 confirmed Covid
infections and 5688 deaths [3]. Nurses and midwives are the largest
health workforce at the frontlines of the ongoing Covid-19
pandemic [4]. Their pivotal role placed them in close and pro-
longed contact with symptomatic and asymptomatic patients,
inevitably heightening their risk of infection. While estimates have
suggested high infection rates among healthcare workers in Africa,
data on infected and deceased Kenyan nurses and midwives remain
unknown, leaving a significant knowledge gap.
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Early reports indicated that healthcare workers accounted for
over 20% of hospitalizations during the pandemic’s onset, mainly
due to inadequate infection control, personal protective equipment
shortages, and overcrowding [5—7]. Fear of infecting loved ones
added to their burden. The pandemic also strained healthcare
systems, especially in low- and middle-income countries (LMICs),
with personal protective equipment shortages, increased work-
loads, higher mortality rates, and insufficient support exacerbating
the mental toll on healthcare workers. Those exposed to Covid-19
without protection were mandated to isolate or quarantine,
further impacting their mental well-being [8,9].

Quarantine and isolation, vital for disease control, imposed
profound emotional burdens. Both entailed loss of freedom, sepa-
ration from families, and emotional distress, including anxiety and
depression [9—11]. Findings from research studies during the
Covid-19 pandemic and previous pandemics show that HCWs
quarantined or isolated reported symptoms of acute stress disorder,
posttraumatic stress disorder, burnout, detachment, anxiety, irri-
tability, insomnia, poor concentration, and poor work performance
[12—16].

In the initial year of the pandemic, the Kenyan government’s
guidelines mandated that individuals exposed to Covid-19 patients
complete a 14-day self-quarantine away from their families and
friends [17]. Those who tested positive were directed to undergo
isolation in government-designated facilities or within their own
homes [18]. HCWs, particularly those with small children, resorted
to renting separate accommodations or utilizing hotels during
quarantine—an arrangement that induced feelings of isolation,
loneliness, frustration, anger, stress, anxiety, and worry [19,20].
Moreover, outpatient hospital visits were declined due to move-
ment restrictions, the healthcare system'’s shift towards prioritizing
emergency and acute care, and the management of Covid-19 pa-
tients [21,22]. This economic uncertainty placed nurses, particularly
those paid hourly, in a precarious financial situation, resulting in
reduced incomes. Consequently, this added financial strain com-
pounded the emotional burden experienced by nurses during the
pandemic [23].

Quantitative research has shown that the psychological impact
of quarantine and isolation has significant mental health implica-
tions [9,11]. Additionally, for healthcare workers, isolation con-
tributes to psychological distress and has implications for patient
care and human resources for health. While existing qualitative
studies have delved into the extensive psychosocial experiences of
nurses throughout the pandemic [24], a noticeable gap persists in
the literature regarding the specific experiences of nurses subjected
to isolation due to Covid-19, particularly within LMICs.

Comprehending the nuanced experiences of nurses is para-
mount, as it lays the foundation for developing targeted in-
terventions aimed at supporting essential workers navigating the
inherent occupational risks presented by disasters and pandemics.
Consequently, the present study is dedicated to exploring the lived
experiences of nurses who received a Covid-19 diagnosis in Kenya,
with the aim of shedding light on their unique challenges and
providing valuable insights for future preparedness and support
initiatives.

2. Methods
2.1. Design

A descriptive phenomenological approach was used to study the
lived experiences of registered nurses who survived Covid-19
infection in two hospitals in Kenya. A phenomenological design
was used as there is limited data on nurses’ experiences as Covid-19
patients. Nurses eligible to participate worked in the selected

hospitals, tested positive for Covid-19, and had undergone iso-
lation.

2.2. Participants and recruitment

Purposive and snowball sampling methods were used to recruit
registered nurses from two private hospitals in Nairobi and Mom-
basa in Kenya. The two hospitals were chosen since they were
approved Covid-19 hospitals by the Ministry of Health in Kenya.
Information about the study was disseminated through fliers in
nursing departments. The flyers contained information on the
study purpose, inclusion criteria, and the researcher’s telephone
number and email address. Those who agreed to participate were
emailed an informed consent and participant information sheet
form for review. Participants were given ample time and oppor-
tunity to ask questions in a follow-up telephone call.

2.3. Data collection

Interviews were conducted between March and May, 2021. In-
depth individual interviews were conducted face-to-face with
nurses in Nairobi. Due to the lockdown restrictions related to Covid
19, participants from Mombasa were interviewed via Zoom. Prior to
beginning the interview, participants’ questions about the study
were answered. Participants in Nairobi signed the consent form in
person, while those in Mombasa emailed a signed copy. Five par-
ticipants were recruited from each study site for a total of 10
participants.

