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The outbreak of the disease in the African countries in 2015 caused massive death and
contamination of the healthcare personnel those who were engaged in treating the infected
patients and caused irreparable damage to the healthcare system. In this study, the vulnerability
of the team of health service providers during the Ebola outbreak in Liberia, Guinea and Sierra
Leone is studied. The article also proposes solutions that can be learned as a lesson, help in
increasing their resilience in similar biological hazards and planning management strategies for
similar events in the future. Long before the outbreak took place, West African countries were
already facing acute problems in terms of access to health services and health infrastructure.
The most important shortcomings for the same were identified as insufficient number of health
personnel and capacity shortage that prevented the people from being ready to deal with such
uncalled events viz. accidents and epidemic disease outbreak. The Ebola epidemic exacerbated
the persisting problems caused due to a shortage of personnel in these countries and caused
the death of a large number of common people as well as healthcare personnel. Generally,
the vulnerability of the health team working during the Ebola outbreak could be divided into
five general dimensions: 1. Management weakness; 2. Lack of engineering and environmental
control; 3. Obstacles in the use of personal protective equipment; 4. Not having enough skills
and practice exercises; and 5. Ignoring the social factors and satisfaction of the healthcare
personnel. The main theme of the study was failure to understand the risk of personnel in
accidents and disasters. Findings revealed building capacity and reducing vulnerability of
the healthcare personnel against disasters and epidemics depends upon the perceived risk,
which is a decisive factor for any intervention. Maintenance of human resources is impossible
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1. Introduction

bola is an infectious disease which is caused
by a virus belonging to the Filoviridae cate-
gory. The virus transmits from infected hu-
man beings to healthy ones through close
contact with either the secretions of the
affected person or the dead bodies of the
persons who succumbed to Ebola infection
or the infected environment. If infected, the patients start
showing severe and uncontrollable symptoms such as
nausea, diarrhea, and bleeding [1]. Ebola epidemics can
affect any country and cause undesirable consequences
both in terms of human lives and economic losses. It is
therefore recommended that each country should be pre-
pared for the worst. The recent Ebola outbreak in West
Africa showed that absence of a resilient health system
that is prepared to tackle such epidemic events can cre-
ate fundamental problems in maintaining the community
health of the country [2].

In a general context, a resilient system is prepared to
absorb energy from a hazard while providing the basic
health services at the same time [3]. Therefore, the pres-
ence of a resilient health system is crucial to the medi-
cal infrastructure of any nation. Such a system has direct
effects on the resilience of the community and helps in
increasing the level of readiness to mitigate the effects
of disasters [2]. One of the most important aspects of
the health system’s resilience is the existence of enough
personnel who are trained enough to handle such cir-
cumstances [3]. That is why protecting health personnel
is essential to build capacity and to respond effectively
to such incidents. Hence, maintaining and supporting the
health of such healthcare personnel should be considered
as the main axis in the various phases of disaster man-
agement cycle, including readiness, response, and resil-
ience of the system as well as a priority in health system
management [3].

Thus, identifying the factors responsible for the vulner-
ability of these personnel and, trying to fix them can play
important roles in promoting the resilience of the health
system and society. In the last 40 years, more than 20
Ebola outbreaks have been reported in the African coun-
tries, including the outbreaks in Zaire and Sudan in 1976
and Congo in 1995 [4, 5]. The rampant spread of the
disease in West Africa started in 2013 and it aggravated
to a such a degree that after a period of only two years,
February 2015 to be more specific, 22495 (definite,
probable, suspicious) Ebola cases and 8981 Ebola asso-
ciated deaths with mortality rates of 40% in 9 countries
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of Guinea, Liberia, Mali, Nigeria, Senegal, Sierra Leone,
Spain, England and the United States were recorded.

However, the highest severity of disease was observed
in the three countries of Guinea, Liberia and Sierra Le-
one, where around 10500 people were infected by the
virus. Such medical emergency had destructive and
severe economic, mental and psychological effects on
the socio-economic structure of these countries [6]. In
fact, the Ebola outbreak challenged the health system’s
ability of these affected countries in such a way that in
2014 World Health Organization had to announce Public
Health Emergency of International Concern (PHEIC) in
West Africa [7, 8].

Even though the importance of the subject has already
been realized, very few studies worked on the vulnerabil-
ity of health personnel engaged in managing the patients
during the Ebola outbreak. However, these studies suf-
ficiently highlighted the importance of studying causes
and ways of vulnerability, especially in the three coun-
tries listed with high transfer volume and how it affected
the health care population affected by the virus [9-11].

Case study of health and treatment systems, which
faced with such dangers provides further understanding
and contributes to the development of the concept of vul-
nerability. These factors may further be applied for de-
vising ways that can improve the resilience of the health
system. The qualitative case study described in this ar-
ticle was conducted with the goal of reporting health
problems and vulnerabilities during the Ebola outbreak
in these three African countries viz. Guinea, Liberia and
Sierra Leone. It was also intended to provide recommen-
dations and strategies to increase the resilience of health
personnel in similar viral outbreaks.

