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Abstract

After a decade of civil war and the 2014–2016 West African Ebola outbreak, Sierra Leone

now faces the COVID-19 pandemic with a fragile health system. As was demonstrated dur-

ing Ebola, preparedness is key to limiting a health crisis’ spread and impact on health sys-

tems and ensuring continued care for vulnerable populations including people living with

HIV (PLHIV). To assess COVID-19 preparedness and inform interventions to ensure conti-

nuity of HIV services at health facilities (HFs) and community service points (CSPs), we con-

ducted site readiness assessments in Freetown, the epicenter of COVID-19 in Sierra

Leone. Data were collected at nine high-volume HIV HFs and seven CSPs in April 2020, a

month after COVID-19 was declared a pandemic. CSPs comprised three community drop-

in centers providing HIV counseling and testing services as well as HIV prevention services

(e.g., condoms and lubricants) for key and priority populations and four community-based

support groups serving PLHIV. At the time of assessment, CSPs did not provide antiretrovi-

ral therapy (ART) but were considered potential sites for expansion of differentiated service

delivery (DSD)—a client-centered approach to HIV care—in the context of COVID-19. Over-

all, 5/9 HFs had trained staff on use of personal protective equipment (PPE) and prevention

of COVID-19 transmission. Most had access to masks (5/9) and gloves (7/9) for manage-

ment of suspected/confirmed COVID-19 cases, and 4/9 HFs had triage procedures for isola-

tion of suspected cases. Conversely, few CSPs had access to masks (2/7) or gloves (2/7)

and no staff were trained on PPE use or COVID-19 transmission. 7/9 HFs had adequate

ART stock for multi-month dispensing though few had procedures for (3/9) or had trained

staff in providing DSD (2/9). Among CSPs where measures were applicable, 2/4 had proce-

dures for DSD, 1/3 had staff trained on DSD and none had adequate ART stock. Identifica-

tion of gaps in COVID-19 preparedness is a critical step in providing support for infection

control and modified service delivery. Findings from this assessment highlight gaps in

COVID-19 preparedness measures at sites supporting PLHIV in Sierra Leone and indicate

CSPs may require intensive supervision and training to ensure HIV services are uninter-

rupted while minimizing COVID-19 risk, especially if used as sites to scale up DSD.
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Introduction

Five years on from the 2014–2016 West African Ebola outbreak which resulted in nearly 4,000

deaths in Sierra Leone [1], including 7% of deaths among the total health work force, the coun-

try now faces the COVID-19 pandemic [2, 3]. Ebola weakened an already fragile health system

devastated by a decade of civil war, and contributed to Sierra Leone having one of the world’s

most severe healthcare worker (HCW) shortages with most recent estimates of just.024 physi-

cians and.319 nursing and midwifery personnel per 1000 population [4]. A key marker of a

country’s health system, Sierra Leone has one of the highest maternal mortality ratios globally

[5].

As was demonstrated during Ebola, preparedness is key to limiting a health crisis’ impact

on health systems and ensuring continued care for vulnerable populations including people

living with HIV (PLHIV) [6]. Disruptions in the provision of routine healthcare services,

including those related to HIV can lead to adverse health outcomes, and, in the case of HIV,

threaten to reduce progress achieved in the global HIV response. As Ebola overwhelmed

health systems in West Africa, health facilities (HFs) in all affected countries interrupted or

reduced HIV services including HIV testing and treatment [7, 8]. In Sierra Leone, the number

of PLHIV on antiretroviral therapy (ART) declined during the peak of the Ebola outbreak, and

correlations were found between districts most affected by Ebola and longer periods of decline

in ART patients [9]. Among military personnel, a priority population in Sierra Leone, there

was higher risk of interruption in continuity of treatment during the outbreak compared to

pre-Ebola, and the largest increase in risk occurred during Ebola’s peak [10]. This evidence

indicates geographic areas most affected by an epidemic may experience more severe HIV ser-

vice disruption and continuity of HIV care may be hardest to ensure during the height of a

health crisis.

COVID-19, the most recent global health threat, has upended healthcare systems in the

world’s most resource-rich countries [11, 12], and the impact is anticipated to be more severe

and lasting in low-resource countries, such as Sierra Leone [13]. Recent modeling of potential

effects caused by COVID-19 suggests a six-month disruption of supply in ART for 50% of

PLHIV would increase HIV-related deaths and mother-to-child transmission nearly two-fold

in just one year in sub-Saharan Africa [14, 15]. Limited resources and institutional vulnerabili-

ties have already contributed to substantial gaps in health metrics for HIV in Sierra Leone;

only 49% of adults aged 15–49 years living with HIV in Sierra Leone are aware of their status,

less than half of PLHIV are on ART, and a quarter are virally suppressed [16, 17]. These out-

comes are far below the global UNAIDS Fast-Track targets to end the AIDS epidemic by 2030

[18] and may be worsened by COVID-19-related disruptions.

