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Abstract

Background
Liberia’s post-civil-war healthcare system lacked effective surveillance and response measures, two key structures for monitoring the threat of
communicable diseases. In 2014, Liberia was one of three West African countries that experienced an Ebola epidemic. Many public health centres across the
country were overwhelmed with Ebola cases, leading to intense pressure on health workers. As a result, many health workers experienced ethical tensions
about their duty of care to patients, concerns about personal safety and familial responsibilities. During the COVID-19 pandemic, Liberia recorded 8090
COVID cases with 295 deaths, with health workers accounting for 424 of the confirmed cases and 9 of the deaths. While multiple studies have examined
ethical issues experienced by health workers during the Ebola and COVID-19 health crises in low-resource settings, most have focused on personnel working
in specialized treatment centres. Overall, less attention has been paid to the experiences of health workers stationed at Primary Health Care (PHC) centres in
low-resource settings. This qualitative study aimed to explore the ethical tensions experienced by national health workers who cared for Ebola and COVID-19
patients in PHC centres in Liberia.

Methods
Guided by interpretive description methodology, data were gathered through audio-recorded interviews and by reviewing collateral documentary sources.
Participants included 7 healthcare administrators for Key Informant Interviews and 45 primary health workers for In-Depth Interviews. A framework method
was used to analyze the data and generate themes.

Results
Liberian health workers experienced a range of ethical tensions, including their professional duty to care for patients being at conflict with their personal
safety, and the safety and well-being of their family. They reported acts of stigma and discrimination from family members, colleagues, and the larger society,
as well as instances involving health facility managers during the Ebola epidemic, and described improvements during COVID-19 due to public sensitization.

Conclusions
Health workers play critical roles during health emergencies. Lessons from their lived experiences during past contagions and their suggestions on
measures that will assist them to better navigate potential ethical challenges during health crises, are crucial for enhancing preparedness and reinforcing the
resilience of healthcare systems.

Background
Liberia experienced two civil wars that ended in 2003 and brought the health system to near collapse.[1, 2, 3] During the conflicts, armed combatants
destroyed many health facilities, while funding of the health sector steadily declined.[1, 2, 3, 4] Despite investments by subsequent democratically elected
governments and the adoption of the World Health Organization’s (WHO) recommended integrated disease surveillance and response (IDSR) blueprint in
2004, Liberia’s post-civil-war healthcare system lacked effective surveillance and response measures, two key structures for monitoring and evaluating the
threat of communicable diseases. The absence of these core elements limited the overall capacity of the country’s healthcare system to detect and deploy
countermeasures against infectious disease outbreaks.[5, 6, 7]

In 2014, Liberia was one of three West African countries (along with Sierra Leone and Guinea) that experienced an Ebola epidemic, which is regarded as the
deadliest Ebola outbreak in history.[8] The capital and largest city, Monrovia, recorded the highest incidence of Ebola Virus Disease (EVD).[9, 10] Many public
health centres across the city and other parts of the country were overwhelmed with EVD cases, leading to intense pressure on health personnel and
facilities.[11] Frontline health workers across urban and rural healthcare centres reported significant challenges, including the fear of being exposed to the
deadly disease and concerns about transmitting it to their families.[12, 13, 14] The ways such challenges manifested in Primary Health Care (PHC) facilities
were distinctive compared to designated Ebola Treatment Units (ETUs), which received logistical and training support from governmental, intergovernmental
and international organizations.[15, 16, 17, 18] In contrast, PHC facilities were generally poorly equipped, with essential materials such as personal protective
equipment (PPE), case management protocols, and information on Infection Prevention & Control (IPC) either inadequate or unavailable, especially during
the early and peak stages of the epidemic.[12, 15, 16, 17, 18, 19, 20] There was also a lack of psychosocial services to assist health workers in PHC facilities
to address issues of personal wellbeing and familial responsibilities.[12, 21, 22] Amidst these challenges and a sluggish global response, over 370 Liberian
health workers contracted EVD, with more than half of them dying.[17, 23]

The impact of the COVID-19 pandemic on Liberian health workers, like other sub-Saharan African countries, was relatively moderate compared to their
counterparts in China and many High-Income Countries, despite spikes in cases during the second and third waves of the disease.[24, 25, 26, 27] Attributed
reasons for this differential impact include the timely and coordinated effort of the continent’s leaders and health experts to implement measures to curb the
spread of the coronavirus, the youthful population with a median age of 19 years, and the experiences that individual nations like Liberia drew on from prior
epidemics of Ebola and Cholera.[24, 28] While Africa as a whole avoided the catastrophic surges seen in some countries globally, a gratifying outcome
amidst vaccine nationalism and failures of global solidarity, Liberia still recorded 8090 COVID-19 cases with 295 deaths with health workers accounting for
424 of the confirmed cases and 9 of the deaths.[24, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40]
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Although many studies have examined ethical issues experienced by health workers during the Ebola and COVID-19 health crises in low-resource settings,
most focused on personnel working in specialized treatment centers.[40, 41, 42, 43, 44, 45, 46, 47, 48] Overall, less attention has been paid to health workers
stationed at PHC centres in the community, which are the first point of contact for many persons seeking care for common or other illnesses.[48, 49] These
facilities do not have the clinical and diagnostic capacity to screen for suspected cases of infectious diseases for subsequent referral, yet their staff are
confronted with the everyday triage decisions and exposure risks.[50, 51] This situation gives rise to distinctive challenges and risks. For example, during the
Ebola outbreak in West Africa, health workers, often without PPE, attended to patients who presented with symptoms of suspected malaria which are
identical to the initial symptoms of Ebola.[52, 53] The similarities in the symptoms of malaria, which is endemic in the region, and those of the early stages of
EVD was cited as one of the reasons why the 2014 Ebola outbreak in West Africa went undetected for many weeks, which delayed efforts aiming at
containment.[53] During the COVID-19 pandemic, health facilities in Liberia were identified as the primary source of infection with poor IPC practices and a
lack of PPE, which are common features of many PHC centres, being identified as factors that contributed to this outcome.[40]

Better understanding the experiences of PHC health workers who provided care to patients who subsequently developed symptoms suspected of Ebola or
COVID-19, and the managers of these facilities, in countries like Liberia is important to inform the development of contextually-relevant guidance tailored for
these settings and which could guide the response to future epidemics.[54] This study consequently aimed to investigate the perspectives of PHC health
workers regarding the ethical tensions they experienced during the Ebola epidemic and the COVID-19 pandemic in Liberia.