A semi-structured interview guide with open-ended questions
was used to interview the nurses. Demographic data were also
collected from participants. We explored their experience after
testing positive for Covid-19 and being isolated, how they felt after
testing positive, during the isolation period, the impact of isolation
on their psychological well-being, if there was any support they
received from the government/employer/family, or friends during
this period, their coping strategies during the isolation period,
feelings after the isolation period was over, and other experiences
they wished to share. The duration of the interviews was approx-
imately 45 minutes. All interviews were conducted in English and
digitally recorded.

2.4. Data analysis

The interviews were transcribed verbatim and were analyzed
using the steps proposed by Giorgi [25]. The investigators listened
to the interviews and read the transcripts several times to ensure
accuracy and to familiarize themselves with the data. Meanings
from statements pertaining to the phenomenon under study were
extracted. The units of meaning were then transformed into themes
pertaining to the participants’ experiences. The meanings of
statements and the fit of quotes within the themes were discussed,
and a consensus was reached among team members. One over-
arching theme was revealed, and three themes and nine subthemes
were identified, as shown in Fig. 1 below.

2.5. Trustworthiness

Lincoln & Guba’s credibility, dependability, confirmability, and
transferability criteria were used to ensure trustworthiness [26].
Credibility was ensured through purposive sampling, which
captured the participants’ social reality of surviving Covid-19.
Dependability was ensured by capturing participants’ experiences
in broad and detailed descriptions. This established an audit trail of
the analysis, ensuring confirmability through a detailed report
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Fig. 1. Themes and sub-themes.

illustrating how decisions were made. Reflexivity was accomplished
through memos that captured our biases and conceptual lenses.

2.6. Ethical approval

The institutional ethics and research board approved this study.
All participants consented to participate in the study. Codes were
used to de-identify participants.

3. Results
3.1. Participant demographics and characteristics

Ten participants were interviewed for the study. Eight were
females and two were males. Their ages ranged between 29 years
and 45 years. Five participants were married. Seven participants
had no children, three participants had two children each, and one
had one child. Participants in this study had 6 to 21 years of nursing
experience.

3.2. Themes and sub-themes

Registered nurses’ experience with Covid-19 disease in Kenya
was characterized by the process of reactions, consequences, and
coping mechanisms. The study revealed three themes and nine
sub-themes, as illustrated in Fig. 1 below and Table 1 for sub-
themes, descriptors, and illustrative quotes.

3.3. Theme one: reaction to diagnosis

This theme has three sub-theme names: fear, anxiety, and
sadness.

3.3.1. Fear

The experiences of registered nurses grappling with Covid-19
infection were profoundly marked by pervasive fear, encompassing
apprehensions associated with their diagnosis, the potential pro-
gression of the disease, the risk of transmitting it to others, the
looming specter of mortality, and the disconcerting prospect of con-
fronting death in isolation. This apprehension assumed heightened
significance for those with family members in their households. For
instance, one registered nurse faced the virus challenges while caring

for her four-month-old infant, thereby accentuating the complexities
of her predicament. Notably, among the RNs who participated in our
study, half were responsible for families that included dependent
children, amplifying the gravity of their concerns.

Furthermore, the fear of mortality was significantly intensified
when nurses bore witness to the demise of other Covid-19 patients.
Sharing hospital wards with individuals whose conditions deteri-
orated to the point of death compounded the anticipation of their
own mortality, as elucidated in the following excerpt:

“Sometimes it was scary because you’re in a room, you're with
patients there, some are sick, but not that critical, but they have
more symptoms that are worrying than yours. Then you hear that
patient has been taken to HDU (High Dependency Unit). Then the
following day, you hear that patient has passed on.” RN10

3.3.2. Anxiety

During their convalescence from Covid-19, registered nurses
revealed a prevalent theme of anxiety in their accounts. Notably, a
significant number of participants conveyed concerns about the
potential reactions of their family members upon receiving the
news of their positive Covid-19 diagnosis. Consequently, a consid-
erable proportion of nurses made the deliberate choice to withhold
this information from their families, placing particular emphasis on
shielding their elderly parents from this potentially distressing
knowledge. The following excerpt effectively highlights this prev-
alent pattern:

“I could not tell them, and we kept this as secret with my husband.
No one in the family knew. No one apart from me and my husband.
My mom, my father, my siblings, we opted not to tell anyone, even
our neighbors, even church members.” RN09

3.3.3. Sadness

A subset of registered nurses grappled with a profound sense of
despondency following their Covid-19 diagnosis. They character-
ized this moment as deeply somber, acutely aware of the disease’s
trajectory and the associated prognosis, as conveyed in the
following statements by RNs:

“You are a person who understands the cytokine storm; you're
someone who knows it can kill you. So, every day you wake up as a
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Table 1 (continued )

Surviving Covid-19 among registered nurses in Kenya

Theme: reactions to diagnosis

Illustrative quotes

Descriptors

Sub themes

“I expected better support from occupational health because they could get you a vehicle and get somebody to come and take the

|

swabs from the children. But they told me I have to pay for the test. I've been exposed in my place of work, in the line of duty ..