COVID-19 in Africa and Sierra Leone

Beyond concerns of HIV-related mortality and new infections, many African countries are ill

prepared to manage and respond to the COVID-19 pandemic. In Africa, where almost 20% of

the world’s population resides (approximately 1.2 billion people), estimates indicate there are

fewer than 5,000 intensive care beds across 43 countries and less than 2,000 ventilators across

41 countries [19, 20]. Centralized COVID-19 testing, stockouts and unavailability of routine

infection prevention and control (IPC) supplies such as masks, gloves, and soap, and access to

basic water, sanitation, and hygiene infrastructure further constrain African countries, includ-

ing Sierra Leone, to effectively detect and respond to this public health threat [21–23].

Sierra Leone documented its first case of COVID-19 in late March 2020 and subsequently

implemented several government-led containment measures including a temporary interdis-

trict lockdown, mandatory 14-day quarantine for international travelers, and isolation and
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daily monitoring of confirmed COVID-19 cases at established treatment centers. During the

2014–2016 West African Ebola outbreak, the establishment and conduct of daily briefings car-

ried out at Sierra Leone’s national emergency operations center (EOC) were critical to the

coordination of the country’s Ebola response [24, 25]. The EOC was the hub for data gather-

ing, priority setting, and iterative response planning [24]. The government of Sierra Leone has

built on lessons learned through Ebola and, after declaring COVID-19 a national public health

emergency, rapidly formed the national COVID-19 EOC, a taskforce to coordinate the

COVID-19 response across government ministries and non-governmental organizations [26].

Expansion of COVID-19 testing and enhanced community surveillance of suspected and con-

firmed cases have further strengthened the country’s emergency response. Despite contain-

ment efforts, COVID-19 cases have steadily increased and there is suspected ongoing

community transmission. As of August 3, 2020, Sierra Leone had reported 1,843 COVID-19

cases and 67 deaths [27].

Assessment objectives

To assess COVID-19 preparedness and inform site interventions to ensure continuity of HIV

services, ICAP at Columbia University, in collaboration with the Sierra Leone Ministry of

Health and Sanitation (MoHS), conducted rapid site readiness assessments at HFs and com-

munity service points (CSPs) providing HIV services in Freetown, Sierra Leone, the epicenter

of COVID-19 in the country [28]. In this manuscript, we present findings from this assess-

ment, one of the first HF-level COVID-19 preparedness assessments in West Africa. Although

these assessments were driven by the goal of maintaining HIV services during the COVID-19

pandemic, findings may inform maintenance of all essential healthcare services.

Materials and methods

Assessments were conducted as part of routine service delivery under ICAP’s Resilient and

Responsive Health Systems (RRHS) initiative, a technical assistance project aimed to improve

HIV service provision and health outcomes at high-volume HIV sites. Data were collected at

nine public HFs (five hospitals and four community health centers) and seven CSPs in April

2020, a month after COVID-19 was declared a pandemic. All sites included in the assessment

were supported under the RRHS initiative. Among sites, four were in Western Area Rural (2/9

HFs; 2/7 CSPs), and all others were in Western Area Urban. HFs served a mean catchment

area of 29,962 people (range: 6,960–52,800) [29]. While the sample represents a convenience

sample, these sites have large catchment areas and serve the majority of PLHIV residing in

Western Area Urban and Western Area Rural. CSPs comprised three community drop-in cen-

ters providing HIV counseling and testing services as well as HIV prevention services (e.g.,

condoms and lubricants) for key and priority populations, including men who have sex with

men, female sex workers, and people who inject drugs, and four community-based support

groups serving PLHIV. At the time of the assessment, CSPs did not provide clinical care or

ART services but had established mechanisms for linkage to ART with assessed HFs. CSPs

were considered potential sites for expansion of differentiated HIV service delivery (DSD)

including consideration of using CSPs as ART distribution sites if the healthcare system were

overwhelmed in the context of COVID-19. DSD—strategies to improve patient-centered care

—aims to minimize challenges in adherence and retention in care through measures such as

multi-month dispensing (MMD) and community ART distribution.

The assessment tool was adapted from the Pan American Health Organization Hospital

Readiness Checklist for COVID-19 [30], one of the only published COVID-19 preparedness

tools at the time of the assessment, to the Sierra Leonean context in collaboration with MoHS.
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The tool included measures under eight pandemic response function domains: leadership,

coordination, health information, rapid identification, diagnosis, isolation, case management

(clinical protocols), and IPC. An additional domain related to HIV service delivery in a public

health emergency was added and included measures assessing DSD, including MMD and

ART stock supply. As CSPs included some sites in nascent stages of healthcare service delivery,

CSP-specific data were only collected for applicable measures. Some measures were not col-

lected for one HF as that HF was not designated to support COVID-19 diagnosis in Sierra

Leone.

During single site visits, paper-based tools were completed by ICAP and MoHS staff, in

consultation with site supervisory staff. Assessments were conducted in English and data were

subsequently entered into an Excel database. Descriptive statistics were generated for COVID-

19 response function measures by site type. Sites that “met” a response readiness activity were

classified as having established a response measure. Sites that “did not meet” or were “in pro-

cess” of meeting a response readiness activity were classified as not having a measure in place.