Methods

Research design
This qualitative study employed interpretive description (ID) methodology to answer the following research question: “What are the ethical tensions that
Liberian frontline health workers experienced during the Ebola outbreak and the COVID-19 pandemic, and how can these be prevented or mitigated in the event of
future epidemics?”[55, 56] Grounded in constructivist and naturalistic orientations, ID provides researchers with robust philosophical foundations and a
design logic to guide the research process for addressing complex experiential phenomena.[57] ID encourages the use of triangulation amongst multiple
data sources, including documentary data, to gather additional knowledge about the topic of interest.[58] Additionally, ID seeks to develop action-oriented
knowledge that has the potential to improve policy and clinical practice.[55, 57]

Ethics
Ethical approval

was granted by the Institutional Review Board of the Faculty of Medicine and Health Sciences (McGill IRB), McGill University and the University of Liberia-
Pacific Institute for Research and Evaluation Institutional Review Board (UL-PIRE IRB). The approval included the method of invitation, obtaining consent,
data use and storage, and dissemination of research findings.

Setting
The study was conducted in Montserrado county, which is located in the northwestern portion of Liberia and hosts the seat of government in its largest city,
Monrovia. The county recorded the highest incidence of both the Ebola epidemic and the COVID-19 pandemic among Liberia’s fifteen counties.[3, 4, 59]
Almost one-third of the over 840 health facilities in Liberia are located across the rural and urban settlements of Montserrado county, each offering various
levels of healthcare services.[60] Correspondingly, the county and particularly its largest city, Monrovia has one of the highest densities (14 per 10,000
people) of healthcare professionals in Liberia.[61] The greater presence of health workers in Monrovia and the county, coupled with the fact that Montserrado
and especially, Monrovia also experienced more Ebola and COVID-19 cases, meant that access to individuals who directly experienced the topic under inquiry
was relatively higher in the county and its largest city.[61, 62, 63, 64]

Participants and sampling
Maximum variation purposive sampling followed by a snowball sampling technique were used to recruit two sets of participants for the study. The first group
took part in key informant interviews (KII), and the second group participated in in-depth interviews (IDI).

Study participants for the KIIs included health facility managers and public health specialists (PHS) with responsibilities related to the management of the
Ebola epidemic and/or the COVID-19 pandemic. The inclusion criteria for the health facility managers were that they worked in an administrative capacity at
a PHC health facility that;

1. that admitted suspected and subsequently confirmed cases of EVD or suspected cases of COVID-19,
2. was not designated by state authorities as an Ebola or COVID-19 treatment centres, and
3. did not receive specially designed PPE from the government and/or international organizations during the early stages of the epidemic or pandemic.

For the PHS to be included, they had to have participated in special public health services related to the Ebola epidemic and/or COVID-19 pandemic, such as
working with family members and the community to locate and transport suspected cases to health facilities, and supervising the burial procedures for
persons suspected of dying from the disease.
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Participants for IDIs were frontline health workers at PHC health facilities that admitted suspected and subsequently confirmed Ebola cases or suspected
COVID-19 cases. The inclusion criteria were that the participant;

1. must have been directly involved in the care of Ebola patient(s) and/or screening suspected COVID-19 patient(s),
2. the health centre they were stationed at during the Ebola and COVID-19 crises, was not designated by state authorities as Ebola and COVID-19 treatment

centres,
3. the health centre did not receive specially designed Ebola-protective equipment from the government and international organizations and
4. the health centre had no Intensive Care Unit (ICU) facility before and during the Ebola epidemic.

Efforts were made to recruit participants from a wide range of frontline healthcare worker professions including physicians (P), nurses (N), nurse aides (NA),
hygienists (HG), burial team members (BTM), psychosocial workers (PW), and orthopaedic technicians (OT).

Recruitment
Through the support of a local collaborator (JS) in Liberia, contact was established with the head of the Montserrado County Health Directorate, who then
wrote an introductory letter about the project to the managers of nine health facilities located across the Monrovia Metropolitan area. After discussions with
each of the nine approached facility managers, five voluntarily agreed to participate in the study after they met the inclusion criteria for the KIIs. Two of the
managers declined because they were temporarily replacing managers who were on statutory leave. The last two managers were not available during
subsequent visits to their facility to discuss the next stage of the recruitment process. JS also assisted in contacting a public health specialist who was a
member of the national Incident Management System (IMS) for both the Ebola and COVID-19 crises and they agreed to participate in the study. A snowball
sampling method was then applied, where KII participants were invited to suggest others who might be interested and eligible to participate. Through this
step, an additional KII participant was recruited. Thereafter, some staff at the health facilities where the introductory letters were submitted met with the
research team on site for further discussions about possible participation. Following these discussions, 25 participants who fulfilled the inclusion/exclusion
criteria for IDIs agreed to be interviewed. Subsequently, a snowball sampling method was used to recruit 20 additional IDI participants for the study.

Interviews
Two semi-structured qualitative interview guides were initially developed based on the findings from a literature review by the principal investigator (PM)
which explored the subject of health workers and ethical tensions during contagion outbreaks in Low and Middle-Income Countries (LMICs).[65]
Subsequently, the interview guides were updated with suggestions from academic supervisors (AA and MH), pilot tested with two Ghanaian frontline health
workers who provided care to COVID-19 patients in Ghana during the pandemic period and small adjustments were made to enhance clarity and flow. Since
the Ebola epidemic occurred between 2014–2016 and the data collection was undertaken in 2022 in the midst of the COVID pandemic, a Grand Tour
Question, which allows participants to give an elaborate verbal tour of an event they have lived or are familiar with was posed to the participants: “Can you tell
me your entire experience with the Ebola epidemic”.[66, 67, 68, 69] The purpose of the Grand Tour Question was to gain an overview of their experiences and to
minimize recall bias.[68, 69] The interview guides also covered topics such as: the state of the health facilities before the Ebola outbreak and COVID-19
pandemic, emerging risks at the workplace during the epidemic, and how health workers managed those challenges. Other topics included the response of
relevant authorities to issues faced by health workers during the public health emergencies, and the familial and social life of health workers during and in
the aftermath of the epidemic/pandemic.

