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Abstract

Introduction: Health workforce is one of the six building blocks of a resilient health
system and is key to outbreak control. We assessed preparedness and perception of
graduates and trainees of Nigeria Field Epidemiology and Laboratory Training
Program (NFELTP) towards participation in COVID-19 response. Methods: A cross-
sectional study was carried out among 231 respondents. Respondents were graduates
and trainees of NFELTP. Electronic self-administered questionnaire was used to
collect information from the respondents. We described binary variables using
frequencies and percentages; and normally distributed continuous variables using
means and standard deviations. Responses to open-ended questions were analyzed in
themes. Results: Many respondents (68.4%) had undergone at least one training on
COVID-19 surveillance (72.2%), infection prevention and control (63.9%), risk
communication (38.6%) and sample collection (31.7%). Respondents had previously
participated in outbreaks of 27 health-related events especially Lassa fever,
poliomyelitis, measles, cholera and yellow fever. Respondents were willing to be
engaged in the response (86.6%), despite its novelty, although, 33.8% expressed
apprehension for being infected in the course of response to COVID-19 outbreak, while
52.8% mentioned feeling safe in participating in the response. Conclusion: NFELTP
trainees and graduates should be continuously engaged in outbreak response activities
to enhance capacity of Nigerian health workforce.
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Introduction

Coronavirus Disease 2019 (COVID-19) is an
infectious disease caused by Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-
2). Since its identification and naming, the disease
has spread rapidly to many countries and continents,
leading to its declaration as a Public Health
Emergency of International Concern (PHEIC) by
the World Health Organization (WHO) on 30th
January 2020 [1-3]. All countries were advised to
prepare for containment, including active
surveillance, early detection, isolation and case
management, contact tracing and prevention of
onward transmission of the disease.

The first case of COVID-19 in Nigeria was reported
on 28th February 2020, which resulted in the
activation of a level 3 multi-sectoral national
emergency operation center (EOC); this is the
highest level of response in the country for public
health emergencies and is led by the Nigeria Centre
for Disease Control (NCDC) [4]. The index case was
a 44-year old Italian citizen who was diagnosed in
Lagos State [4].

Following confirmation of COVID-19 cases in
Nigeria, NCDC deployed rapid response teams to all
affected States [4]. A vital component of outbreak
response and management is the health workforce,
which is one of the six building blocks of a health
system [5]. A well-performing health workforce
needs to be available, competent, responsive and
productive. One of the ways of achieving these and
managing a dynamic workforce is through in-service
training programs [5].

Most countries have set up training programs
adapted from the United States (U.S.) Centers for
Disease Control (CDC)’s Epidemic Intelligence
Service (EIS) program in order to strengthen their
disease surveillance and global health security [6].
Nigeria established her Field Epidemiology and
Laboratory Training Program (FELTP) with the
support of US CDC in 2008 as an advanced in-
service training program in field epidemiology,
veterinary  epidemiology and public health
laboratory epidemiology and management [7]. Since
its inception to date, Nigeria FELTP has enrolled
493 health professionals, presently training its
eleventh cohort of residents. The field-based training
program is designed to equip health professionals for
deployment and respond to health-related events

across the country. Since 2018, the NCDC is
mandated by law to lead the Nigeria FELTP [8].

Nigeria FELTP graduates and trainees have been
involved in outbreak responses since the program
was established in 2008 and were especially
instrumental in Nigeria's 2014 Ebola Virus Disease
outbreak [9]. The graduates hold strategic positions
and play important functions in the country’s health
security agenda at national and sub-national levels
with a focus on disease surveillance, prevention and
control.

Preparatory activities (coordination, surveillance,
laboratory and data management) towards COVID-
19 outbreak in Nigeria commenced prior to the
confirmation of the first case, and was coordinated
by NCDC, with active involvement of Nigeria
FELTP graduates and trainees [10]. A preparedness
technical working group set up by NCDC was led by
a Nigeria FELTP graduate. Graduates and trainees
also conducted surveillance at points of entry and
follow-up of passengers of interest. They took part in
a readiness tabletop simulation exercise a day before
the first case was detected. However, due to the
novelty of SARS-CoV-2 and possible fears of the
unknown regarding the disease, there was a general
concern among healthcare professionals and the
populace about participating in the response in the
early phase of the pandemic. Thus, we assessed the
preparedness and perception of FELTP graduates
and trainees in the context of participating in the
COVID-19 outbreak response in Nigeria.

