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Abstract. A high probability of another outbreak of communicable disease exists in sub-Saharan African countries,
after the Ebola virus disease outbreak of 2014. Thus, health-care facility (HCF) preparedness for a prompt and effective
response todiseaseoutbreaks needs tobeascertained. In this study,Nigerian health-careworkers’ (HCWs) knowledgeof
preparedness, perception of the level of preparedness existing in these HCFs, militating factors, and possible ways to
improve,were evaluated through qualitative data collection, using focus groupdiscussion and in-depth interview. Among
the 193 HCWs which participated in the study, the perception of 190 (98.4%) was that their HCFs were insufficiently
equipped to respond to disease outbreaks. None of the facilities had an emergency operation unit (EOU). Most HCWs
perceivedpreparednessasobservationof universal precautions.Other aspectsof preparedness, suchas training, routine
emergency drills, disease surveillance, waste management, and design and location of HCFs wereminimally mentioned.
Noneof theparticipants hadundergoneany formof emergencydrill training. Among the suggestionsof how to improveon
preparedness were immunization of staff, improved inter-departmental communication within the HCF, and routine
training. The overall poor level of preparedness which exists in the HCFs means that they cannot prevent or contain a
communicable disease outbreak. There is a need to improve universal precautions, communication within the HCFs, and
routine interpretation of surveillance data by epidemiologists. There is also a need for the establishment of EOU in every
HCF, a system that responds to, andmanages emergency response to disease outbreaks, which alsomust be functional
during non-outbreak periods.

INTRODUCTION

There have been repeated outbreaks of communicable dis-
eases inNigeria andmost sub-SaharanAfrican countrieswithin
the past 5 years1–3 and the occurrence of another outbreak is a
matter of time. The last outbreak of Ebola virus disease (EVD) in
West Africa was unprecedented4 and in the category of public
health emergency of international concern.5,6 The cost was
huge both financially and in human lives.7,8 It prompted a
massive government and international donor organization
emergency response aimed at halting regional spread of the
disease. One factor that contributed to the multi-national ep-
idemic was the sub-optimal healthcare system (HCS) and the
unpreparedness of health-care workers (HCWs) in the af-
fected countries.9,10 Being prepared and having a culture of
safe health-care practices that can prevent and control the
dissemination of pathogens is key to coping with disease
outbreaks.11,12 A health-care facility (HCF) without a culture of
safe practices will be exposed not only to disruption of the
HCS, but also to increased risk of exposure of HCWs to
communicable diseases.
By the end of November 2015, theWHO declared an end to

the EVD outbreak. Given the time period since the declared
end to EVD, now is a good time to reflect on the response to
the EVD outbreak and to look for answers to the question: Are
our health systems better prepared to anticipate and manage
diseaseoutbreaks? Itwould beoptimistic to think that theEVD
outbreak of 2014would be the last communicable outbreak. It
may not be another Ebola virus but another communicable
disease outbreak, and it is almost impossible to predict with
accuracy when it will occur, or its magnitude. Hence, the need

to shift from reactive emergency responses to proactive fo-
cused approaches where the daily activities in the HCFs are
adequate to contain potential outbreaks.
An extensive literature search revealed that the level of

preparedness of HCFs have not been evaluated since the last
outbreak of EVD, with the exception of one study in Ghana
which focused on preparedness of HCWs.13 This dearth of
information led us to assess the level of preparedness of our
HCS and the knowledge of preparedness for emergency re-
sponse to communicable disease outbreaks among HCWs in
Nigeria.

MATERIALS AND METHODS

Ethical considerations. The ethical approval to conduct
this study was obtained from the Health Research Ethics
Committee of the University of Nigeria, Teaching Hospital
Enugu (Enugu, Nigeria). An information sheet was distributed
to the participants before the study to explain its aims. Indi-
viduals who agreed to participate gave written consent before
the interview commenced. To ensure anonymity, the location
and designation of the respondents were omitted while
reporting their responses in the result section.
Study design and setting. The study design and setting

have been presented in detail in reference 14 The study took
place inpublicHCFs located in three states inNigeria, ofwhich
only one reported EVD during the 2014 outbreak. All states
had reported case(s) of other communicable diseases, in-
cluding Lassa fever previously. The study was conducted in
the major cities of these states and each of the study states
has the three tiers of health-care delivery: primary, secondary,
and tertiary. According to the national census of 2009, the
population of the study states ranges from 2.8 million to
15 million individuals.
The study design was a qualitative cross-sectional study.