Before the start of the semi-structured interview, participants were taken through the informed consent process. All participants signed an informed consent
form. PM initiated “warm-up” conversations with each participant to establish rapport before switching to the interview guide. All interviews were conducted
in-person, in English, audio-recorded, and the interviewer (PM) created field notes with non-verbal cues documented during the session. Recruitment was
stopped at the point where further data collection was deemed not to yield new insights pertinent to the topic of interest.

Documentary data
Upon completion of the interviews, collateral documentary materials were collected online. These documents include videos clips and audio file recordings
of national health workers during the Ebola epidemic in West Africa. Three videos were sourced from YouTube and covered stories of health workers in
Liberia during the epidemic, while the audio file is a collection of interviews of frontline nurses from Sierra Leone and Liberia who provided care to Ebola
patients during the crisis.[70, 71, 72, 73] Relevant information from the three videos and the audio recordings of the Liberian nurses were added to the data
set in order to offer additional points of view on the topic.

Data analysis
Framework analysis was employed to analyze the collected data by following the seven-step procedure outlined by Gale et al: transcription, familiarization
with the interview, coding, developing a working analytical framework, applying the analytical framework, charting data into the framework matrix and
interpreting the data.[74] All the interviews were transcribed verbatim by PM. Accuracy of the transcription was verified by reading through the transcript
while listening to the audio and making any necessary corrections.

Subsequently, for familiarization, each transcript was read repeatedly with the accompanying field notes, and then its audio recording was listened to once
again. Initial impressions were noted in reflective memos. A mixed deductive-inductive approach was utilized to code the data. Deductive codes were
developed based on the previous literature review. [65] As the first transcripts were coded, additional inductively derived codes were identified by labelling
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sections of the transcripts that were not covered by deductive codes and by asking the questions “What is going on here? What is this about?” Further
inductive codes were added as the analysis of subsequent transcripts was conducted, while some codes were merged and their meanings refined. Once
coding was complete for all transcripts, the codes were then aggregated into categories based on linkages and patterns based on their similarities. [74]
These categories became the working analytical framework. The collateral documentary materials, especially the audio clips of Liberian interviewees, were
then used to develop a triangulation mechanism whereby documentary data was compared with the analysis of interviews to assess convergence and
divergence amongst sources, with the goal of testing our emerging analysis and identify elements that might have been missed in the development of the
categories. This triangulation process supported the analytic structure while offering further insights about experiences of health workers during epidemics,
and contributing to the rigor and depth of the research.[75] Sections of each transcript were then summarized to condense the data while maintaining the
meanings and original “feel” of participants’ exact words.[74, 76] This information was captured in a spreadsheet that also contained the corresponding
demographic information of the participants.

Finally, interpretive themes and subthemes responding to the study’s research question were developed through a process of reviewing the framework table
and creating analytic memos.[65, 74, 77] The analytic memos were revised multiple times to consolidate the thematic structure and define the parameters of
themes and subthemes so as to address the research question comprehensively.[74, 76] Data display tables were frequently examined to verify that
sufficient data supported the themes and sub-themes and concept mapping and detailed reading of the charted texts supported refinement, merging and
renaming of some themes until a final structure was established.

Results

Demographics of Participants
A total of seven individuals took part in a KII and 45 health workers in an IDI. All participants experienced both the Ebola epidemic and COVID-19 pandemic.
The scope of the interview for one of the KII participants also included questions in the IDI guide as the respondent had experience in both patient care and
health facility management during the Ebola epidemic and COVID-19 pandemic. Approximately 65% of the participants were female with a higher proportion
for both the KIIs and IDIs. Eight different types of healthcare professionals were recruited for the study, with 54% of participants being nurses. Four of the
respondents were EVD survivors and two had tested positive for COVID-19 but were not hospitalized. See Table 1 for more details about the participants.

Table 1
Aggregated demographic characteristics of the health workers interviewed, including their

profession, gender, age range, marital status and religious faith
Profession n EVD Survivor Contracted COVID-19

KII IDI    

Nurse 1 27 1  

Physician 4 6 2 2

Nurse Aide – 4    

Psychosocial Worker – 3    

Ambulance Driver – 2    

Public Health Specialist 2 - -  

Burial Team Member – 1    

Orthopaedic Technician – 1 1  

Hygienist – 1    

Total 7 45 4 2

Age 21–40 41–60 ≥ 61  

  4 47 1  

Gender Female Male    

  34 18    

Marital Status Single Married Other  

  8 43 1  

Religion Christian Muslim Other  

  47 4 1  

Dependents Children Parents Children and Parents  

  9 1 42  

Thematic analysis
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Participants described a range of motivations for providing clinical care amidst the Ebola epidemic and COVID pandemic. They were motivated to provide
care, even amidst very challenging conditions, based on their commitment to come to the aid of their fellow citizens, by drawing inspiration from their
professional oaths, through taking inspiration from specific patient encounters, and based on religious faith (illustrative quotations are presented in Table 2).
In following through on these motivations to care for patients, participants described multiple forms and sources of ethical tensions, notably during the Ebola
epidemic and to a lesser extent during the COVID-19 pandemic. The state of the health system before each outbreak and the impact of the respective
contagion contributed to variation in their effects on the population and health system.[78, 79, 80, 81] Based on the analysis, we developed four themes
related to these tensions: Personal and Family Safety and Wellbeing versus Professional Responsibilities, Stigmatization, Discrimination and Psychological
Trauma versus Professional Responsibilities, Systemic Failures, and Pathways to Resilience: Coping Mechanisms and Recommendations. Relationships
amongst the research question, themes, and subthemes are illustrated in the concept map (Fig. 1), while additional illustrative quotations associated with
these themes also presented in Table 2.
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Table 2
Illustrative quotations related to motivations and ethical tensions