just want a test so that I can plan and organize how we can best fight this. But you're telling me now that I have to pay and that is

the time they had slashed salaries from the employees. So, to me the hospital didn’t support” RN09
“My family was very supportive. In fact, I called them I told them I have covid. And my dad said ah, now we understand COVID is just

like common flu or pneumonia. But you just try keep yourself safe so that you understand how you're feeling and if you think

you're not feeling better, just call for help.” RNO7
“But the support from the nursing leadership was the best at that time. So, they kept on calling me, motivating me, telling me do this

...” RNO7

and do that
“I got very great support from my colleagues in my department. Everybody did a video call with me, including the doctors. I was the

first person to get COVID in the unit. So, for them, they were so worried, but they really supported me. Though they could not visit

me.” RN10
“From the word go, I had to sit down with my children and explain to them because I live with my two children. I think I've not seen

family cohesive, family care, family love, family praying, family turning to God, like I did that time.” RNO9

‘I'm a man who believes in God, and I've have grown up in faith. That really helped me cope.” RN10

Spirituality was used by RNs as

Spirituality

“I believe that their prayers, their presence, their calls and everything. They were more than enough.” RN0O7

a way of coping with the

disease. Spirituality was in

the form of prayers and faith.

Saf Health Work 2023;14:467—475

healthcare provider who has this disease is a scary day, is a sad day,
is an emotional day for you.” RNO5

3.4. Theme two: consequences of diagnosis

This theme has three sub-themes, namely stigma, isolation, and
loneliness.

3.4.1. Stigma

Stigmatization manifested itself through instances of discrimi-
nation and rejection experienced by the registered nurses. They
recounted feeling marginalized and ostracized, a sentiment that
persisted even after their recovery and return to work, as they
continued to be regarded with suspicion. This stigma further
compelled some RNs to conceal their Covid-19 diagnosis from their
families, friends, and neighbors.

3.4.2. Isolation

Registered nurses (RNs) shared their experiences of profound
isolation during their Covid-19 recovery process, which resulted
from limitations on personal freedom and a marked absence of
physical interactions. While some RNs endured isolation within
their own homes, the necessity of separating from family members
was a particularly distressing aspect of this ordeal. Furthermore,
RNs isolated within hospital isolation wards reported suboptimal
conditions. They recounted instances of receiving cold meals, as
kitchen staff left them at the ward door instead of inside their
rooms. Room cleaning proved to be irregular, with dirty dishes
often remaining unattended until the following day.

3.4.3. Loneliness

RNs reported that they experienced loneliness during the
isolation and recovery period of Covid-19 disease. Loneliness was
aggravated by being isolated away from family members. This is
exemplified in the excerpts below.

“I'was quarantined alone in a city where I did not grow up in. I just
moved here, so isolation made it more apparent that I was not in
my hometown. I really felt like I was not at home, I felt very alone.
That’s what I remember from that period. Just feeling alone.” RNO2

3.5. Theme three: coping mechanisms

This theme has four sub-themes: acceptance, routine creation,
support, and spirituality.

3.5.1. Acceptance

Some participants went through a period of denial but even-
tually came to terms with the diagnosis. This sentiment is illus-
trated in the following excerpt.

“I couldn’t accept it. I couldn’t accept I had Covid-19. Eventually, I
accepted, and I went shopping in preparation for my isolation.”
RNO8

3.5.2. Creating a routine

Following their acceptance of Covid-19 diagnosis, RNs faced the
challenge of navigating the 14-day isolation period. They imple-
mented various coping strategies, including engaging their minds
through reading and journaling, keeping occupied with household
chores, and incorporating exercise into their routines.

“I'used to write a journal, not every day but especially the days that
were really hard. If 1 took a pen and started writing in my journal, it
would get better.” RNO6
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3.5.3. Support

The registered nurses (RNs) conveyed that they received sup-
port from multiple sources, including their employers, colleagues,
family members, and the government. Notably, government sup-
port was initiated at the outset of the pandemic. However, as the
pandemic persisted, there was a noticeable reduction in the level of
support provided by the government, eventually dwindling to no
support at all.

“They used to call me daily and ask how I was, how my symptoms
were, and they told me if I needed any help like if I was getting
worse, I could call them. I was actually impressed. I did not think
the government would call people individually.” RNO2

Some employers provided support in the form of treatment,
payment of hospital bills, psychological support, and transport
home after the Covid-19 diagnosis. However, some RNs lamented
that their employers did not extend the same support to their nu-
clear families.