2. Case Report

Even before the Ebola outbreak, West African countries
have been identified to be in poor condition in terms of
access to health services and health infrastructure, such
as safe drinking water [7]. The expensive cost that people
paid for receiving health care services increased poverty,
and created financial class distances in these countries,
which further degraded the health care conditions. Many
healthcare centers were short staffed and unable to pro-
vide the necessary services. This situation shows the lack
of capacity building in these countries to manage such
massive epidemic outbreaks of diseases. During the
Ebola outbreak, these affected countries had the lowest
capacity to establish a health care system to tackle the
increasing number of laboratory tests, and control the
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Figure 1. The shortage of doctors, nurses, and midwives in the four African countries, according to Oxfam report

spread of infection. Fear and distrust in the health system
further led to the delay in initiating and implementing ef-
fective and efficient response as was needed [12].

The situations thus emerged revealed important and
fundamental problems in the healthcare system of these
countries, such as persisting discrepancies in the role of
the society as a whole in protecting and promoting health,
the role of healthcare personnel in providing the appro-
priate health care services required for controlling the
spread of infection, accurate publication of medical in-
formation as well as establishing a health care and health
promotion system. According to the WHO standards, the
number of healthcare staff trained in countries must be
2/3 physician, nurse and midwife per 1000 people.

According to Oxfam (Figure 1), the number of people
in these three countries faced with a lot of deficiencies,
the fulfillment of which will cost $420 million to train
90020 physicians, 37059 nurses and midwives and fill
this shortage of manpower (Figure 2). Furthermore, a
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severe shortage of health centers and hospitals in these
countries was also recorded (Figure 3) [3]. The Ebola ep-
idemic further exacerbated the shortage of personnel in
these countries, especially because of the fact that since
March 1, 2015, a total of 492 health personnel died [7].
Since healthcare personnel have a key role in preventing
the spread of Ebola by treating and tending to the needs
of the already infected patients, it is natural to presume
that the risk of contact with patients and contaminated
discharge was very high [4].

As in Sierra Leone, the occurrence of Ebola in health
personnel was 100 times more than ordinary people (Inci-
dence rate of 80.04 per 100,000 people) [9]. High incidence
of this disease in these people indicates their high vulner-
ability to the disease. It was also seen that 318 healthcare
staff were infected in the three above mentioned countries
in the first 9 months of the outbreak, out of which 152
people died (mortality rate of 48%). By February 2015,
the number of infected rose to 8§22 and so did the mortality
rate (488 died, i.e. mortality rate of 59%) [13].
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Figure 2. The cost needed for training and salary of health care personnel in four African countries

Amanat N, et al. Health Services Vulnerability During the Ebola Outbreak: A Qualitative Report. Health in Emergencies and Disasters Quarterly. 2017; 2(4):217-225.




July 2017, Volume 2, Number 4

60

Iilealthin
Emergencies and [dlisasters (0luarterly

50

40

30

20

03 0.8

Guinea Liberia

Figure 3. Number of hospitals in the three African countries per 1000 population

This outbreak had very devastating effects on the frag-
ile and vulnerable health systems of these countries and
especially its healthcare personnel, among which nurses
and nurse assistants made up more than 50% of those
infected with the virus. However, reduction of the per-
centage of healthcare personnel infection from 12% in
July 2014 to less than 1% in February 2015 as a result of
working in close cooperation with WHO and the Min-
istry of Health of these countries and use the strategy
of maintaining health and Professional Security OHS,
founding guidelines for the prevention and protection of
infectious diseases sowed that the infection of the health
team and the outbreak is preventable with reduced vul-

nerability and increasing their resilience [8].

3. Materials and Methods

The present study presents a qualitative case report,
which was studied through the content analysis ap-
proach. At first, reports by internationally recognized
organizations, such as Oxfam, WHO, presentations and
interviews in the context of the Ebola outbreak were col-
lected from the three countries of Guinea, Liberia and
Sierra Leone. The qualitative content analysis approach
was used to analyze them on the basis of the Graneheim
method [14]. For content analysis, the collected resourc-
es were read carefully several times and parts related to
the research question were initially encoded and then the
same codes were sorted and categorized into subcatego-
ries, main categories and themes.

According to the analysis of the quality content of Grane-
heim and Lundmann, qualitative content analysis was
done with varying degrees of interpretations and concen-
trations. In any text or image, there are obvious messages
for description and latent meaning for interpretation. Both
obvious and latent messages need interpretation, some of

Sierra Leone  Average OECD
(no data)
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which may vary in depth and abstraction levels [15]. In
Table 1, the vulnerability of health personnel during the
Ebola outbreak in the three countries of Liberia, Guinea
and Sierra Leone are categorized in different areas such
as failure to understand and conceive the risk during care.