The Sierra Leone Ethics and Scientific Review Committee deemed all data collected through

HF and CSP assessments to be non-human subjects’ research and granted ICAP and MoHS a

waiver of ethical review.

Results

Under the leadership domain, most HFs had staff assigned for IPC (8/9), but lacked staff

assigned for COVID-19 screening and triaging (4/9), clinical protocols (3/9), and laboratory

activities including sample collection and transfer (2/9) (Table 1). Only 4/9 HFs had a

COVID-19 preparedness plan in place. Across CSPs, preparedness was low with just 1/4 CSPs

with staff assigned for IPC and none with staff assigned for COVID-19 screening and triaging

(0/4), clinical protocols (0/3), and laboratory activities including sample collection and transfer

(0/4). Just 4/9 of HFs and 1/4 of CSPs had an established mechanism for the wellbeing and

safety of staff during the COVID-19 response.

While most HFs had a designated person to liaise with the national EOC (7/9) and manage

stock including personal protective equipment (PPE) (8/9), coordination with treatment

centers (2/9) and for COVID-19 patient care and transfer (3/9) was limited among HFs and

nonexistent for CSPs (0/5). Only one CSP had a designated person responsible for stock man-

agement including PPE (1/5).

Health information measures were also low. HFs lacked standardized forms for reporting

on COVID-19 screening and triage (2/9), COVID-19 case-based reporting (1/9), and COVID-

19 hospitalization and monitoring (2/9). Few HFs had HCWs available to collect and validate

COVID-19-related data (4/9) and SOPs on COVID-19 data collection (2/9). No CSPs had any

measure under the health information domain in place (0/4).

Few sites had a triage procedure at the site entrance focused on screening clients for

COVID-19 (2/9 HFs; 0/4 CSPs) and had trained HCWs for accurate screening, triaging, and

reporting of suspected cases (4/9 HFs; 0/4 CSPs). While HFs had a communications and moni-

toring system for timely alerts and reporting of suspected cases (8/9), most CSPs did not (1/4).

Diagnosis measures were also low. HFs lacked protocols (2/8) and staff for collecting and

transporting samples (1/8), adequate kits to collect and package samples (0/8), and adequate

PPE for handling samples and waste disposal (2/9).

Moreover, few HFs had isolation units for suspected or confirmed cases (3/9), particularly

isolation units equipped for medical care (1/9). Hand hygiene stations available in PPE don-

ning and doffing areas (3/9) and job aid availability in these areas were limited among HFs (2/

9). Among CSPs, 2/7 had an isolation unit though none had equipment for medical care (0/4)
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Table 1. COVID-19 preparedness measures by domain and site type.

Domain� Measure� HF CSP

n = 9 n = 7

Leadership Committee for COVID-19 emergency response 4/9 2/6

Designated person responsible for coordinating COVID-19 response activities 5/9 3/6

COVID-19 preparedness plan in place 4/9 3/6

Established space (well-equipped) for holding COVID-19 emergency response meetings 5/9 3/6

Staff assigned for COVID-19 screening and triaging 4/9 0/4

Staff assigned for IPC 8/9 1/4

Staff assigned for COVID-19 case management/clinical protocols 3/9 0/3

Assigned roles and responsibilities for laboratory (sample collection and transfer) activities 2/9 0/4

Established mechanisms for well-being and safety of personnel during the COVID-19 response, including monitoring

of exposed personnel

4/9 1/4

Mechanism to distribute information on COVID-19 to all staff 7/9 3/5

Coordination Designated person to liaise with the Emergency Operations Center 7/9 2/6

Designated person to liaise with treatment centers 2/9 0/5

Designated person responsible for stock management including medication, PPE, and supplies 8/9 1/5

Designated person responsible for COVID-19 patient care and transfer 3/9 0/5

Health information SOPs to collect and validate data and information related to COVID-19 2/9 0/4

HCWs available to collect, validate data, and information related to COVID-19 4/9 0/4

Standardized forms for reporting on COVID-19 hospitalizations (including critical care), incidence of suspected and

confirmed cases, clinical situation, and deaths

3/9 0/4

Standardized forms for reporting on COVID-19 screening and triage 2/9 0/4

Standardized forms for reporting on COVID 19 case-based reporting 1/9 0/4

Standardized forms for reporting on COVID-19 hospitalization and monitoring 2/9 0/4

Rapid identification Triage procedure at site entrance, focusing on screening of clients for COVID-19 2/9 0/4

Trained HCWs for accurate screening, triaging, and reporting of suspected cases 4/9 0/4

Communications and monitoring system in place for timely alerts and reporting of suspected cases in any area of the

site

8/9 1/4

Diagnosis Established procedures for collecting, handling, and transporting samples to testing centers, following biosafety

measures

2/8 0/3

Trained staff for collecting, handling, and transporting samples to testing centers 1/8 0/3