3.5.4. Spirituality

Several RNs employed spirituality as a coping mechanism dur-
ing their illness. For some, their faith served as a source of strength
and resilience, as illustrated by the following excerpt:

“I'm a man who believes in God, and I have grown up in faith. That
really helped me cope.” RN10

4. Discussion

Surviving Covid-19 diagnosis and isolation is a traumatic
experience due to the adverse physical and psychological experi-
ences a patient must endure during diagnosis, treatment, and re-
covery. In this phenomenological study, we explored the
experiences of nurses diagnosed with Covid-19 and isolated while
recovering from the infection. While many studies have focused on
the experiences of nurses as caregivers during the pandemic [27—
29], few have focused on nurses as Covid-19 patients [30—32]. To
the best of our knowledge, our study is unique because it explores
the lived experiences of nurses who survived Covid-19 infection in
a sub-Saharan African country. The overarching theme that
emerged is surviving Covid-19 and three subthemes: the reaction
to the diagnosis, the consequences of the diagnosis, and how the
nurses coped with the diagnosis and isolation measures. Most
salient, our findings provide contextual evidence supporting
empirical evidence and anecdotal accounts of the psychological
effect of Covid-19 diagnosis during the height of the pandemic.

As the first case of Covid-19 emerged on March 13, 2020, it
marked the onset of a new and unsettling chapter in society,
characterized by an undercurrent of fear, anxiety, and uncertainty
[33]. These emotions were further exacerbated by the prevailing
negative perceptions and attitudes towards individuals afflicted by
the virus. In the course of our study, nurses candidly shared their
experiences of feeling stigmatized not only by their own family
members but also by their colleagues. This is consistent with the
previous findings during SARS and Ebola, where community
members avoided quarantined HCWs [11]. Regrettably, the very
measures put in place to mitigate the spread of the virus, such as
quarantine, isolation, and public health surveillance, including
contact tracing, inadvertently contributed to the stigmatization of
those exposed or unwell. Adding to this complex web, historical
precedent from past pandemics, like SARS, has shown that
healthcare workers tend to bear a heavier burden of stigmatization
than the general public [34].

In our study, nurses shared their anxieties, which encompassed
a spectrum of fears, including the dread of being diagnosed with

Covid-19, the apprehension of the disease worsening, the fear of
death, and the haunting prospect of facing their final moments
alone. These sentiments echo the experiences of nurses in Turkey
who, while grappling with Covid-19 themselves, expressed similar
fears concerning the unknown, mortality, and the potential trans-
mission of the virus to others [30]. Significantly, more than half of
the nurses’ apprehension stemmed from a deep concern for the
safety of their own family members, a sentiment corroborated by
previous research [35]. It is well-documented that fear and stig-
matization can significantly hinder disease response efforts,
including the crucial task of contact tracing [36]. In our study,
nurses reported keeping their diagnoses a secret, even from family
members. This revelation underscores the potential consequences
of such secrecy—a hindrance to identifying, testing, and appro-
priately quarantining close contacts, and thereby impeding the
efforts to curb the disease’s spread. These findings resonate with
the experiences witnessed in previous emerging disease outbreaks
and the course of the Covid-19 pandemic [37].

Stigma may also increase psychological suffering, preventing
individuals with symptoms from timely care and resulting in
poorer outcomes [38]. For nurses on the frontlines, delivering direct
care to Covid-19 patients, this burden may also lead to emotional
and ethical distress [39,40]. Hence, it is incumbent upon healthcare
organizations to foster supportive environments that enhance the
resilience of their healthcare workers, recognizing the multifaceted
challenges they face in confronting not just a pandemic but also the
fear and stigma accompanying it.

Isolation and quarantine, fundamental in controlling infectious
diseases like SARS, Ebola, MERS, and Covid-19, serve as crucial
public health measures. Isolation involves confining diagnosed in-
dividuals while separating them from the uninfected. Nurses in
Kenya who tested positive for Covid-19 during this wave of the
pandemic were required to isolate for at least ten days after the
onset of symptoms, and isolation precautions stopped if the fever
was resolved in at least 24 hours [41]. A study examining psycho-
logical symptoms among HCWs quarantined during SARS reported
symptoms of acute stress disorder, anxiety, irritability, insomnia,
detachment, and avoidance of patients with SARS like symptoms
[42]. Our findings indicate that nurses in isolation were distressed
about restriction and felt lonely. These findings also collaborate
with cross-sectional studies examining the mental health out-
comes among nurses during Covid-19 in Kenya, which reported
symptoms of depression, anxiety, distress, and burnout [23].

In our study, nurses adopted various coping strategies in
response to their Covid-19 diagnoses, including acceptance,
establishing routines, drawing upon spirituality, and seeking fa-
milial support. A study involving community-based residents in the
USA also identified acceptance as a coping mechanism among its
participants [43]. Acceptance-based coping allows participants to
avoid fear-related rumination but to co-exist with their fears
adaptively [44]. Furthermore, participants reported deriving
strength and hope from their faith and prayer practices, aligning
with previous research highlighting the use of faith-based coping
strategies by nurses and other Covid-19 patients during the
pandemic [45,46].