Categories Quotes

Motivation "It is my heart’s desire to not see somebody suffering, you know.…… So, my motivation was I want to get Liberia free so if I
even see my friend, my colleagues are going down I was just like, oh, God, we want for this thing [EVD] to be to, to, to leave
Liberia". (N3: Nurse)

“What really motivated me was seeing health workers who took oath to save life and they were all shying away because
nobody wanted to lose their lives as a result of other colleagues dying, I said we must have health workers who are
supposed to be brave and that is how I came into the field". (N8: Ambulance Team Nurse)

"But I'm not going to tell you I'm sending N27 to America because [the] American doctor and other[s] were taken to the
States from here. No, we have to think about how we will take care of N27, we have to do that. That was the first time I
went home and had to sit down all night reading. Just reading at random on everything on RNA virus, anything that come
to my mind, every disease of the past that had to do with RNA virus [I] just kept reading randomly and just read wide and
everything they use to treat RNA virus in the past, be it Ebola, Dengue fever, everything that I could, I read and then put
down my notes and through that, yeah, I read until late night, late night, early morning of the night and then put down my
notes and devise my own protocol [treatment]". (P5: Physician and Head of Health Facility)

"I remember one time we went to a town called Limamba in Foya, where we had a dead woman, we saw a dead woman, she
was in bed with two of her children, but the younger one was somewhere around one year like that, almost one year, you
know. That child was breastfeeding on his dead, on the dead mother, can you imagine, when you, you and myself know that
Ebola [virus] very survive [infectious] when it comes within the [body] fluids…. So, we managed to take the child and the
other brother that was still alive, but their mother die [was dead] with one of their brothers in the same bed". (HG:
Hygienist)

"As you are asking, I say, I really don't want to take my mind back because just like what was happening and what I thought
in my mind, my own daughter was also diagnosed of Ebola and along with her husband and 14 members of the family.
Nine of them died from Ebola and I have to go in to treat my daughter and it was really terrifying thing for me. It was really
paining me because whenever I go in, she see[s] the name written on my back. That's my mom, you are leaving me here
and you know I'm going to die. You know, I am going to die, so are you going? So, then she will cry and they will have to
hold her. So, they asked me to stay back, but I couldn't just get it, not going in, not because of her, but because of the
commitment I have made to [with] God". (N23: Nurse)

Four Themes  

1. Personal and Family
Safety and Wellbeing versus
Professional Responsibilities

“The risks, risks were like coming in contact with body fluid. Like the first case {Ebola patient] that I attended that I saw with
my eyes, the person was like vomiting and the vomitus was like flashing [splashing] and thing. We never had anything like
you know to protect ourselves, no gloves. Syringes. …… Working among patients and using bare hands not using nose
masks, PPE and just working poorly without preventing [protecting] yourself”. (NA2: Nurse Assistant)

“And because I’m a single, I was a single mother at that time, and I had my two girls and so I felt that they were left
vulnerable too and I asked God that because of my children, He should look down on me and have mercy on me and heal
me”. (N28; Nurse and EVD Survivor)

“Yes, yes. So that’s, that’s, that’s one thing I think I’ve seen and the same thing came recently with the COVID-19 crisis and I
was like, oh, here I am again, putting myself into COVID and the impact it will have on my family, especially when I came
down with COVID and my entire family was now at risk of exposure because I already, I was already down with the disease
and have been in the house for a couple of days before [testing]”. (P6: Physician and Head of Health Facility)

“During the crisis, my mother use to tell me not to take the job, this was because on the street of Monrovia, the Ebola crisis
was like fighting a war. The street was isolated, and there was a Kia truck that use to move around carrying the corpses of
Ebola victims and it was filled. Due to that, my mother will be crying and cautioning me to be careful, and I told her, even I
will not be answering her phone calls”. (N8: Ambulance Team Nurse)

“You had some people whose families were telling them; look if you’re going to that hospital today don’t come home
here. You know, you had people who were basically being kicked out of their homes if they were continuing to work”. (P12:
Physician)

2. Stigmatization,
Discrimination and
Psychological Trauma
versus Professional
Responsibilities

“During the COVID-19, yeah, I was also stigmatized in the sense that people said I work at hospital so I could easily bring it,
you know, to my house, so those people that use to come around you know, like coming into the house, they were not really
coming like before. So, everybody was like staying away because I used to come from the hospital every day. So that’s how
you know, I got stigmatized’. (OT: Orthopaedic Technician and EVD Survivor)

“It affected me because my landlord even asked me out. My landlord asked me out, my neighbours never use to come
around me, never. In fact, we use to eat in a cook shop [eatery] were people use to go and buy food, but because I was
constant[ly] visit[ing] there, they shut the place down, because the woman was no longer making money” (HG: Hygienist).

“My wife, yeah, my wife, my wife was stigmatized, she was, she was somebody who went through discrimination during the
time of Ebola. The well that she used to draw water from, people were not happy of her drawing water, people were afraid
and even they were saying that the house she was living in, the whole house is Ebola’s house. So, she got dry [frail] because
of the tension. She was, she was going through a lot of depression. Yeah, she was depressed. She was not to [by] herself”.
(OT, Orthopaedic Technician and EVD Survivor)

3. Systemic Failures

4. Pathways to Resilience:
Coping Mechanisms and
Recommendations

“Yeah, from the beginning, they, actually everybody got afraid. Actually, everybody risked their lives to go to save their fellow
friends. So, a lot of health workers came down with Ebola because what, mistakenly you treating and got your PPE, if you
didn’t take it off properly, definitely a lot of them die from it too”. (PW1: Psychosocial Worker)

“It affected me greatly, but I did not come out [down] with Ebola, but we had one of our colleagues that came down with
Ebola because one day he attended to patients with bare hands and did not wash hands properly. I do believe because we
were not actually, not doing washing like get to one location, wash your hands, we were like go in, interact with the patient,
face to face, bare hands and go save [retain] the washing glove” (NA2: Nurse Assistant).