Adequate kits in the facility laboratory to collect and package COVID-19 samples 0/8 0/3

Adequate PPE in laboratory for the handling of samples and disposal of biological waste 2/9 0/3

Isolation unit Isolation unit for suspected and confirmed cases 3/9 2/7

Isolation unit equipped+ for medical care of suspected and confirmed COVID-19 cases 1/9 0/4

Isolation unit equipped with beds for suspected and confirmed COVID-19 cases 3/9 0/4

Procedures (review, update, and test) for transferring COVID-19 patients to treatment centers 2/9 0/4

Donning and doffing posters (or job aids) available in PPE areas 2/9 0/5

Hand hygiene stations available in PPE donning and doffing areas 3/9 1/5

Case management/clinical care Protocol for management of suspected or confirmed COVID-19 cases 1/9 0/3

Medical equipment (e.g., oxygen concentrator or ventilator) for initial medical care of suspected/confirmed COVID-

19 cases with severe respiratory symptoms in isolation units

1/9 0/3

Treatment packages per national protocol for suspected or confirmed COVID-19 cases 0/8 0/3

HCWs trained in the initial management of suspected or confirmed COVID-19 cases 2/9 0/3

HCWs trained in the continuous management of suspected or confirmed COVID-19 cases 2/9 0/3

(Continued)
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or beds (0/4). Hand hygiene stations were also unavailable in PPE donning and doffing areas

among most CSPs (1/5).

Few HFs had a protocol for initial or ongoing management of suspected or confirmed

COVID-19 cases (1/9), medical equipment (e.g., oxygen concentrator or ventilator) (1/9), or

HCWs trained in initial management (2/9) or ongoing management of suspected or confirmed

COVID-19 cases (2/9). Of the three CSPs providing HIV prevention and counseling and test-

ing services, none had measures under this domain in place.

Under the IPC domain, more than half of HFs had trained HCWs on the use of PPE and

precautions to prevent COVID-19 transmission (5/9) though fewer had trained HCWs on safe

management and disposal of COVID-19 contained materials (3/9). HCWs at most HFs had

access to surgical masks (5/9) and gloves (7/9) to manage suspected/confirmed COVID-19

cases and 7/9 had infrastructure for proper hand hygiene. Conversely, few CSPs had access to

Table 1. (Continued)

Domain� Measure� HF CSP

n = 9 n = 7

Infection prevention and control Plan in place for protecting patients, healthcare personnel, and visitors from COVID-19 5/9 2/4

Triage procedures in place for isolation of suspected COVID-19 cases 4/9 1/5

Design, patient flow and triage system complying with national infection control guidelines 5/9 0/4

Observe spatial separation of at least 1.5–2 meters between all patients 8/9 5/6

Waiting area which is well ventilated (i.e. windows kept open, especially in waiting rooms and in-patient settings) 9/9 6/6

Has IPC checklist 6/9 0/6

Has an IPC focal person 9/9 1/6

Procedures (updated and tested) for receiving and transferring COVID-19 patients to treatment centers 5/9 0/5

HCWs have access to surgical masks for management of suspected/confirmed COVID-19 cases 5/9 2/7

HCWs have access to face shields for management of suspected/confirmed COVID-19 cases 4/9 0/7

HCWs have access to gloves for management of suspected/confirmed COVID-19 cases 7/9 2/7

HCWs have access to gowns/aprons for management of suspected/confirmed COVID-19 cases 4/9 0/7

HCWs trained in the use of PPE and on additional precautions for specific COVID-19 transmission mechanisms

(droplets, contact, aerosols, and fomites)

5/9 0/6

Protocols or procedures available for cleaning clinical areas, including training in the use of decontamination

materials

5/9 0/6

Protocols for disinfection and sterilization of biomedical equipment and material devices 7/9 1/4

Area for disinfection and sterilization of biomedical equipment and material devices 9/9 2/5

Protocol and a marked route for management and final disposal of infectious biological waste, including sharps 8/9 1/6

Infrastructure and procedures for proper hand hygiene, including handwashing, continuous training, and supplies 7/9 4/6

Guidelines for handling of bodies of those deceased from COVID-19 2/9 0/3

Routine cleaning of clinical ward outside the patient’s room 8/9 2/5

HCWs trained on safety management and disposal of COVID-19 contaminated materials 3/9 0/3

HIV services in public health

emergencies

SOPs or guidelines for providing DSD during public health emergencies 3/9 2/4

HCWs trained in SOPs or guidelines for providing DSD during public health emergencies 2/9 1/3

Standard tools for documenting DSD during public health emergencies 3/8 1/3

HCWs trained on tools for documenting DSD during public health emergencies 3/9 0/3

Adequate ARVs in stock for MMD for all PLHIVs 7/9 0/3

Acronyms: ARVs: antiretrovirals, DSD: differentiated HIV service delivery, HCWs: healthcare workers, IPC: infection prevention and control, PLHIV: people living

with HIV, PPE: personal protective equipment, SOPs: standard operating procedures.