In a global study examining how healthcare workers coped with
mental health challenges during the Covid-19 crisis, participants
drew support from their families as a key coping mechanism in
dealing with stress [47]. In Wuhan, nurses even encouraged pa-
tients to utilize smartphones and WeChat to garner emotional
support from their friends and families, aiming to mitigate psy-
chological distress [48]. While some employers in our study were
reported to be supportive, offering free treatment, psychological
assistance, and private transportation to prevent disease trans-
mission, these benefits did not extend to the families of infected
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nurses. Additionally, due to revenue losses during the pandemic,
nurses experienced wage reductions, mirroring findings from a
Nigerian study where nurses expressed concerns over the lack of
financial support [49].

4.1. Strengths and limitations

Although our study was conducted in two private hospitals in
two different geographical regions, the findings from both settings
were similar, which may give credibility to transferability to similar
settings. However, as the hospitals were private, the transferability
of findings may only be possible and generalized within these
settings. This study was implemented during the second wave of
the Covid-19 pandemic in Kenya. As the pandemic unfolds, some
disease dynamics may no longer hold. However, that notwith-
standing, our study yield insights that can be used to develop
evidence-based guidelines for nurses working for future pandemics
in Kenya.

4.2. Conclusion

In conclusion, our findings shed light on the challenging journey
nurses who contracted Covid-19 have had to navigate, along with
the hurdles they faced when resuming their duties. Nurses, being
one of the largest and most vital professions on the frontlines of
infectious disease outbreaks, consistently find themselves at the
forefront, offering care to infected patients in close and prolonged
contact. Their unwavering dedication and sacrifices are nothing less
than heroic. Yet, it is paramount to recognize their substantial
occupational risks as they delicately balance their duty to provide
care with the inherent risk of infection to both themselves and their
families.

To safeguard the well-being of nurses in future pandemics,
proactive measures must be instituted to mitigate the psychologi-
cal and ethical challenges they endure. Moreover, comprehensive
and rigorous research is warranted to ascertain the long-term ef-
fects of Covid-19 among nurses. The insights derived from this
study should inform evidence-based continuing education initia-
tives for nurses across healthcare institutions in sub-Saharan Africa.
Furthermore, our findings underscore the critical need for policy-
makers to balance the benefits of mandatory isolation as a vital
public health measure and its potential adverse effects on the
invaluable healthcare workforce. In honoring the resilience and
commitment of nurses, we must commit to ensuring their physical
and mental well-being in the face of future healthcare crises.

Author contributions

Conceptualization: GM, DM, RK. Data collection: GM. Data
analysis: GM, DM, SS. Writing: GM, DM, SS, RK.

Ethical statement

Aga Khan University Institutional Ethics and Research Board
approved this study (Ref: 2020/IERC-75(3), and a research permit
was issued by the National Commission for Science, Technology,
and Innovation (Ref: 944805). All participants consented to
participate in the study. Codes were used to de-identify
participants.

Funding

Aga Khan University-Kenya, School of Nursing and Midwifery
Dean’s Fund (ref: December 2020).

Conlflicts of interest

All authors declare no conflicts of interest related to this work.
All authors declare that they have no financial or professional in-
terest that would constitute a conflict of interest for the scientific
integrity or the interpretation of any data related to this research.
This includes employment and consulting activities, individual and
institutional research support, and other financial or non-financial
interests (e.g., public statements and positions related to the sub-
ject of the research).

Acknowledgments

We thank the nurses who participated in this study.

References

[1] World Health Organization. The impact of covid-19 on health and care
workers: a closer look at deaths. Geneva; 2021. Available from: https://apps.
who.int/iris/handle/10665/345300.

Kupferschmidt K, Wadman M. End of covid-19 emergencies sparks debate.

Science 2023;380:566—7.

[3] World Health Organization. Covid-19 cases Kenya; 2023. https://covid19.who.

int/region/afro/country/ke:https://covid19.who.int/region/afro/country/ke.

Kimani RW, Gatimu SM. Nursing and Midwifery education, regulation, and

workforce in Kenya: a scoping review. Int Nurs Rev 2023;70:444—55.

Bandyopadhyay S, Baticulon RE, Kadhum M, Alser M, Ojuka DK, Badereddin Y,

Kamath A, Parepalli SA, Brown G, lharchane S, Gandino S. Infection and

mortality of healthcare workers worldwide from covid-19: a systematic re-

view. BM] Glob Health 2020;5(12):e003097.

Wu Z, McGoogan M. Characteristics of and important lessons from the

coronavirus disease 2019 (Covid-19) outbreak in China: summary of a report

of 72 314 cases from the Chinese center for disease control and prevention.

JAMA 2020;323:1239—42.

Mhango M, Dzobo M, Chitungo I, Dzinamarira T. Covid-19 risk factors among

health workers: a rapid review. Saf Health Work 2020;11:262—5.

[8] World Health Organization. Criteria for releasing covid-19 patients from

isolation: scientific brief, 17 June 2020; 2020. Available from: https://apps.

who.int/iris/handle/10665/332451.