“I wasn’t satisfied, but there’s nothing I could do in that period. I couldn’t do anything. Like sometimes you will have glove
you don’t have boots. Maybe you got masks you don’t have goggle. You understand. So, things were not sufficient. You will
have gloves, maybe no gloves it’s finish. So, things were flowing in bit by bit”. (N4: Nurse)
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"We're not really satisfied, especially, PPE was available, it was available. For that [PPEs] it was available, but the main thing
we had problem was money, the money issue because it was a risk and we needed, what we wanted, we did not get what we
wanted, but we still didn’t mind it, we work, we still work”. (N13: Nurse)

"Maybe the only concern we have a little bit of challenging was that the issue of you know pay. The issue of wages that was
a challenge and even up to now we are left with drama. We never received any hazard benefit. Nothing was given to us, yeah,
nothing. So that we, we decide to wave it and say, OK, since we work for our country, whatever we receive that is it". (NA5:
Nurse Aide)

“So now is a issue of security, yeah, health security for themselves [health workers] and also health security for their family.
Nobody wanted to die and leave their family behind. It was, it was a problem. Worst of all and then there was no, nothing like
health insurance for the health workers. So, if you got yourself exposed, you’re taking a risk. No insurance benefit at all, you
would die, and that’s it”. (P6: Physician)

"I always used to, I always before I walk out to go, I will pray and ask God and say God my calling to become a nurse, if even I
am supposed to go to church and my church day fall on a Sunday and the same serving I am going to serve God, I'm going
to serve in taking care of patients, humanitarian so that's the same work, so before I walk out I will say Father in You, I put
my trust who shall I be a afraid of and as I'm going to serve take care of me, be with me, protect me. if I say that prayers,
when I enter, when I enter to dress, there can be no fear". (NA3: Nurse Assistant)

"Well, sometimes you know, you know, we are human, the fear will come in but I was very prayerful. One of the things
believing [is] that I know in all things, God is first. So, what I did here for every time before wearing my, my PPE. I will pray
and then pick up my phone, go in the corner, call my pastor and we pray along then I go back before wearing the PPE. So, I
just had that faith that He took me there for a purpose and the purpose for which He took me there, it should be fulfilled and
I know He has my life and no one else". (N13: Nurse)

"My mother, my mother showed me beyond this world that she loved me and loves me because she stayed there [hospital]
until, she didn't leave, even though I told all of them to go, she didn't". (P7: Physician and EVD Survivor)

"Yeah, that first line response, yes. Yeah, we were satisfied because the, the administration was trying to prevent us from
getting the disease and also preventing those other people, if we are vectors, from them getting the disease. Yeah. So, for
that first line measure, yes, we were satisfied at the time”. (N11: Nurse)

"Yeah, it was a little bit cordial even though you know I personally used to be a little bit isolated. Sometimes they [community
members] use to ask me oh, NA5, but we know that you are health worker, so we can't isolate you. We did it 2014, 2016 and
at the end of the day when our family got infected [with EVD], you were still there for us. You know, we will call you because
you know and that was one of the things that brought us together". (NA5: Nurse Assistant)

“Always have the hospital equipped with working things that we need. Those gears, gloves, those things that we were
working with, things that they know that we use because we all know without protective gear we can’t work. So, before we
even have an epidemic, there should be what, the hospital should be equipped with those things, that’s all”. (N4: Nurse)

“The other thing I would say, besides ensure [ensuring] you have the right clinical setting and diagnostic capacity, is to
ensure that in the midst of pandemic that are deadly, there should be some insurance coverage, insurance policy for health
workers and that will help to motivate them and also even increase their passion to work and then yes, that, that, that's to be.
Then also ensure there is safety for those involved in the, for the families of those that are actively involved in, that are in the
frontline attending to patients [and] who stand the risk of exposing their family to the disease”. (P6: Physician and Head of
Health Facility)

“So, we're just doing the Ebola work and then at the end of Ebola and COVID response, we see a lot of manuscripts and
articles for people who only came and spent maybe two weeks, they went back and they wrote papers but we were here
doing the work, having the experience, having the skills and everything, but then because we come from the culture of no-
research, we did not have a single paper to our names. Not a single paper to our names. So that is something that I think the
government should also try to invest into research and also using evidence for the policy decisions that we make because
most of our policies that we have here are driven by partners, and external partners and donors. So, I think it's about time we
use most of our decisions, our policies that we make based on experiences". (PHS1: Public Health Specialist)

Figure 1: Relationships amongst research question, themes and subthemes of health workers lived experiences during the Ebola epidemic and COVID-19
pandemic

Personal & Family Safety and Wellbeing versus Professional Responsibilities
A recurring concern for participants was their own safety while carrying out their professional duties towards patients. Several participants stated that during
the Ebola epidemic, their main daily life struggle was the fear of exposing themselves to the virus in the line of duty. A participant who was a physician
summed up this reality in the following points:

“So, he was just bleeding from everywhere until he eventually passed away, unfortunately, so that was the very first case and of course, I'll never forget it because
that case, a lot of people were afraid to draw the sample, for instance, and I thought this is like Lassa fever, we've managed Lassa fever cases. So, I just wore a
flimsy gown, two pairs of gloves, a mask and you know, goggles and I went to draw the sample, OK, so, but then later on when I started hearing of what was
happening in Monrovia, truckloads of dead bodies and I'm thinking. OK, I think I was dancing with death, I'll never do that again”. (P8)

These challenges were amplified for participants who reported that it was the first time they were encountering a deadly viral disease for which they had little
or no prior experience or knowledge, while being overwhelmed by conflicting and unfounded information. Participants described how these features fuelled
an atmosphere of misconceptions and made it less clear what the actual risks were in the situation and what actions they should take to protect themselves.

Several respondents also reported that since their clinical duties or field activities placed them at a greater risk of exposure to the Ebola virus, they lived with
the persistent anxiety about potentially infecting family members throughout the epidemic period. A psychosocial worker expressed this concern as follows:

" So sometimes I come home and I'm thinking whether I should go straight in my house or just stay out, you know which one is safe? …….. So, I had a conflict in
myself every time. You know, would I be exposing my family, my wife and my kid if I went in there, or you know, just stay out till tomorrow or something comes".
(PW3)
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Some respondents expressed similar concerns during the COVID-19 pandemic; however, compared to the Ebola era, these concerns were less frequent and
less acute. Respondents also expressed having had worries about the welfare and wellbeing of their family members if the participant was to have become
ill or died to an infection contracted during their work as a health professional.