Health-care workers were selected by a simple random
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method from both secondary and tertiary HCFs. The par-
ticipants were doctors, pharmacists, nurses, laboratory
scientists, physiotherapists, and other allied workers in the
HCFs. Eligible participants were randomly selected for fo-
cus group discussions (FGDs). A total of 15 FGDs were
conducted and each session involved 8–12 participants. In
addition, 17 in-depth interviews (IDIs) were conducted, with
participants derived from heads of departments or divisions
within the HCFs.
Data collection in the study. The interviews were con-

ducted in English using an interview guide. The guides were
designed to obtain information on HCWs’ facility evaluation,
knowledge on preparedness, practice of universal precau-
tions, and existence of emergency plans, stockpiling, and
suggestions on how the level of preparedness for emergency
response to disease outbreak could be improved. The uni-
versal precautions are the basic level of infection control
precautions which are to be used as a minimum in the care of
all patients with hand hygiene, and use of personal protective
equipment as major components. Before any session of FGD,
each participant was asked to fill and sign a biodata form.
The biodata formwas a small form that has brief description
of the study, and space to fill-in the age, gender, occupa-
tion, place of residency, and space for signing of consent.
Thereafter, each of the participants was assigned a number
which they were asked tomention before responding to any
question. This was for easy linkage of responses to the
source and to enable quantitative analysis of certain re-
sponses. The respondents’ perceptions of their HCFs on
preparedness were obtained individually. They were also
asked to rate the performance of their HCFs, using a scale
of 1–10, where 10 is the highest and 1 the lowest from their
individual perception.
Data analysis. Data were analyzed using a framework ap-

proach.15 The audio recordings of the IDIs and FGDs were
transcribed verbatim intoMicrosoftWorddocuments (Microsoft,
Redmond,WA) for analysis. To ensure transcription quality, all
transcripts were independently checked against the original
audio recordings and grammar errors were corrected. The
transcriptswere anonymized.Adeductive approachwasused
to ensure that the analysis captured the main themes in the

WHO preparedness conceptual framework checklist: facility
evaluation, knowledge, and preparedness of HCW. An in-
ductive approach was used for issues that were not antici-
pated during the research design but were explored in depth
as they arose during the interview. The coding of the transcripts
was performed by two independent coders and inconsistences
were resolved by consensus. Thematic headings: knowledge
on preparedness, evaluation of facility preparedness, militating
factors, and suggestions on how it can be improved were used
todevelop theparentnodesandchildnodes thatwere imported
into NVivo software (QSR International, Melbourne, Australia).
The information extracted through the coding framework was
then analyzed. Frequency and percentageswere calculated for
few of the direct questions asked, such as competency of their
facilities tohandlediseaseoutbreakand the ratingof the level of
preparedness. The responses of the HCWs to the rating of the
level of preparedness of their HCFs were categorized, using
Likert scales of 5: “very poor” (1–2), “poor” (3–4), “fair” (5–6),
“good” (7–8), and “very good” (9–10). The Likert scale is an
ordered scale of options which aligns with the views of the
respondents on an issue.16 Odd-numbered response cate-
gories was adopted to allow evenly graded views of the re-
spondents’ perspective of the level of preparedness of their
facilities. The proportion of individual responses to each
questionwasused to calculate thepercentage. The three sites
where the study were conducted were coded Site A, B, and C
to ensure anonymity.

RESULTS

Population characteristics. A total of 193 HCWs partici-
pated in the 15 FGDs and 17 IDIs; 32.6% (63/193) were
male and 67.4% (130/193) were female. Their mean age was
37.7 years with range from 24 to 65 years (Table 1).14

Health-care workers’ knowledge on preparedness. The
participants’ knowledge of preparedness was elicited
from their responses to the question, How prepared is
your health-care facility to handle any outbreak of in-
fectious diseases? What the participants described as
being prepared and what they stated was missing were
identified.