+Equipped with oxygen concentrator, thermometer, blood pressure monitor, and pulse oximeter.

�Domains and measures structured according to an adapted version of the Pan American Health Organization Hospital Readiness Checklist for COVID-19.

https://doi.org/10.1371/journal.pone.0250236.t001
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surgical masks (2/7), gloves (2/7), or gowns/aprons (0/7) for management of suspected/con-

firmed COVID-19 cases, and no HCWs had been trained in the use of PPE and precautions to

prevent COVID-19 transmission (0/6). While waiting areas were well ventilated across sites

(9/9 HFs; 6/6 CSPs), fewer HFs (5/9) and CSPs (0/4) had a site design and patient flow that

complied with national IPC guidelines. Only 4/9 HFs and 1/5 CSPs had a triage procedure for

isolation of suspected COVID-19 cases. Appropriate protocols for cleaning clinical areas were

limited (5/9 HFs; 0/6 CSPs).

When assessing HFs’ ability to provide HIV services in a public health emergency, 7/9 had

adequate stock of antiretrovirals (ARVs) for MMD though few had procedures for providing

DSD (3/9) and had trained HCWs on providing DSD (2/9). Among CSPs, 2/4 had procedures

for providing DSD, 1/3 had HCWs trained on procedures and none had adequate stock of

ARVs (0/3).

Discussion

Taken together, these findings highlight gaps across COVID-19 preparedness domains at

high-volume HIV sites serving PLHIV in Sierra Leone one month after COVID-19 was

declared a pandemic. Substantial gaps in COVID-19 leadership, coordination, health informa-

tion, rapid identification, diagnosis, isolation, clinical procedures, and COVID-specific IPC

measures were documented, despite significant investments in global health security measures

in Sierra Leone during and after the Ebola outbreak, including expansion of infectious disease

surveillance, investments in public health infrastructure and supplies, and IPC training at vari-

ous levels of the health system.

While findings highlight universal gaps across site types, given distinct needs between site

types, in these high-volume HIV sites, CSPs may require more intensive supportive supervi-

sion and training to ensure HIV services are uninterrupted while minimizing COVID-19 risk,

especially if used as sites to scale up DSD. Acute differences by site type, particularly in IPC,

may be a result of interventions aimed at HFs during the Ebola outbreak. Most staff at assessed

HFs received training in IPC during the Ebola outbreak. HFs had some IPC measures in place

in response to Ebola, including an IPC focal person and infrastructure to support IPC (spatial

separation of patients, well ventilated waiting areas, handwashing stations and supplies, and

areas for disinfection of equipment). In contrast, CSPs lacked most IPC measures.

Identification of gaps in preparedness is a critical first step in providing needed training

and support for COVID-19 preparedness. Using results from this assessment, ICAP, in collab-

oration with MoHS, developed site-specific supportive supervision and training plans to

ensure HIV services continue while minimizing COVID-19 risk. COVID-19 support included

the establishment of triage centers to screen patients for COVID-19 symptoms, HCW training

in COVID-19-specific IPC measures, guidelines, reporting, and protocols, provision of IPC

supplies, and site-specific support to ensure domain response function measures are in place.

To decongest HFs and reduce potential exposure to COVID-19 for patients and HCWs,

MoHS with ICAP support, accelerated implementation of MMD for all PLHIV starting in May

2020 and minimized the need for face-to-face care by pivoting to a model based on routine

telephone contact with PLHIV [31, 32]. Sierra Leone has shown that amidst a public health cri-

sis, innovations to advance HIV service delivery, such as DSD and telemedicine can be expe-

dited. Gaps in preparedness under the HIV service delivery domain informed site-specific

interventions, including HCW training and mentoring, supportive supervision in DSD guide-

lines, and use of DSD tools as well as distribution of DSD-specific SOPs and tools. For CSPs,

the assessment provided needed information on preparedness domains requiring immediate

focus if DSD scale up were to include CSP provision of MMD refills and patient management.
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Sierra Leone continues to face a massive HCW shortage. COVID-19 infection among

HCWs, as well as HCW strikes threaten Sierra Leone’s already fragile health system. As was

done during the Ebola outbreak [33], HCWs in Sierra Leone and elsewhere in Africa have sus-

pended care for patients at some HFs over unpaid hazard or bonus payments and insufficient

supply of PPE [33–35] as occupational risks of COVID-19 infection includes lack of or

improper use of PPE and sub-optimal adherence to IPC measures [36]. HCW strikes, infection

and mortality, coupled with psychosocial hazards such as witnessing higher suffering and mor-

tality, longer or irregular hours, and higher workload, paints an eerily familiar picture to expe-

riences during Ebola [37]. Since losing 7% of the health workforce due to death during Ebola

[2, 3], Sierra Leone has attempted to rebuild and strengthen the health workforce. While esti-

mates may be higher due to underreporting and gaps in COVID-19 testing, approximately 172

HCWs have been reported as infected with COVID-19 in Sierra Leone since the outbreak (9%

of total cases) [38], presenting risks of further deterioration to the health workforce.