Stigmatization, Discrimination and Psychological Trauma versus Professional
Responsibilities
Many participants stated that they were viewed by people in their communities as potential vectors of the infectious disease and shunned by them, including
by some people with whom the participants were closely connected. A physician captured these sentiments in this narration:

"Oh, people were always distancing, nobody, of course that was a common occurrence. Nobody wanted to interact with you. People treated you the way they
treated Ebola patients. Health workers were stigmatized, all of that added to the emotional thing, post-traumatic stress, you know, some people got depressed
and so forth". (P5)

According to several participants, these attitudes, including open ridicule and being denied access to public services, were hurtful and caused them to
develop mental health conditions. This dynamic is illustrated by the experience of a physician who was also an Ebola-survivor. They narrated how authorities
at their health facility suggested they take the rest of the year off after they had recovered and were ready to resume duty. The participant was doubtful of the
motivations for this seeming generosity:

"OK, first of all, after I got well, I wanted to start work probably a month away and the hospital told me that I can take the rest of the year off, and I sensed from
what, how they were saying it that they didn't [want to] have any part of it. They thought probably I was going to infect them or something like that and it, it was, it
was the same feeling with the family and the neighbours". (P7)

The participant suspected that this gesture was actually a form of covert stigma by their institution against them as an EVD survivor.

Many respondents also spoke about how their immediate family members were shunned by other relatives and community members. They explained that
this reaction was due to being closely connected to a health worker who provided care for Ebola patients. A physician participant explained this secondary
stigmatization in the following terms:

"They stopped their children from coming to my house. They said their children should not play with my children. Even my in-laws stopped their children from
coming to the house to play with my kids. So, our house was to some extent ostracized”. (P6)

This respondent stated that due to this associative stigma, they experienced lasting strained relationships with some members of their family for many
months during the Ebola crisis. In another instance, a respondent said that their partner left them because of the social ridicule the latter experienced from
community members. Other respondents described that stigmatizing attitudes led to some community members openly expressing disapproval of the family
members of health workers using communal amenities such as a well that was the main source of water for the entire community.

Systemic Failures
Infection control practices and equipment were a major concern for most participants. Several participants stated that before the outbreak of the Ebola
epidemic, IPC practices were not properly established in the Liberian healthcare system, and also not a component of the curriculum for training health
workers. A participant who was a physician described the situation:

“Let me be frank with you, infectious preventive control was not grounded in our health system. OK. When Ebola came, when Ebola came, that's the time we
started hearing about IPC and the WHO instructed us, they told us we should include IPC into the curriculum. So, if you check all our curriculum from the medical
school level, postgraduate, to the nurses, nurse aide, IPC is now integrated inside". (P2)

According to participants, the weak observance and limited knowledge about these essential clinical and public health safety protocols contributed to many
health workers being exposed to the Ebola virus while providing clinical care, with some colleagues dying as a result.

Participants also reported that the government or other relevant authorities did not completely follow through with payment of the pledged hazard pay to
health workers after the initial settlement. Additionally, they did not provide health workers with benefits such as disability insurance for work-related injuries
or death benefit packages for family members in the event of a health worker’s death resulting from an infection contracted during their clinical duties. They
described the lack of these provisions as negatively impacted health workers’ initial willingness to fulfil their professional obligations during the Ebola
epidemic. A nurse participant captured the concerns of health workers as follows:

"I can tell you the truth, that health workers were not satisfied because it was only the materials that were being provided, but motivation, when it came to
finances, they were not motivated at the time. They were not motivated, so a lot of people were complaining, why should I go [to] work, do a risky work where I
would put my life on the line and I will not get anything and things like that. My family will not benefit when anything [something] happens to me". (N1)

The absence of these inducements affected the morale of many health workers, and participants described this situation as threatening the cohesiveness of
the frontline at a time when the healthcare system was reeling under a deadly epidemic.

Pathways to Resilience: Coping Mechanisms and Recommendations
Many respondents said that they observed religious practices, such as frequent prayers and committing themselves to God’s protection before commencing
work to protect them against EVD. A respondent who was a nurse narrated their belief in the following terms:
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"I know that me as a person I cannot protect myself, even the PPE, a lot of people wore PPE and they came down. Washing hands properly, it will help but I know
God first in everything. That's why when I am leaving my house, I pray God, whatever sickness I'm not going with, help [me] not to return back to it, with it home. I
come, I put my trust in God, I know that He is the creator, He will be, He will protect me". (N12)

Other participants expressed that their spiritual practices helped them to overcome their fears and cope with the ethical tensions that they experienced
during the Ebola crisis.

Participants also described their family members as being a key source of strength during and a few months after the Ebola incident, a period they said was
a particularly trying time in their lives as they lived in constant fear of exposing themselves and their loved ones to infection. A psychosocial worker
participant described this relational network like this:

"You know, I had the support of my husband, especially I had the support of my kids and even some of my kids use to go to it, to my office, they will sit with the
[EVD] survivors and all”. (PW2)

Familial bonds enabled health workers to nurture their emotional resilience and continue working in the face of the risks and even being ostracized by some
in society, ironically, for honouring their professional obligations and promoting the greater public good despite risk to their own lives.

An orthopaedic technician participant reported that after they recovered from the EVD and returned home, communal support was extended to them, which
gave them a sense of acceptance by their people.

"So that's how I came home and people happily welcome me. The people from the island they came on the road, the whole road was jampack[ed]. People all
raised their hands and the, the ambulance, including [the] press, they drove me into the church and I got to the church, people all standing around and jubilating".
(OT)

The camaraderie shown by the townsfolk fostered good relationships and solidarity, which was vital for the welfare and wellbeing of the health workers
during and post the health crisis. This posture of goodwill is contrary to the many hostile attitudes that several participants said they experienced at the
hands of their community members.