TABLE 1
Sociodemographic characteristics of the respondents

Variables

Locality Site A Site B Site C

Total participants (n = 193) 66 (34.2%) 61 (31.6%) 66 (34.2%)
Age
Mean (SD) 36.3 (5.44) 31.1 (4.65) 38.8 (7.83)
Range 26–65 24–45 28–56

Gender
Male 21 (31.8%) 27 (44.8%) 15 (22.7%)
Female 45 (68.2%) 34 (55.2%) 51 (77.3%)

Designation
Doctors 22 (33.3%) 19 (31.2%) 31 (47.0%)
Nurses 18 (27.3%) 20 (32.8%) 13 (19.7%)
Physiotherapists 6 (09.1%) 18 (29.5%) 12 (18.2%)
Laboratory scientists 3 (04.5%) 2 (03.3%) 3 (04.5%)
Pharmacists 3 (04.5%) 1 (01.6%) 0
Others 14 (21.2%) 1 (01.6%) 7 (10.6%)

Years of practice
Mean (SD) years 11.85 (9.45) 5.25 (5.12) 12.17 (8.55)
Range 2.5 months–35 years 1 month–24 year 2 months–34 years
Modified from Esangbedo et al.14
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The components mentioned in their description of pre-
paredness by the 193 respondents were: use of hand san-
itizer, availability of running water, use of latex gloves, face
masks, and protective gowns. A few participants were
concerned about the design of the HCF, waste manage-
ment, training-and-retraining of HCWs, drill on emergency
management, and disease surveillance. These statements
were captured in some of their responses:

“No, we don’t have towels, napkins, and functional hand-
freewater tap.Wehave the regular hand gloves, that’s all.
The regular face masks are made available only when
needed” (Nurse, Teaching Hospital)

“There are functional water taps here, but no soap solu-
tion or soap bar. There are gloves and facemasks, but not
all the time.” (Doctor, Federal Medical Centre)

“Once you have the protective garments and hand sani-
tizers, I don’t think there is any other thing required. . .”
(Doctor, Secondary Healthcare Facility)

Health-care workers rating of the preparedness of their
HCFs. Table 2 shows the levels of preparedness of the HCFs
to respond to an outbreak. In the HCW’s response to the
question: Is your health facility sufficiently ready to handle and
manage outbreaks?Of the 193 respondents, 98.4% (190/193)
said “no,”when asked to rate the competence of their HCFs to
handle an outbreak on a Likert scale of “1” to “10”where “1” is
the lowest and “10” is the highest, 58.6% (113/193) rated the
level of preparedness of their HCFs to be either 1 and 2, or 3
and 4, which signifies very poor or poor, whereas 58.6% (113/
193) rated theirHCFs tobeeither 5and6or7and8 (fair orgood).
None considered their facilities to be very good (see Figure 1).
Health-care worker’s evaluation of components and

preparedness of their facilities. There were variations in the
evaluation of their HCFwith regard to being suitable to control
the spread of infection. These were extracted from their re-
sponses to the question, “Are your healthcare facilities suffi-
ciently ready to handle and manage outbreaks? Some of the
comments they made were as follows:

“All patients are just in an open place.” (Doctor, Teaching
Hospital)

“If there is an outbreak, there is supposed to be an iso-
lation room that is far away from the ward, but presently, I

don’t think there is anywhere that they can isolate pa-
tients” (Nurse, Secondary Healthcare facility)

“I want to talk on waste management and waste disposal.
We noticed that the way they dispose waste is not right.
The safety measures and water are not there.” (Physio-
therapist Teaching Hospital)

“The design of the healthcare facilities is wrong because
of the entrance. We have one entrance here in the hos-
pital. You know, normally there are supposed to be three
or four entrances, but in this hospital, we just have one.
When patients are coming into the hospital, they meet
people at the single entrance. The same entrance serves
for removal of corpses and other people doing all sorts of
things, and this is very, very bad for disease and infection
control.” (Nurse, Secondary Healthcare facility)