Methods

Study design and setting

We conducted a cross-sectional study among
graduates and trainees of Nigeria FELTP in May
2020. Although the program has admitted 493
residents in eleven annual cohorts since its inception
to date, only cohorts 10 and 11lare currently in the
training program with 119 residents combined. Each
cohort is made up of medical doctors, veterinarians
and laboratorians; and runs for 24 months, with 75%
field experience and 25% didactic sessions. The field
experiences are supervised under the mentorship of
experienced epidemiologists [11].
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Sample size determination and sampling technique

We calculated a minimum sample size of 216 using
Cochran formula for cross-sectional studies based on
an assumed prevalence of perception towards
participation in the outbreak response of 50% at 95%
confidence interval (CI), 5% precision and correcting
for finite population less than 10,000. Sample size
was adjusted to 240 after factoring a 10% non-
response rate. However, all the trainees and
graduates were approached to be part of the study.

Study instrument and data collection

An electronic self-administered questionnaire was
used to collect information from the participants. It
consisted of four sections: Section A obtained data
on the socio-demographic characteristics of the
respondents; section B obtained data on the
preparedness of respondents; section C obtained
information on the perception of respondents
towards participation in COVID-19 outbreak
response; and section D obtained data on the
respondents” participation in COVID-19 outbreak
response for those that have already been engaged.
The questionnaire was distributed electronically to
all the graduates and trainees from cohorts 1 to 11
due to the movement restriction and in compliance
with the social distancing guideline.

Data management

Data were cleaned by checking for consistency and
completeness. Data analysis was done with Epi Info
version 7.2 and Microsoft Excel 2016. We described
binary variables using frequencies and percentages;
and normally distributed continuous variables using
means and standard deviations. Responses to open-
ended questions were analyzed in themes.

Ethical approval

Ethical approval was obtained from the Research
and Ethics Committee of Alex Ekwueme Federal
University Teaching Hospital Abakaliki with
approval number 05/05/2020-27/05/2020.
Respondents were informed of their voluntariness to
participate in the study, and confidentiality and
anonymity of data collected were maintained by
avoiding inclusion of possible identifiers, such as
names and contact details.
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Results

A total of 231 respondents aged between 28 years
and 59 years participated in the study with a mean
age of 40.4+5.7 years. The highest proportion of the
respondents were in the age group of 35-44 years 150
(64.9%). Two-thirds were males 154 (66.7%), 115
(49.8%) were of the medical track of the FELTP,
cohorts 9 to 11 constituted 132 (57.1%), and 112
(48.5%) were working primarily in a Federal
Government ministry or establishment Table 1.

Most of the respondents 158 (68.4%) had undergone
training on COVID-19 with a primary focus on
surveillance (114, 72.2%), infection prevention and
control (101, 63.9%), risk communication (61,
38.6%) and sample collection (50, 31.7%) Table 2.
Prior to the outbreak, respondents had participated
in other outbreaks of 27 diseases and health-related
events in Nigeria. A higher proportion of the
respondents had been involved in outbreaks of Lassa
fever (137, 59.31%), poliomyelitis (106, 45.89%),
measles (105, 45.45%), cholera (81, 35.1%) and
yellow fever (74, 32.0); whereas, 27 (11.7%) of the
respondents had not participated in any response
prior to the COVID-19 outbreak Figure 1.