This assessment has limitations, including that many measures were not applicable for the

CSPs because the original tool was developed for HFs. Applicability of measures was deter-

mined by ICAP or MoHS staff collecting data, in collaboration with the site. As data were

urgently needed to inform site support during a public health emergency, the tool was not

piloted in Sierra Leone prior to use. This assessment did not include a domain on psychosocial

preparedness; given higher suffering and mortality and potential occupational risk of COVID-

19 infection for HCWs, as was documented during Ebola [39, 40], future preparedness assess-

ments should include measures to assess this domain. As sites included in the assessment rep-

resent a convenience sample of selected high-volume HIV sites, these findings may not be

generalizable to other care sites. Despite these limitations, this rapid assessment provided

important information on needed COVID-19 and HIV training and support at sites serving a

large PLHIV population in Sierra Leone, which allowed MoHS and ICAP to quickly address

gaps in preparedness across COVID-19 response function domains.

Conclusions

Findings from this assessment highlighted gaps across COVID-19 preparedness domains at

sites serving PLHIV in Freetown, Sierra Leone, the epicenter of the COVID-19 epidemic in

the country. Identification of gaps in COVID-19 preparedness is a critical step in providing

needed support for infection control and modified service delivery. In these high-volume HIV

sites, CSPs may require more intensive supervision and training than HF to ensure HIV ser-

vices are uninterrupted, especially if used as sites to scale up DSD.

Acknowledgments

We thank the HF and CSP staff who participated in these assessments as well as Chika

Okongwu, Fanta Tonkara, Matthew Conteh, Henry Sandy, Will Muniru, Alrine Cole, Agnes

Freeman, and Daphne Sesay for their support with data collection. We are grateful to the

MoHS, specifically Mariama Murray, Alren Vandy, and Mariama Marco Conteh, for their

support and involvement.

Author Contributions

Conceptualization: Lauren E. Parmley, Kieran Hartsough, Oliver Eleeza, Akopon Bertin,

Bockarie Sesay, Amon Njenga, Mame Toure, Ginika Egesimba, Haja Bah, Alex Bayoh,

Abdulraheem Yakubu.

PLOS ONE COVID-19 preparedness at health facilities and community service points serving people living with HIV

PLOS ONE | https://doi.org/10.1371/journal.pone.0250236 April 15, 2021 8 / 10

https://doi.org/10.1371/journal.pone.0250236


Data curation: Oliver Eleeza, Akopon Bertin, Bockarie Sesay, Amon Njenga, Ginika Ege-

simba, Haja Bah, Alex Bayoh, Abdulraheem Yakubu.

Formal analysis: Lauren E. Parmley, Oliver Eleeza.

Funding acquisition: Mame Toure, Susan Michaels-Strasser.

Investigation: Lauren E. Parmley, Oliver Eleeza, Ellen A. B. Morrison, Susan Michaels-

Strasser.

Methodology: Lauren E. Parmley, Kieran Hartsough, Oliver Eleeza, Ginika Egesimba, Ellen A.

B. Morrison, Susan Michaels-Strasser.

Project administration: Mame Toure.

Supervision: Mame Toure.

Writing – original draft: Lauren E. Parmley.

Writing – review & editing: Lauren E. Parmley, Kieran Hartsough, Ellen A. B. Morrison,

Susan Michaels-Strasser.

References
1. WHO. Ebola Situation Report—30 December 2015. 2015.

2. Evans DK, Goldstein M, Popova A. Health-care worker mortality and the legacy of the Ebola epidemic.

Lancet Glob Health. 2015; 3(8):e439–e40. https://doi.org/10.1016/S2214-109X(15)00065-0 PMID:

26163833

3. WHO. Health worker Ebola infections in Guinea, Liberia and Sierra Leone: A Preliminary Report. 2015.

4. WHO. Key Country Indicators: Sierra Leone 2016 [https://apps.who.int/gho/data/node.cco.ki-SLE.

5. Maternal mortality: Levels and trends 2000 to 2017. World Health Organization 2019.

6. De Cock KM, El-Sadr WM. A tale of two viruses: HIV, Ebola and health systems. AIDS. 2015; 29

(9):989–91. https://doi.org/10.1097/QAD.0000000000000726 PMID: 26125135

7. Leuenberger D, Hebelamou J, Strahm S, De Rekeneire N, Balestre E, Wandeler G, et al. Impact of the

Ebola epidemic on general and HIV care in Macenta, Forest Guinea, 2014. AIDS. 2015; 29(14):1883–7.

https://doi.org/10.1097/QAD.0000000000000784 PMID: 26372393

8. Tattevin P, Baysah MK, Raguin G, Toomey J, Chapplain JM, Taylor ME, et al. Retention in care for HIV-

infected patients in the eye of the Ebola storm: lessons from Monrovia, Liberia. AIDS. 2015; 29(6):N1–

2. https://doi.org/10.1097/QAD.0000000000000614 PMID: 25849843

9. Jacques N, Katumba K, Kamara V, Kamara W, Bangura L, Kamara V, et al., editors. Access to HIV

Care in Health Districts Affected by Ebola Epidemic in Sierra Leone. Conference on Retroviruses and

Opportunistic Infections; 2016.