“During the Ebola outbreak, we were able to wash hands,
we had functional taps. Sanitizers were all over the hos-
pital. Face masks and soap were readily available as well.
We were a lot more conscious and indeed better. All that
has gone down a bit and a lot of people have regressed.”
(Pharmacist, Secondary Healthcare Facility)

“At least, when there was Ebola, everybody was always
conscious while working and wearing ward coats, but
now that there is nomoreEbola, everythinghasgoneback
to what it was.” (Doctor, Teaching Hospital)

“Our emergency response is very low, and we tend to
have this panicky attitude.” (Physiotherapist, Federal
Medical Centre)

Some affirmative responses on facility preparedness.
Some respondents did however provide positive commentary
of the preparedness of the facilities in which they worked. For
example:

“Very well; we had training on Ebola virus, where every-
body was educated on the preventive measures particu-
larly wearing of face masks and gloves.” (Nurse, Primary
Healthcare facility)

“HIV Unit is well trained on antiseptic techniques. So we
are very particular about sterilization. After washing the
instrument, you still use sodium hypochlorite to soak our

TABLE 2
Preparedness of the health-care facilities for an outbreak

Variables

Locality Site A Site B Site C

Total participants (n = 193) 66 (34.2%) 61 (31.6%) 66 (34.2%)
Whether their health-care facilities are competent to handle outbreak
Yes 3 (1.6%) 2 (3.0%) 0 (0.0%) 1 (1.5%)
No 190 (98.4%) 64 (97.0%) 61 (100%)

Rate
Very poor 44 (22.8%) 13 (20.4%) 16 (26.0%) 15 (22.7%)
Poor 69 (35.8%) 16 (24.1%) 27 (44.2%) 26 (39.4%)
Fair 59 (30.5%) 26 (38.8%) 12 (20.0%) 21 (31.8%)
Good 21 (10.9%) 11 (16.7%) 6 (9.8%) 4 (6.1%)
Very good 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
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instrument before we autoclave them; that is standard
practice.” (Laboratory Scientist, Secondary Healthcare
Facility)

Factors that militate against facility preparedness. Be-
yond preparedness, the respondents were also asked to
mention some of the factors that militate against having an
optimal level of preparedness. Among the factors mentioned
were: lack of funds, lack of space and poor design of the
hospitals, low level of awareness, and lack of collaboration
between different disciplines in health care. Some of their
comments that capture these were as follows:

“First and foremost is funds. We do not generate fund.
Treatment here is free and we survive on the subvention
from the government. This constrains the hospital from
achieving its objectives towards provision of universal
precautions.” (Pharmacist, SecondaryHealthcare Facility)

“When I say education, we went for training where we
were taught how towear idealWHOoutfit and all that, but,
then, they were basically videos, and there was no hands-
on training. We were supposed to come back to step
down the training to other members of staff. That didn’t
happen because we didn’t have the outfit to practice
with.” (Nurse, Secondary Healthcare Facility)

Suggestions on how to improve preparedness. The re-
spondents’ suggestions on the measures needed to improve
preparedness of their HCFs were also elicited. Among the
interventions mentioned were immunization of staff, espe-
cially the newly employed staff, implementation of continuous
education and training, relocation or renovation of old facilities
to a more suitable location and designs that enhance service
delivery, allowing some level of autonomy for departments to
fashion out their ownpreparedness programme, training-and-
retraining of staff, as well as educating patients to know the
basic level of precautionary measures expected of both
themselves and HCWs.