Many of the respondents (181, 78.4%) expressed
readiness and willingness to participate in COVID-
19 outbreak response in Nigeria, with the majority
acknowledging being current with information on
COVID-19 case definition (180, 77.9%) as well as
being able to identify some of the common
symptoms of COVID-19 including fever (231,
100.0%), shortness of breath (227, 98.3%), cough
(226, 97.8%), diarrhea (151, 65.4%) and running
nose (140, 60.6%). One hundred and ninety-three
(83.6%) of the respondents however acknowledged
that COVID-19 patients may be asymptomatic. In a
situation where there was a suspected case of
COVID-19 infection to be investigated, most of the
respondents expressed confidence in being able to
handle such a case (169, 73.2%), the use of personal
protective equipment (204, 88.3%) and also knew the
precautions to take during sample collection from a
case (205, 88.7%). Regarding the areas of interest
about the outbreak response, more respondents
preferred responding under surveillance (140,
60.6%), coordination (37, 16.0%), and risk
communication (19, 8.2%) Table 2.
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Concerning the perception of Nigeria FELTP
graduates and trainees towards participating in
COVID-19 response, more respondents were willing
to be engaged in the response (200, 86.6%), and even
if the country’s health system got overwhelmed with
the outbreak, 198 (85.7%) of them were still willing
to participate in the outbreak response. Although, a
majority were willing to be part of the response, 78
(33.8%) were apprehensive of being infected with
SARS-CoV-2 in the course of responding to the
outbreak while 122 (52.8%) had a feeling of being
safe in participating in the outbreak response. Fewer
respondents were anxious about participating in the
response (61, 26.4%) and satisfied with the logistics
support provided for engagement in the outbreak
response (26, 11.3%). Almost all the respondents
(210, 90.9%) were of the opinion that field
experience from the response would be beneficial to
their career development Table 3. Possible ways that
participating in the response to COVID-19 outbreak
could be beneficial to respondents were grouped into
the following: 106 respondents believed that they
would acquire experience that would improve their
capacity for future public health emergencies; 53
were of the views that more knowledge about the
disease and its outbreak response would be acquired;
10 said the response could provide them with
opportunities for international engagements; 3
regarded the response as an opportunity to carry out
research; and two considered the opportunity to
network with more public health experts.

One hundred and seventy-five (75.8%) of the
respondents had been involved in COVID-19
outbreak response, majority of whom were involved
in surveillance (139, 79.4%), coordination (57,
32.6%), infection prevention and control (45,
25.7%), data management (43, 24.6%) and risk
communication (37, 21.1%) Table 4. Some of the
recommendations of respondents who had been
involved in the outbreak response on ways to
improve the response  strategies include:
improvement of response coordination at both
national and state levels; better leadership and
political will to enhance resource mobilization for
response; reduction of political interference at the
operational level of the response by political officials;
deployment of more trained field epidemiologists to
support the response with their technical skills at the
subnational levels; and improvement of logistics
support  provided for deployment. Other
recommendations by the respondents include
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training of healthcare workers at the local level on
aspects of outbreak response, provision of more
personal protective equipment to the health
workforce, setting up of more laboratories to
improve testing capacity and testing turnaround
time, more community engagements and risk
communication as well as increase in surveillance
activities at the local level. Some respondents
recommended more collaborations with partners,
need to enforce different existing guidelines on
COVID-19 as well as more engagement of security
personnel to assist the frontline healthcare workers
and ensure their safety while working.

Discussion

Capacity building of health professionals is critical to
a disease outbreak response, especially for a novel
viral disease that has resulted in a pandemic. Equally
important to achieving prompt and appropriate
responses to an infectious disease outbreak 1is
availability and readiness of trained health
professionals. This study has demonstrated that the
robust epidemiologic capacity built over the last
decade in Nigeria is responsive to national public
health priorities. Trained public health personnel
have always played critical roles in the control of
disease outbreaks [12]. In one of Nigeria’s largest
outbreaks of Lassa fever in 2018, FELTP graduates
and residents were instrumental in the outbreak
response [13]. These group of Nigeria’s public health
workforce have also played key roles in preparedness
efforts towards yellow fever outbreak in Nigeria [14],
as well as its response [15]. In this study, we observed
that the respondents were well motivated and eager
to participate fully in the different arms of the
pandemic response in Nigeria. A high proportion of
the respondents had been involved in COVID-19
outbreak response at the time of the study. At the
time of commencement of the study, 205 graduates
and trainees of the Nigeria FELTP had been
deployed to 34 states of the country including the
Federal Capital Territory where COVID-19 had
been confirmed [16].