10. Nagel E, Blackowicz MJ, Sahr F, Jarrett OD. Impact of the Ebola epidemic on clinical outcomes of HIV-

infected soldiers and their dependents in Sierra Leone. Int J STD AIDS. 2019; 30(2):106–12. https://doi.

org/10.1177/0956462418797843 PMID: 30231831

11. Bressan S, Buonsenso D, Farrugia R, Parri N, Oostenbrink R, Titomanlio L, et al. Preparedness and

response to Pediatric CoVID-19 in European Emergency Departments: a survey of the REPEM and

PERUKI networks. Ann Emerg Med. 2020. https://doi.org/10.1016/j.annemergmed.2020.05.018 PMID:

32419713

12. COVID-19 significantly impacts health services for noncommunicable diseases [press release].

Geneva, Switzerland: WHO2020.

13. El-Sadr WM, Justman J. Africa in the Path of Covid-19. N Engl J Med. 2020; 383(3):e11. https://doi.org/

10.1056/NEJMp2008193 PMID: 32302075

14. Jewell B, Mudimu E, Stover J, ten Brink D, Phillips A, Smith J, et al. Potential effects of disruption to HIV

programmes in sub-Saharan Africa caused by COVID-19: results from multiple mathematical models.

figshare Preprint. 2020.

15. Hogan AB, Jewell BL, Sherrard-Smith E, Vesga JF, Watson OJ, Whittaker C, et al. Potential impact of

the COVID-19 pandemic on HIV, tuberculosis, and malaria in low-income and middle-income countries:

a modelling study. Lancet Glob Health. 2020.

PLOS ONE COVID-19 preparedness at health facilities and community service points serving people living with HIV

PLOS ONE | https://doi.org/10.1371/journal.pone.0250236 April 15, 2021 9 / 10

https://doi.org/10.1016/S2214-109X%2815%2900065-0
http://www.ncbi.nlm.nih.gov/pubmed/26163833
https://apps.who.int/gho/data/node.cco.ki-SLE
https://doi.org/10.1097/QAD.0000000000000726
http://www.ncbi.nlm.nih.gov/pubmed/26125135
https://doi.org/10.1097/QAD.0000000000000784
http://www.ncbi.nlm.nih.gov/pubmed/26372393
https://doi.org/10.1097/QAD.0000000000000614
http://www.ncbi.nlm.nih.gov/pubmed/25849843
https://doi.org/10.1177/0956462418797843
https://doi.org/10.1177/0956462418797843
http://www.ncbi.nlm.nih.gov/pubmed/30231831
https://doi.org/10.1016/j.annemergmed.2020.05.018
http://www.ncbi.nlm.nih.gov/pubmed/32419713
https://doi.org/10.1056/NEJMp2008193
https://doi.org/10.1056/NEJMp2008193
http://www.ncbi.nlm.nih.gov/pubmed/32302075
https://doi.org/10.1371/journal.pone.0250236


16. Marsh K, Eaton JW, Mahy M, Sabin K, Autenrieth CS, Wanyeki I, et al. Global, regional and country-

level 90-90-90 estimates for 2018: assessing progress towards the 2020 target. AIDS. 2019; 33 Suppl

3:S213–S26. https://doi.org/10.1097/QAD.0000000000002355 PMID: 31490781

17. UNAIDS. Country Factsheets: Sierra Leone. 2019.

18. UNAIDS. Fast-Track Ending the AIDS Epidemic by 2030. 2014.

19. Maclean R, Marks S. 10 African Countries Have No Ventilators. That’s Only Part of the Problem. The

New York Times. 18 April 2020.

20. Bank W. World development indicators 2019 [http://data.worldbank.org/data-catalog/world-

development-indicators

21. Burki T. Global shortage of personal protective equipment. Lancet Infect Dis. 2020; 20(7):785–6.

https://doi.org/10.1016/S1473-3099(20)30501-6 PMID: 32592673

22. Wadvalla BA. How Africa has tackled covid-19. BMJ. 2020; 370:m2830. https://doi.org/10.1136/bmj.

m2830 PMID: 32675053

23. Oladipo EK, Ajayi AF, Odeyemi AN, Akindiya OE, Adebayo ET, Oguntomi AS, et al. Laboratory diagno-

sis of COVID-19 in Africa: availability, challenges and implications. Drug Discov Ther. 2020; 14(4):153–

60. https://doi.org/10.5582/ddt.2020.03067 PMID: 32908070

24. Dahl BA, Kinzer MH, Raghunathan PL, Christie A, De Cock KM, Mahoney F, et al. CDC’s Response to

the 2014–2016 Ebola Epidemic—Guinea, Liberia, and Sierra Leone. MMWR Suppl. 2016; 65(3):12–20.

https://doi.org/10.15585/mmwr.su6503a3 PMID: 27388930

25. McNamara LA, Schafer IJ, Nolen LD, Gorina Y, Redd JT, Lo T, et al. Ebola Surveillance—Guinea, Libe-

ria, and Sierra Leone. MMWR Suppl. 2016; 65(3):35–43. https://doi.org/10.15585/mmwr.su6503a6

PMID: 27389614

26. Bailey E, Farrant O. Responding to Covid-19: Reflections from the King’s Sierra Leone Partnership.

King’s Global Health Partnerships; 2020.