Henssler ], Stock F, Van Bohemen J, Walter H, Heinz A, Brandt L. Mental health

effects of infection containment strategies: quarantine and isolation—a sys-

tematic review and meta-analysis. Eur Arch Psychiatry Clin Neurosci
2021;271:223-34.

[10] Wilder-Smith A, Freedman DO. Isolation, quarantine, social distancing and
community containment: pivotal role for old-style public health measures in
the novel coronavirus (2019-nCoV) outbreak. J Travel Med 2020;27(2):
taaa020.

[11] Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, Greenberg N,
Rubin GJ. The psychological impact of quarantine and how to reduce it: rapid
review of the evidence. Lancet 2020;395:912—20.

[12] Bai Y, Lin C-C, Lin C-Y, Chen J-Y, Chue C-M, Chou P. Survey of stress reactions
among health care workers involved with the sars outbreak. Psychiatr Serv
2004;55:1055—7.

[13] Kackin O, Ciydem E, Aci OS, Kutlu FY. Experiences and psychosocial problems
of nurses caring for patients diagnosed with covid-19 in Turkey: a qualitative
study. Int J Soc Psychiatry 2021;67:158—67.

[14] Karabag Aydin A, Fidan H. The effect of nurses’ death anxiety on life satis-
faction during the covid-19 pandemic in Turkey. ] Relig Health 2022;61:811—
26.

[15] Xiong L-J, Zhong B-L, Cao X-J, Xiong H-G, Huang M, Ding ], Li WT, Tong ],
Shen HY, Xia JH, Hu Y. Possible posttraumatic stress disorder in Chinese
frontline healthcare workers who survived covid-19 6 Months after the covid-
19 outbreak: prevalence, correlates, and symptoms. Transl Psychiatry 2021:
11.

[16] Goh YS, Ow Yong QYJ, Chen THM, Ho SHC, Chee YIC, Chee TT. The impact of
covid-19 on nurses working in a university health system in Singapore: A
qualitative descriptive study. Int ] Ment Health Nurs 2021;30:643—52.

[17] Barasa E, Kazungu ], Orangi S, Kabia E, Ogero M, Kasera K. Indirect health
effects of the covid-19 pandemic in Kenya: a mixed methods assessment. BMC
Health Serv Res 2021;21:1-16.

[18] Ministry of Health. Covid-19 quarantine protocols. In: Ministry of health.
Nairobi: Ministry of Health. 2020.. https://www.health.go.ke/wp-content/
uploads/2020/04/L-Quarantine-Protocols-for-Sites-with-Lab.pdf.. https://
www.health.go.ke/wp-content/uploads/2020/04/L-Quarantine-Protocols-for-
Sites-with-Lab.pdf.

[19] Shah J, Monroe-Wise A, Talib Z, Nabiswa A, Said M, Abeid A, Mohamed MA,
Mohamed S, Ali SK. Mental health disorders among healthcare workers dur-
ing the covid-19 pandemic: a cross-sectional survey from three major hos-
pitals in Kenya. BM] Open 2021;11:e050316.

[2

[4

(5

[6

[7

(9


https://apps.who.int/iris/handle/10665/345300
https://apps.who.int/iris/handle/10665/345300
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref2
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref2
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref2
https://covid19.who.int/region/afro/country/ke:https://covid19.who.int/region/afro/country/ke
https://covid19.who.int/region/afro/country/ke:https://covid19.who.int/region/afro/country/ke
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref4
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref4
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref4
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref5
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref5
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref5
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref5
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref6
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref6
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref6
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref6
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref6
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref7
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref7
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref7
https://apps.who.int/iris/handle/10665/332451
https://apps.who.int/iris/handle/10665/332451
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref9
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref9
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref9
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref9
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref9
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref9
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref10
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref10
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref10
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref10
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref11
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref11
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref11
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref11
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref12
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref12
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref12
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref12
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref13
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref13
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref13
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref13
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref14
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref14
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref14
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref14
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref14
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref15
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref15
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref15
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref15
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref15
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref16
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref16
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref16
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref16
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref17
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref17
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref17
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref17
https://www.health.go.ke/wp-content/uploads/2020/04/L-Quarantine-Protocols-for-Sites-with-Lab.pdf
https://www.health.go.ke/wp-content/uploads/2020/04/L-Quarantine-Protocols-for-Sites-with-Lab.pdf
https://www.health.go.ke/wp-content/uploads/2020/04/L-Quarantine-Protocols-for-Sites-with-Lab.pdf
https://www.health.go.ke/wp-content/uploads/2020/04/L-Quarantine-Protocols-for-Sites-with-Lab.pdf
https://www.health.go.ke/wp-content/uploads/2020/04/L-Quarantine-Protocols-for-Sites-with-Lab.pdf
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref19
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref19
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref19
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref19

G. Mbuthia et al | Surviving Covid 19 diagnosis among nurses

[20] Jaguga F, Kwobah E. Mental health response to the covid-19 pandemic in

[21]

[22]

[23]

[24]

[25]
[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

Kenya: a review. Int ] Ment Health Syst 2020;14:1—6.