In this context, many respondents were pleased that authorities at their health centre had provided health workers with psychosocial support services for
their mental wellbeing during the Ebola crisis. A respondent who was a nurse stated:

"Like one good thing they put in place, we had the, the, the psychosocial workers. They will always have meeting with us there, in the morning we come to work,
whether in 5 minutes, they have to talk with us, yes, to take away trauma ". (N15)

This intervention enabled the health workers to cope with the stress, trauma and mental health challenges they experienced during the epidemic.

Many participants said that the government should institutionalize periodic training in epidemic preparedness for all healthcare workers, ensuring that the
entire healthcare workforce is equipped with the necessary skills to handle future outbreaks and their associated consequences. A hygienist stated:

"The first thing I would like for government to do is to come out with more training. …... Once we are trained, you can be brave to do the work. Government should
be ready to train more health workers, almost all of the workers, health workers because you can never tell.” (HG)

In emphasising the importance of training, many respondents cautioned against the ad-hoc approach of providing healthcare workers with such skills while a
public health crisis unfolds.

Several participants also stated that the government and relevant authorities should ensure that the necessary PPEs to safeguard the lives of health workers
are readily available for personnel to access at the onset of a contagion. In addition to advocating for accessibility to protective equipment, participants also
called for improving the diagnostic capabilities of health facilities to facilitate better and timely clinical judgments for the health workers and the healthcare
system.

Respondents suggested that the government should institute awards to recognize and incentivize frontline healthcare workers for their continued
commitment to duty during and after a public health crisis. Among the many suggestions, a physician respondent proposed an antemortem or posthumous
medal decoration for health workers and explained that:

"And health workers, once you recognize the little effort made by them, they kind of appreciate it.… Some form of recognition that OK, this for all health workers
who were actively involved in this pandemic or this, we want to appreciate you, we want to give you a medal for participation in the COVID, in the COVID
pandemic. Just provide, you don't have to give millions but just that medal". (P6)

According to the respondents, such symbolic gestures by the government would be an enduring recognition of the sacrifices made by retired, active, or
deceased healthcare professionals, which would motivate current and future personnel.

Discussion
To our knowledge, this is the first empirical study that explored the ethical tensions experienced by national health workers in Liberia who provided care to
patients at health facilities that were not designated as treatment centres during two of the most important disease outbreaks in the country’s history, the
2014 Ebola epidemic in West Africa and the COVID-19 pandemic.[82, 83, 84] The Ebola epidemic occurred at a time when Liberian health workers were
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confronted with baseline challenges of weak healthcare systems, poor infrastructure, and limited state support.[5, 6, 7, 85, 86, 87] This situation was
worsened by the lack of appropriate PPEs and health workers having to navigate the difficulty of balancing their legal obligations and moral responsibilities
to patients, without resources to assist them in managing these vital issues at a critical period.[12, 85, 86, 87]

In response to the COVID-19 pandemic outbreak, the Liberian government, through its state agencies and with support from donor partners, rolled out a
national pandemic preparedness strategy in January 2020.[88, 89, 90] This proactive approach drew on the lessons from the Ebola epidemic, including basic
handwashing, social distancing, safe burial practices, and in-service training of healthcare workers to equip them with the requisite skills to screen and
manage cases promptly.[85, 86, 87, 88, 89, 90] Our research project developed a protocol to explore the ethical tensions experienced by Liberian health
workers during the 2014 West African Ebola epidemic and took initial steps towards data collection when the WHO declared COVID-19 outbreak a Public
Health Emergency of International Concern (PHEIC).[91, 92] The similarities in the challenges encountered by national health workers during the 2014 Ebola
epidemic and the first and subsequent waves of the COVID-19 pandemic — including high risk of nosocomial infection, severe shortages and irregular
supplies of PPEs, and limited knowledge about the emerging infectious disease — elicited our interest to better understand Liberian health workers
perspectives and experiences of navigating ethical tensions during these two virulent contagions.[93, 94] The decision was premised on the fact that ethical
tensions experienced by frontline health workers during epidemics, especially virulent ones directly affect the health system’s emergency preparedness,
including containment efforts and resilience.[95, 96, 97]

Although concerns about health workers’ personal safety during epidemics were not entirely new within the Liberian healthcare system due to past and
periodic Cholera and Lassa fever outbreaks, the Ebola crisis considerably expanded discussion of these concerns, including issues about health workers’
duty of care to patients versus their own personal and family safety and wellbeing during health emergencies.[12, 98, 99, 100, 101] The topic also extended to
the reactions of family members and the public that health workers encountered while fulfilling their professional responsibilities, as well as issues related to
the psychosocial challenges they faced and the absence of resources to assist them manage these difficulties.[12, 102] These ethical tensions were
heightened by the facts that the West African Ebola epidemic, which the WHO described as an “old disease in a new context”, was completely alien to the
region compared to Central Africa and that health and governance structures across the affected countries lacked the experience to handle the rapid spread
of EVD.[52] The transmission of EVD amongst the three countries in a context of resource limitations and systemic weakness underscores the importance of
global solidarity to strengthen health systems worldwide through actions that build resilient and broad structures, to tackle a range of challenges before,
during and after health emergencies.[103, 104, 105]

The results of our study demonstrate how, when it became evident that Liberia was reeling under a deadly infectious disease, participants’ primary concern
as they provided patient care was for their personal safety and also the safety and wellbeing of their family members. Participants’ apprehensions, which
sometimes conflicted with their intent to care for patients, were heightened because they lacked skills in IPC, their health facilities lacked procedures to
screen and isolate suspected Ebola cases, and these centres were also poorly stocked with even basic PPE. These findings are similar to multiple studies
investigating the perspectives of health workers’ experiences during deadly infectious disease outbreaks in HICs and/or LMICs settings which have reported
that health workers’ biggest challenge was the fear of exposing themselves to the disease in the line of duty. According to this body of knowledge, health
workers’ concerns had a range of origins, including a lack of knowledge about the disease, poor supply or unavailability of appropriate PPEs, and the absence
of incentives like risk allowances and insurance benefits, among others.[44, 65, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116] Our findings, however,
revealed mixed reactions among Liberian health workers regarding the government’s inability to fully honour the promised monthly hazard pay, which was
reduced twice after the originally announced amount, and subsequently changed to a lump sum paid in three instalments during the Ebola crisis.[117, 118]
Some participants expressed disappointment with the government over the non-payment or partial payment of this danger money, while others placed less
emphasis on the proposed compensation; rather, they were concerned that the epidemic would possibly collapse the healthcare system, and potentially
disrupt their livelihoods, although they wished the hazard money were paid fully or partially. Despite the divergent opinions regarding hazard pay, this issue
was not among the key factors that Liberian health workers considered when deciding whether to abandon or continue their professional duties during the
Ebola health crisis.[117, 118]