27. COVID-19 Dashboard by the Center for Systems Science and Engineering at Johns Hopkins Univer-

sity: Johns Hopkins University; 2021 [https://coronavirus.jhu.edu/map.html.

28. COVID-19 Updates—23 July 2020 [press release]. Sierra Leone Ministry of Information and

Communication2020.

29. MoHS. Health facility catchment area statistics (unpublished). 2020.

30. PAHO. Hospital Readiness Checklist for COVID-19. Interim Document Version 5: Pan American Health

Organization; 2020 [https://www.paho.org/en/documents/hospital-readiness-checklist-covid-19.

31. Vandy A, editor Prioritized DSD Implementation in Sierra Leone due to COVID-19. AIDS 2020: Virtual;

2020.

32. Songo I, editor Utilizing the Network of HIV Positives in Sierra Leone (NETHIPS) for DSD during

COVID-19. AIDS 2020: Virtual; 2020.

33. Ebola crisis: Sierra Leone health workers strike. BBC. 2014.

34. Inveen C. Sierra Leone doctors treating COVID-19 patients to go on strike. Reuters. 2020.

35. Inveen C. Sierra Leone doctors’ strike leaves COVID-19 patients stranded. Reuters. 2020.

36. WHO calls for healthy, safe and decent working conditions for all health workers, amidst COVID-19 pan-

demic [press release]. Geneva, Switzerland: WHO2020.

37. Raven J, Wurie H, Witter S. Health workers’ experiences of coping with the Ebola epidemic in Sierra

Leone’s health system: a qualitative study. BMC Health Serv Res. 2018; 18(1):251. https://doi.org/10.

1186/s12913-018-3072-3 PMID: 29622025

38. Corona Virus Disease (COVID-19) Situational Report- Report No. 134. Freetown, Sierra Leone: Sierra

Leone Ministry of Health and Sanitation; 2020.

39. Paladino L, Sharpe RP, Galwankar SC, Sholevar F, Marchionni C, Papadimos TJ, et al. Reflections on

the Ebola Public Health Emergency of International Concern, Part 2: The Unseen Epidemic of Posttrau-

matic Stress among Health-care Personnel and Survivors of the 2014–2016 Ebola Outbreak. J Glob

Infect Dis. 2017; 9(2):45–50. https://doi.org/10.4103/jgid.jgid_24_17 PMID: 28584454

40. Shultz JM, Baingana F, Neria Y. The 2014 Ebola outbreak and mental health: current status and recom-

mended response. JAMA. 2015; 313(6):567–8. https://doi.org/10.1001/jama.2014.17934 PMID:

25532102

PLOS ONE COVID-19 preparedness at health facilities and community service points serving people living with HIV

PLOS ONE | https://doi.org/10.1371/journal.pone.0250236 April 15, 2021 10 / 10

https://doi.org/10.1097/QAD.0000000000002355
http://www.ncbi.nlm.nih.gov/pubmed/31490781
http://data.worldbank.org/data-catalog/world-development-indicators
http://data.worldbank.org/data-catalog/world-development-indicators
https://doi.org/10.1016/S1473-3099%2820%2930501-6
http://www.ncbi.nlm.nih.gov/pubmed/32592673
https://doi.org/10.1136/bmj.m2830
https://doi.org/10.1136/bmj.m2830
http://www.ncbi.nlm.nih.gov/pubmed/32675053
https://doi.org/10.5582/ddt.2020.03067
http://www.ncbi.nlm.nih.gov/pubmed/32908070
https://doi.org/10.15585/mmwr.su6503a3
http://www.ncbi.nlm.nih.gov/pubmed/27388930
https://doi.org/10.15585/mmwr.su6503a6
http://www.ncbi.nlm.nih.gov/pubmed/27389614
https://coronavirus.jhu.edu/map.html
https://www.paho.org/en/documents/hospital-readiness-checklist-covid-19
https://doi.org/10.1186/s12913-018-3072-3
https://doi.org/10.1186/s12913-018-3072-3
http://www.ncbi.nlm.nih.gov/pubmed/29622025
https://doi.org/10.4103/jgid.jgid%5F24%5F17
http://www.ncbi.nlm.nih.gov/pubmed/28584454
https://doi.org/10.1001/jama.2014.17934
http://www.ncbi.nlm.nih.gov/pubmed/25532102
https://doi.org/10.1371/journal.pone.0250236