Kimani RW, Maina R, Shumba C, Shaibu S. Maternal and newborn care during
the covid-19 pandemic in Kenya: Re-contextualising the community
Midwifery model. Hum Resour Health 2020;18:75.

Shumba C, Maina R, Mbuthia G, Kimani R, Mbugua S, Shah S, Abubakar A,
Luchters S, Shaibu S, Ndirangu E. Reorienting nurturing care for early child-
hood development during the covid-19 pandemic in Kenya: a review. Int ]
Environ Res Public Health 2020;17:7028.

Ali SK, Shah J, Talib Z. Covid-19 and mental well-being of nurses in a tertiary
facility in Kenya. Plos One 2021;16:e0254074.

Xu H, Stjernsward S, Glasdam S. Psychosocial experiences of frontline nurses
working in hospital-based settings during the covid-19 pandemic - a quali-
tative systematic review. Int ] Nurs Stud Adv 2021;3:100037.

Giorgi A. The descriptive phenomenological method in psychology: a modi-
fied husserlian approach. Duquesne university press; 2009. 128 p.

Lincoln YS, Guba EG. Naturalistic inquiry. Sage Publications; 1985. p. 289—
323.

Zamanzadeh V, Valizadeh L, Khajehgoodari M, Bagheriyeh F. Nurses’ experi-
ences during the covid-19 pandemic in Iran: a qualitative study. BMC Nurs
2021;20:1-9.

Zhang WQ, Montayre ], Ho M-H, Yuan F, Chang H-C. The covid-19 pandemic:
narratives of front-line nurses from Wuhan, China. Nurs Health Sci 2022;24:
304—-11.

Sezgin D, Dost A, Esin MN. Experiences and perceptions of Turkish intensive
care nurses providing care to covid-19 patients: a qualitative study. Int Nurs
Rev 2022;69:305—17.

Gakmak HSG, Ocal S, Kapucu S. Experiences of Turkish nurses with covid-19
infection in pandemic and post-pandemic: aqualitative study. Nurse Leader;
2023.

Radfar M, Maslak Pak M Hemmati, Mohammadi F. The organisational and
managerial challenges experienced by nurses recovered from covid-19: a
phenomenological study. ] Nurs Manag 2021;29:2353—63.

Simeone S, Ambrosca R, Vellone E, Durante A, Arcadi P, Cicolini G, Simonetti V,
Alvaro R, Pucciarelli G. Lived experiences of frontline nurses and physicians
infected by covid-19 during their activities: a phenomenological study. Nurs
Health Sci 2022;24:245—54.

Coelho CM, Suttiwan P, Arato N, Zsido AN. On the nature of fear and anxiety
triggered by covid-19. Front Psychol 2020;11:581314.

Reynolds DL, Garay JR, Deamond SL, Moran MK, Gold W, Styra R. Under-
standing, compliance and psychological impact of the sars quarantine expe-
rience. Epidemiol Infect 2008;136:997—1007.

Almaghrabi RH, Alfaradi H, Al Hebshi WA, Albaadani MM. Healthcare workers
experience in dealing with coronavirus (Covid-19) pandemic. Saudi Med ]
2020;41:657.

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

475

Sevimli S, Sevimli BS. Challenges and ethical issues related to covid-19 contact
tracing teams in Turkey. ] Multidiscip Healthc 2021:3151-9.

Yuan K, Huang X-L, Yan W, Zhang Y-X, Gong Y-M, Su S-Z, Huang YT, Zhong Y,
Wang YJ, Yuan Z, Tian SS. A systematic review and meta-analysis on the
prevalence of stigma in infectious diseases, including covid-19: a call to ac-
tion. Mol Psychiatry 2022;27:19—33.

Qin X, Song L. Addressing stigma in the context of the coronavirus disease
2019 (Covid-19) outbreak: a socio-ecological approach. Infect Control Hosp
Epidemiol 2022;43:401-3.

Shaibu S, Kimani RW, Shumba C, Maina R, Ndirangu E, Kambo I. Duty versus
distributive justice during the covid-19 pandemic. Nurs Ethics 2021;28:
1073—-80.

Maina R, Kimani RW, Orwa ], Mutwiri BD, Nyariki CK, Shaibu S, Fleming V.
Knowledge, attitudes, and preparedness for managing pregnant and post-
partum women with covid-19 among nurse-midwives in Kenya, vol. 8. SAGE
Open Nursing; 2022:23779608221106445.