The historical context of Liberia's civil wars (1989–2003) deserves explicit consideration in interpreting these findings.[1, 2, 3] Health workers who trained in
the immediate post-conflict period inherited a system in which 'systemic failure' was the norm.[119, 120] This may explain participants' relatively muted
criticism of government compared to studies from more stable contexts.[121, 122, 123] Rather than expressing outrage at the absence of PPE or hazard pay,
many participants described these deficiencies as expected, and expressed gratitude for any support received. This finding suggests that historical trauma
and chronic underfunding may normalize conditions that should be understood as ethically unacceptable, with implications for how future preparedness
efforts must actively reset expectations.

Participants in our study experienced acts of stigma as a result of honouring their professional responsibilities to care for patients or undertake public health
duties during the Ebola epidemic. These negative behaviours originated from family members, colleagues, neighbours, the broader society and, in some
instances, even involving the management of health facilities. Many studies that examined the viewpoints of health workers’ experiences during contagion
outbreaks in various settings reported incidents of health workers experiencing ostracization and stigmatization that affected their psychological wellbeing.
[44, 65, 106, 107, 108, 110, 111, 112, 113, 116] These studies identify familial, collegial and communal circles as sources of stigma. Our participants also
described situations where professional colleagues and hospital managers were sources of such discrimination. This prejudicial disposition by managers of
health facilities, which was mainly directed at EVD survivors who were ready to resume their clinical duties, reflected an attitude of noncompliance with the
protocol for reintegrating victims of the disease to the workplace.[124, 125, 126] Such actions may not have occurred at designated ETUs because most of
them operated under joint guidance that involved the government and other entities such as larger corporations, intergovernmental and international
agencies.[39, 121, 122, 123, 124, 125, 126, 127, 128] Since some of these stakeholders were involved in the development of the protocol for reintegrating EVD
survivors into the workplaces and communities, it is possible that the ETUs they jointly supervised were more likely to implement these regulations.[124, 126]
Further studies to explore health workers’ experiences of institutional stigma at designated and non-designated health facilities, and also across similar and
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diverse socioeconomic settings during epidemics, could help to inform existing and future policies on how to support health workers and better address the
systemic problem of ostracism and stigmatization during public health emergencies.

Our study offers insights into the coping mechanisms that participants employed to navigate the ethical tensions they encountered during the Ebola
epidemic. Religious practices and faith, as well as familial and institutional support, helped health workers as they encountered fear, loneliness, and
psychological challenges arising from their work. In particular, several participants attributed their not contracting Ebola to their religious beliefs and fate,
despite working in conditions that dangerously exposed them to the virus, especially during the early stages of the epidemic. A sense of divine providence
became a source of refuge and motivation for these health workers to overcome their grief and continue working after witnessing some of their colleagues,
including close friends, succumb to the disease in the line of duty. Various studies have highlighted how religion, social support, and institutional
interventions function as coping measures that motivated health workers to continue their roles providing care for patients or undertaking public health
duties.[54, 129, 130, 131, 132, 133] Our findings further reveal how Liberian health workers sought solace and a source of resilience in religion when
experiencing distressful or sorrowful events like the death of a colleague or the death of a large number of patients within a short period of time. More
research on the role of religion and social networks as health workers navigate ethical challenges, including moments of anguish during public health crises,
will support further understanding of coping mechanisms in times of health emergencies.

This study had limitations as data collection took place six years after Liberia was declared Ebola-free and two years after the first case of COVID-19
pandemic was confirmed in the country.[10, 60] These intervals could be a factor for recall bias among participants, especially their experiences during the
Ebola epidemic. Since PM’s understanding of the Liberian healthcare system, cultural dimensions and access to health facilities across Monrovia were
limited, assistance was sought from JS in identifying health centres that met the inclusion criteria for participant recruitment. JS provided the names of nine
health centres out of the over 20 facilities in Monrovia. [134] This guidance was important because it enabled the research project to recruit participants
based on the specified sampling method. However, it may have introduced selection bias into the sample, as the names JS provided were based on their
experience. To mitigate this concern, PM independently confirmed with the head of the Montserrado County Health Directorate that the selected facilities
met the inclusion criteria. The research team had sought to access additional collateral documentary materials from the Liberian Ministry of Health library
but was not able to due to administrative procedures. Inclusion of these materials would have provided further perspectives on Liberian health workers
experiences during the two contagions. Nonetheless, the research team accessed online video and audio materials that covered the experiences of Liberian
health workers during the Ebola epidemic. These online documentary materials corroborated many of the responses from participants, allowing for the
triangulation of data from different sources.[75]

Conclusion
This study chronicles the ethical tensions experienced by Liberian frontline health workers working in PHC. These individuals navigated risks for their health
and the wellbeing of their families in contexts of limited resources, gaps in state support and social stigma, yet continued to provide care to many very sick
patients. Their commitment to professional duty, which contributed to the resilience of the healthcare system, helped mitigate the two health crises. Health
workers are at the core of the healthcare system and play a critical role during health emergencies. Incorporating lessons from their lived experiences during
past epidemics or pandemics, and their suggestions on measures that will assist them to better navigate potential challenges arising from a health crisis, is
crucial for enhancing preparedness and reinforcing the resilience of healthcare systems.
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Figure 1

Relationships amongst research question, themes and subthemes of health workers lived experiences during the Ebola epidemic and COVID-19 pandemic
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