“I will have to say immunization because I rememberwhen
I was doing my house officer rotation, we all had to be
immunized.” (Doctor, Teaching Hospital)

“Continuous education and surveillance, so thatwe are not
caught unawares.” (Physiotherapist, Teaching Hospital)

“Probably, supply to healthcare facilities should be taken
over centrally and supply to each unit on a regular basis
instead of each unit having to request for it. All hospitals
should be supplied centrally, probably from theMinistry of
Health. It will not be the issue of hospitals providing from
their revenue or the allocated funding of the hospital.
Some hospitals are better equipped than others. We are a
bit sustained here because we have been receiving dona-
tions and funding.” (Pharmacist, Federal Medical Centre)

DISCUSSION

This study revealed that most HCWs lack adequate knowl-
edge on preparedness for emergencies and response to

communicable disease outbreak. The study also revealed that
HCFs were not prepared to manage outbreaks of communi-
cable diseases. This was similar to what has been reported
previously.17,18 The HCWs’ knowledge on preparedness was
limited to availability and use of universal precautions. Only a
few talked about training as part of preparedness,19 routine
drills and rehearsal on the handling of emergency situations,
and thedesign and location of infrastructure. The proportion of
the respondents that mentioned disease surveillance20 and
immunization21 as components of preparedness was insignif-
icant, probably because of a lack of understanding of their role/
importance in outbreaks management. The overall knowledge
of HCWs on preparedness is very vital in the control of any
disease outbreak.22 This knowledge should be comprehensive
for prompt, effective, and efficient response to communicable
disease outbreak.
Universal precautions alone cannot prevent or contain a

communicable disease outbreak. Adequate universal pre-
cautions should be practiced in well-designed HCFs, where
proper documentation and communication between various
units are optimal. The poor knowledge in preparedness
contrasted with what was expected in areas that just expe-
rienced a major EVD outbreak. This underscores the poor
efforts toward improvements in the HCS to avert in-
adequacies in the management of future communicable
disease outbreaks. Preparedness is a process with multiple
components, and if there were changes in the capacities
of the HCS to handle disease outbreaks, the HCWs would
have noticed the impact on the standard operating proce-
dures in the delivery of their services. A study that reported
high knowledge of preparedness among HCWs focused on
aseptic precautions and preferred the use of antiseptics
during outbreaks23 shared similar finding with this study. The
level of preparedness of HCFs cannot be complete without
improvement of the knowledge and skills of HCWs. Thus,
regular training and re-training of staff on preparedness is of
paramount importance.
Looking beyond the last EVD outbreak, there has been a

long history of other infectious disease outbreaks.3,24,25 In the
past decade, cholera, Lassa fever, monkey pox, HIV/AIDS,
and other strains of viruses have affected millions of people in
Nigeria.3,24,25,26 Fortunately, none transformed into a major
epidemic or worse still, a pandemic of global scale. However,
the threat persists, and the existing poorly designedHCFs and
non-implementation of adequate disease surveillance are
reflected in the poor ratings of the facilities presented in the
findings. The need for a coordinated restoration of basic
health services that includes immunization of HCWs, pro-
vision of universal precautions, implementation of control
programmes, disease surveillance, and infrastructural and
human resource development, which have been ignored over
time, is an urgent requirement. To achieve this, every HCF
requires the establishment of a system that responds to
emergencies and manages such response in the form of an
emergency operation unit (EOU). An EOU is a hospital-based
version of a WHO public health Emergency Operations Cen-
tre.27 It will be an important component of emergency pre-
parednesswithmulti-departmental coordination and response
to a variety of health-related hazards and disease outbreaks.
The EOU in the HCFs should have a physical space and ded-
icated staff with the ability to monitor events, using different
sources of data, improve on communication between public
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health and emergency management personnel, facilitate co-
ordination with multiple response partners, and provide space
for members of the incident command team to gather and
work. TheEOUshould be able to function during non-outbreak
periods, and surveillance data should routinely be interpreted
by an epidemiology unit. This will facilitate the rapid transition
to response mode during outbreaks and improve the cost-
effectiveness of investment in the infrastructure. The routine
use of EOUs during outbreaks and during non-outbreak pe-
riods helps to ensure sustained technical capacity for data
analyses, interpretation, and visualization tools and equip-
ment, as well as the knowledge to analyze and interpret
incoming health information.27–29