We observed that a high proportion of the graduates
and trainees were knowledgeable about COVID-19,
had undergone training on the disease and are
willing to participate in the outbreak response.
Similar finding has earlier been reported in the
Eastern  Mediterranean  Region [17]. The
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involvement of FELTP graduates has been reported
to improve the detection and response to previous
similar respiratory pathogens, such as HINT1 virus
[18]. The program has contributed substantially to
strengthening public health workforce in Nigeria
especially in the areas of public health emergency
response and surveillance systems; hence, it is a
major public health asset within Nigeria’s national
public health institute [7]. Nigeria FELTP graduates
and trainees played a vital role in the containment of
the 2014 Ebola Virus Disease outbreak in Nigeria
and also supported the disease response in some
other West African countries including Sierra Leone
and Liberia [9]. FELTPs have played crucial roles in
public health in Africa, and since the declaration of
the COVID-19 outbreak as a PHEIC, graduates and
trainees of these programs have actively participated
in preparedness and response activities within their
respective host countries” Ministries of Health [19].

Graduates and trainees of the field-based programs
in different regions of the world are involved in
conducting preparedness assessments, point of entry
screening and surveillance of suspected cases,
developing protocols and guidelines for surveillance,
infection  prevention and control, risk
communication and community engagement
activities in the COVID-19 pandemic [20,21]. Being
trained to be ready for deployment always, it is not
surprising that most of the respondents
acknowledged that they were prepared to be
deployed for the outbreak response. As observed in
this study, most of the FELTP graduates and trainees
have participated in major outbreaks in Nigeria like
those of Lassa fever, measles, poliomyelitis, yellow
fever and cholera. Experiences from previous
outbreaks hone the capacity of field epidemiologists.
In a study on response capacity of field epidemiology
training programs (FETPs) between 2005 and 2016,
FETP residents had responded to about 3,300
outbreaks globally and the experience had prepared
them to handle problems of national and
international concern [12].

The Training Programs in Epidemiology and Public
Health Interventions Network (TEPHINET) desires
to develop a strong global workforce that is ready
and willing to respond to public health threats [22].
In this study, many graduates and trainees were
willing to participate in the outbreak response even
if the outbreak overwhelms the country’s health
system, although few of them were anxious about
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being involved in the response. This is not
unexpected, given the novelty of the virus and the
fact that many healthcare workers had been infected
and died in several countries including Russia, the
United Kingdom and the United States of America
[23,24]. A systematic review of 13 cross-sectional
studies involving over 30,000 participants showed
that a high proportion of health professionals had
experienced significant levels of anxiety, depression
and insomnia in the COVID-19 pandemic [25].
However, almost all the respondents were not
satisfied with the logistics provided for deployment
in the response. A key component of outbreak
preparedness and response is logistics, although, it
may be problematic in developing countries. An
instance was when FETP graduates deployed to
Liberia in 2014 for Ebola Virus Disease outbreak
faced logistic challenges in the course of their work
[26]. The need for adequate provisions for logistics
cannot be overemphasized, hence the support of
governments, partners, and private donors is key to
ensuring logistics support are adequate for response
to outbreaks.

A limitation in this study is the possibility of
response bias as majority of the respondents have
been involved in COVID-19 response; hence
responses by respondents with prior experience from
COVID-19 response might be systematically
different from those without any experience.