Ministry of Health. Guidelines for case management of covid-19 in Kenya;
2021. Nairobi, https://www.health.go.ke/wp-content/uploads/2021/10/Final-
guidelines-on-the-Management-of-Covid-19-in-Kenya-2021-Edition.pdf:
https://www.health.go.ke/wp-content/uploads/2021/10/Final-guidelines-on-
the-Management-of-Covid-19-in-Kenya-2021-Edition.pdf.

Robertson E, Hershenfield K, Grace SL, Stewart DE. The psychosocial effects of
being quarantined following exposure to sars: a qualitative study of Toronto
health care workers. Can ] Psychiatry 2004;49:403—7.

DeDonno MA, Ferris AH, Molnar A, Haire HM, Sule SS, Hennekens CH,
Wood SK. Perceptions, coping strategies, and mental health of residents
during covid-19. South Med ] 2022;115:717.

Hayes SC, Strosahl KD, Wilson KG. Acceptance and commitment therapy: the
process and practice of mindful change. Guilford press; 2011.

Cervantes L, Martin M, Frank M, Farfan ], Kearns M, Rubio L. Experiences of
latinx individuals hospitalized for covid-19: a qualitative study. JAMA Netw
Open 2021. https://doi.org/10.1001/jamanetworkopen.

Sehularo LA, Molato BJ, Mokgaola 10, Gause G. Coping strategies used by
nurses during the covid-19 pandemic: a narrative literature review. Health SA
Gesondheid (Online) 2021;26:1-8.

Htay MNN, Marzo RR, Bahari R, AlRifai A, Kamberi F, EI-Abasiri RA, Nyamache JM,
Hlaing HA, Hassanein M, Moe S, Abas AL. How healthcare workers are coping with
mental health challenges during covid-19 pandemic?-a cross-sectional multi-
countries study. Clin Epidemiol Glob Health 2021;11:100759.

Liu W, Liu J. Living with covid-19: a phenomenological study of hospitalised
patients involved in family cluster transmission. BMJ Open 2021;11:e046128.
Kwaghe AV, Kwaghe VG, Habib ZG, Kwaghe GV, Ilesanmi OS, Ekele BA,
Ekele BA. Stigmatization and psychological impact of covid-19 pandemic on
frontline healthcare workers in Nigeria: a qualitative study. BMC Psychiatry
2021;21:1-17.


http://refhub.elsevier.com/S2093-7911(23)00071-9/sref20
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref20
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref20
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref21
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref21
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref21
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref22
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref22
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref22
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref22
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref23
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref23
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref24
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref24
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref24
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref25
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref25
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref26
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref26
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref27
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref27
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref27
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref27
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref28
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref28
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref28
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref28
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref29
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref29
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref29
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref29
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref30
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref30
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref30
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref30
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref31
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref31
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref31
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref31
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref32
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref32
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref32
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref32
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref32
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref33
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref33
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref34
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref34
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref34
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref34
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref35
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref35
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref35
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref36
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref36
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref36
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref37
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref37
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref37
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref37
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref37
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref38
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref38
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref38
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref38
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref39
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref39
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref39
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref39
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref40
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref40
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref40
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref40
https://www.health.go.ke/wp-content/uploads/2021/10/Final-guidelines-on-the-Management-of-Covid-19-in-Kenya-2021-Edition.pdf:https://www.health.go.ke/wp-content/uploads/2021/10/Final-guidelines-on-the-Management-of-Covid-19-in-Kenya-2021-Edition.pdf
https://www.health.go.ke/wp-content/uploads/2021/10/Final-guidelines-on-the-Management-of-Covid-19-in-Kenya-2021-Edition.pdf:https://www.health.go.ke/wp-content/uploads/2021/10/Final-guidelines-on-the-Management-of-Covid-19-in-Kenya-2021-Edition.pdf
https://www.health.go.ke/wp-content/uploads/2021/10/Final-guidelines-on-the-Management-of-Covid-19-in-Kenya-2021-Edition.pdf:https://www.health.go.ke/wp-content/uploads/2021/10/Final-guidelines-on-the-Management-of-Covid-19-in-Kenya-2021-Edition.pdf
https://www.health.go.ke/wp-content/uploads/2021/10/Final-guidelines-on-the-Management-of-Covid-19-in-Kenya-2021-Edition.pdf:https://www.health.go.ke/wp-content/uploads/2021/10/Final-guidelines-on-the-Management-of-Covid-19-in-Kenya-2021-Edition.pdf
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref42
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref42
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref42
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref42
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref43
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref43
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref43
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref44
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref44
https://doi.org/10.1001/jamanetworkopen
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref46
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref46
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref46
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref46
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref47
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref47
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref47
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref47
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref48
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref48
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref49
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref49
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref49
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref49
http://refhub.elsevier.com/S2093-7911(23)00071-9/sref49