There is also a lack of financial investment in the area of
preparedness. During the recent EVD outbreak inWest Africa,
government and international agencies spent millions of
dollars in containing the outbreaks, and there were huge
losses of lives, as well as in regional economy.30 When
compared with the resources devoted to mitigating already
occurred outbreaks, the investment required for infectious
disease outbreak preparedness is strikingly little and cost-
effective. The advocacy by health-care groups should include
the articulation of the loss of lives and the economic losses
due to an outbreak to attract the urgently needed political will
for the establishment of a preparedness programme for
communicable disease outbreaks.
Although funds are required for implementation of any in-

tervention, the problem is not only due to lack of funds, but the
need to show transparency and diligence in the disbursement
of funds and the timeliness of the release of funds. This is very
important, considering that resource mobilization is always
difficult. Good cost-effectiveness evaluation could improve

the funding of HCS. According to a report by the Commission
on the Global Health Risk Framework, it will cost less than $5
billion annually to implement robust preparednessmeasures,
which is far less than the cost of a major disease outbreak or
pandemic.31 Thus, if themoney can bemade available during
an outbreak, it will be wiser to release a significantly less
amount for preparedness. There is a need to avoid the vicious
cycle of panic, fire-brigade-resource-wasting approach that
leads to huge investment of resources during outbreaks with
a resultant lack of interest and dwindled investments in pre-
paredness. The outbreak-driven responses are both ill plan-
ned and capital intensive and should be discouraged. The
health-care managers should allow diffusion of innovations
through the understudy of the military and other law en-
forcement agencies, to understand the factors that guarantee
their level of alertness andprompt responses to emergencies,
because both share the same denominator of protection
and safeguard of lives and properties (catastrophic health
expenditures).
It is also necessary to continually evaluate the design and

location of HCFs in view of containing the spread of any out-
break. Some of the existing HCFs were strategically located
when they were built, but with an increase in population and
dynamics of urban development, the design and space pro-
vided for the HCFs have been encroached upon by residential
and commercial buildings. Some of these facilities have
exceeded their capacity in termsofHCWs, caregivers, and the
patients they handle on a daily basis with very limited space
to deliver services effectively and efficiently. Some formerly
designated isolation areas have been taken over by wards,
offices, and other ancillary services. With the recent emer-
gence of outbreaks of infectious disease that require isolation

FIGURE 1. Level of preparedness of health-care facilities. This figure appears in color at www.ajtmh.org.
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areas/wards, it is difficult to find isolation space for such.
There is lack of space in between beds in wards for effective
infection control.32 Patients suffering from both communica-
ble and non-communicable diseases are routinely nursed
in the same open wards. This is a practice that should be
discouraged if the preparedness of HCFs must improve.
One limitation in this study is not including patients in the

evaluation of the level of preparedness of HCFs because it is
the responsibility of both the HCWs and the patients to
contain the spread of the infection; the perspective of the
patients may have revealed more areas that need interven-
tion and improvement. Furthermore, the conduct of this study
exclusively on government-owned HCFs is another limita-
tion. Inclusion of private HCFswould have given this study an
overall view on the level of preparedness of the entire HCS.
Although getting information on the level of preparedness
from HCWs in private HCFs can be a daunting task, effort
should bemade in future studies to include private HCFs. The
fact that this study was conducted in different states and
involved different cadres of HCWs, made the findings of this
study a good representation of the existing level of pre-
paredness of most HCFs in Nigeria, toward prevention of
disease outbreak.

CONCLUSION

Theoverall poor level of knowledge inpreparednessbyHCWs
and low standard of disease prevention and surveillance which
exists in most HCFs cannot effectively contain the spread of
communicable disease outbreaks. Efforts should be made to
improve knowledge in preparedness through regular hands-on
trainings and routine emergency preparedness drills. Health-
care facilities should look beyond the provision of universal
precautions to inclusion of improved inter-departmental com-
municationand informationsharing, and regular interpretationof
surveillance data by epidemiologists and establishment of EOU
ineveryhealth institute.AnEOUshould respond toemergencies
andmanage the same, and have the capacity to function during
non-outbreak periods and facilitate rapid transition to response
mode during outbreaks.
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