Conclusion

The graduates and trainees of the Nigeria FELTP
have demonstrated good preparedness, experiential
capacity and willingness to fully participate in the
COVID-19 outbreak response. The result from this
study and earlier studies demonstrated that these
graduates and trainees are useful in surveillance,
early detection, and mounting appropriate
innovative response to the disease threats across
different regions. We recommend that they are
continuously engaged in outbreak response activities
at different levels as they contribute to enhancing the
capacity of the health workforce in the country.
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What is known about this topic

e Health workforce is one of the six building
blocks of a resilient health system and is key
to outbreak control

¢ One of the ways of achieving and managing
a dynamic workforce is through in-service
training programs

‘What this study adds

e The graduates and trainees of the Nigeria
FELTP have demonstrated good
preparedness, experiential capacity and
willingness to fully participate in the
COVID-19 outbreak response

e These graduates and trainees are useful in
surveillance, early detection, and mounting
appropriate innovative response to the
disease threats across different regions of
Nigeria
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Table 1: Socio-demographic characteristics of respondents

Variables | Frequency (%)
Gender

Female 77 (33.3)
Male 154 (66.7)
Age group (in years)

25-34 29 (12.6)
35-44 150 (64.9)
45-54 48 (20.8)
>55 4(1.7)
Cohort

11 37 (16.0)
10 56 (24.2)
9 39 (16.9)
8 20 (8.7)

7 28 (12.1)
1-6 51 (22.1)
Track

Medical 115 (49.8)
Veterinary 67 (29.0)
Laboratory 49 (21.2)
Primary place of work

Federal Health Agency/Parastatal 52 (22.5)
State Ministry of Health 47 (20.4)
Federal Ministry of Health 40 (17.3)
State Ministry of Agriculture 29 (12.6)
Federal Ministry of Agriculture 20 (8.7)
Non-governmental organization 19 (8.2)
State Health Agency/Parastatal 12 (5.2)
Intergovernmental organization 6 (2.6)
Local government council 52.2)
Private organization 1(0.9)
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Table 2: Preparedness of Nigeria FELTP graduates and residents towards participation in COVID-19 outbreak

response in Nigeria

Variables | Frequency (%)
Have had COVID-19 training

Yes 158 (68.4)
No 73 (31.6)
Aspects of COVID-19 training*

Surveillance 114 (72.2)
IPC 101 (63.9)
Risk communication 61 (38.6)
Coordination 36 (22.8)
Case management 35(22.2)
Data management 33(20.9)
Sample collection 50(31.7)
Laboratory testing 16 (10.1)
Symptoms of COVID-19*

Fever 231 (100.0)
Cough 226 (97.8)
Shortness of breath 227 (98.3)
Sneezing 171 (74.0)
Diarrhea 151 (65.4
Abdominal pain 92 (39.8)
Running nose 140 (60.6)
There may be no symptoms 193 (83.6)
Confidence with use of PPE

Very confident 108 (46.8)
Fairly confident 96 (41.6)
Neutral 9(3.9
Less confident 11 (4.8)
Not confident at all 7 (3.0)
Knowledge of precautions during sample collection from suspected/confirmed cases of COVID-19
Yes | 205 (88.7)
Confidence in properly donning of full body PPE

Very confident 90 (43.9)
Fairly confident 82 (40.0)
Neutral 15(7.3)
Less confident 4(2.0)
Not confident at all 14 (6.8)
Confidence in properly using face mask

Very confident 143 (69.8)
Fairly confident 42 (20.5)
Neutral 7(3.4)
Less confident 1(0.5)
Not confident at all 12 (5.9)
Confidence in properly using googles

Very confident 128 (62.4)
Fairly confident 54 (26.3)
Neutral 9.4
Less confident 42.0)
Not confident at all 10 (4.9)
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Confidence in properly using face shield

Very confident 107 (52.2)
Fairly confident 75 (36.6)
Neutral 8(3.9
Less confident 4(2.0)
Not confident at all 11(5.4)
Confidence in properly using hand gloves
Very confident 146 (71.2)
Fairly confident 44 (21.5)
Neutral 3(1.5)
Less confident 1(0.5)
Not confident at all 11 (5.4)
Confidence in properly using shoe covers
Very confident 117 (57.1)
Fairly confident 58 (28.3)
Neutral 10 (4.9)
Less confident 4(2.0)
Not confident at all 16 (7.8)
Confidence in properly doffing full body PPE
Very confident 83 (40.5)
Fairly confident 78 (38.1)
Neutral 20 (9.8)
Less confident 11(5.4)
Not confident at all 13 (6.3)
Confidence in properly triple packaging samples
Very confident 66 (32.2)
Fairly confident 45 (22.0)
Neutral 41 (20.0)
Less confident 29 (14.2)
Not confident at all 24 (11.7)
Confidence in discarding in properly labeled biohazard bin
Very confident 75 (36.6)
Fairly confident 60 (29.3)
Neutral 39 (19.0)
Less confident 10 (4.9)
Not confident at all 21(10.2)
Confidence in possibly handling suspected COVID-19 cases
Very confident 67 (29.0)
Fairly confident 102 (44.2)
Neutral 24 (10.4)
Less confident 23 (10.0)

Not confident at all 15(6.5)
Up to date with information on COVID-19 case definition

Yes | 180(77.9)
Preparation for COVID-19 outbreak response
Very prepared 62 (26.8)
Prepared 119 (51.5)
Neutral 34 (14.7)
Unprepared 11 (4.8)
Very unprepared 5(2.2)

Area of the outbreak response you most likely prefer to respond
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Surveillance 140 (60.6)
Coordination 37 (16.0)
Risk communication 19 (8.2)
Infection prevention and control 11 (4.8)
Data management 10 (4.3)
Case management 6(2.6)
Laboratory testing 5(2.2)
Sample collection 3(1.3)

*multiple response
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Table 3: Perception of Nigeria FELTP graduates and residents towards participation in COVID-19
outbreak response in Nigeria

Variables ‘ Frequency (%)
Willingness to participate in COVID-19 outbreak response in Nigeria

Very willing 121 (52.4)
Willing 79 (34.2)
Neutral 12 (5.2)

Less willing 17 (7.4)

Not willing at all 2(0.9)

Willingness to participate in COVID-19 outbreak response in Nigeria if the health systems gets
overwhelmed

Very willing 107 (46.3)
Willing 91 (39.4)
Neutral 13 (5.6)
Less willing 17 (7.4)
Not willing at all 3(1.3)

Apprehension of being infected with SARS-CoV-2 in the course of responding to COVID-19
outbreak

Not apprehensive at all 34 (14.7)
Less apprehensive 66 (28.6)
Neutral 53 (22.9)
Apprehensive 54 (23.4)
Very apprehensive 24 (10.4)
Feeling of safety in participating in COVID-19 outbreak response

Very safe 19 (8.2)
Safe 103 (44.6)
Neutral 61 (26.4)
Unsafe 39 (16.9)
Very unsafe 9@3.9
Anxiety about participating in COVID-19 outbreak response

Not anxious at all 51(22.1)
Less anxious 64 (27.7)
Neutral 55 (23.8)
Anxious 43 (18.6)
Very anxious 18 (7.8)
Satisfaction about logistics provided for participation in the outbreak

Very satisfied 3(1.3)
Satisfied 23 (10.0)
Neutral 89 (38.5)
Unsatisfied 78 (33.8)
Very unsatisfied 38 (16.5)
Field experience in COVID-19 outbreak response will be beneficial to career development
Yes | 210 (90.9)
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Table 4: Participation of NFELTP graduates and residents in COVID-19 outbreak response

Variable ‘ Frequency (%)
Involvement in COVID-19 outbreak response

Yes | 175 (75.8)
Areas of participation in COVID-19 outbreak response*

Surveillance 139 (79.4)
Coordination 57 (32.6)
Risk communication 37(21.1)
Infection prevention and control 45 (25.7)
Data management 43 (24.6)
Case management 22 (12.6)
Laboratory testing 10 (5.7)
Sample collection 32(18.3)
Research 7 (4.0)

*multiple responses
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Figure 1: Participation of respondents in previous outbreaks of health-related events (Others * - these

included outbreak of snakebite, mumps, rabies, unknown illness, swine flu, methanol poisoning, food
poisoning, chlorine poisoning, rubella, necrotizing enterocolitis, chicken pox, tetanus, diphtheria, dengue
fever, hepatitis B, and scabies)
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