The main theme of the study was the role of failure to
understand the risk healthcare personnel are exposed to
while treating patients because of accidents and disasters.
According to the findings of the study, failure to under-
stand risk promotes risky behaviors and increases vulner-
abilities on numerous occasions. Among the examples of
this lack of recognition are the risk of contact with bodies,
failure to comply with the standards and precautions for
dealing with an infected patient (when dealing with blood
and secretions), failure to take medical history of patients
and re-examine them to understand the new symptoms of
Ebola (especially people under 5 years old) and delay in
laboratory diagnosis. In this study, five main categories
were formed, which included:

Management weakness

Occupational Safety and Health Administration
(OSHA), National Fire Protection Association (NFPA),
many government agencies and trade associations have
standards for protecting people at work. One of these
standards is management controls. Ignoring these stan-
dards can have irreparable effects on the staff. This cat-
egory can be further categorized into the following:

Patient traffic and transmission problems

The cases reported in this section include not perform-
ing triage or performing triage in the wrong way, inap-
propriate control of patients and health personnel while
moving between health centers.
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Table 1. Vulnerability indicators of health services providers in the Ebola outbreak

Lack of Understanding and Realizing the Risk During Care (Main Themes)

Categories

Sub-Categories

Failure to comply with the control instructions and prevention of infectious diseases

Management weakness

Lack of engineering and environmental control

Obstacles to the use of personal protective
equipment

Not having enough skills and operational
exercises

Ignoring social factors and staff satisfaction

Problems with entering, leaving and carrying patients

Lack of equipment and personnel
Lack of proper isolation
Lack of environmental control
Failure to use or incorrect use of PPE

Non permanent use of PPE

Not having skills and not practicing hand washing

Lack of skill in collecting biological samples
No or delayed payment of rewards and fees

Lack of societal supports

Failure to comply with the control instructions
and Infectious Prevention Diseases (IPC)

One of the most important vulnerability factors of the
Ebola epidemic was the lack of standard operating pro-
cedures and specific responsibilities in establishing the
IPC and lack of expertise in IPC.

Absence of equipment and personnel

Cases of capacity shortages rely on the lack of equip-
ment, tools, proper training, limited capacity or wrong
instruction in the field of managing contaminated equip-
ment, lack of required capacity or proper education in
the management of corpses.

Lack of engineering and environmental control

The second principle of the US Occupational Health and
Safety Administration is engineering control. Among the
topics neglected in these countries are:

Lack of proper isolation

Lack of perception of danger at different levels in the
health system and the weakness of the infrastructure
caused the risks of not being investigated. Also, there
were no programs that meant for making preparations
and capacity building. Among the examples are proper
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facilities for isolation, not separating high-risk areas and
low-risk areas, infrastructure constraints, not separating
public sectors from Ebola patients and lack of access to
proper transportation system for patients and corpses.

Non-environmental control

This part includes improper decontamination of equip-
ment and surfaces, lack of adherence to the principles of
hand hygiene and lack of using soap and alcohol.

Barriers to the use of Personal Protective Equip-
ment (PPE)

OSHA regulations require PPE of eyes, face, head,
and body while performing dangerous actions, includ-
ing while handling patients suffering from dangerous
contagious diseases. Other considerations include hear-
ing protection, protective clothing, protective coatings,
barriers and respiratory equipment. Hazards may include
process or environmental hazards, chemical hazards, ra-
diological hazards or mechanical stimulants which may
involve individuals through absorption, inhalation or
physical contact with chemicals. In the spring of 1994,
the OSHA revised its PPE regulations and assessed the
risk to determine the need to use PPE for preventing pos-
sible damage [16]. It was identified that there were many
barriers to using PPE during Ebola outbreak including
lack of use or improper use of PPE, non-permanent use
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of PPE, multiple use of already used PPE and personnel
resilience in using PPE.

Not enough skills and operational exercises

Analyzing the problems faced during this outbreak also
indicated lack of exercise and low staffing skill. Lack
of skills and not practicing hand washing, lack of skill
in safe methods of collecting biological samples, the in-
juries caused by needle stick, having contact with mu-
cus while removing PPE, smoking when wearing PPE,
using mobile phone, nursing care at home and hugging
colleagues are the most important factors under this
domain. On the basis of the curriculum, health system
preparedness as well as training and practice of the com-
ponents of the health team’s readiness [17] and preparing
an effective response to an urgent urgency and to acquire
or upgrade basic skills and competencies along with
multi-year planning was recommended [18].

Overlooking the social factors and satisfaction of
personnel

Overlooking the social factors and satisfaction of per-
sonnel includes absence or delay in payment of rewards
and fees, lack of social support [13].

4. Discussion
Lack of understanding the danger

Vulnerability of health system personnel during the Eb-
ola outbreak in the three countries was categorized into
main theme, five categories, and eleven subcategories.
The main theme of the study was the “lack of under-
standing of risk”. Health and safety principles are based
on possible workplace hazards. Known working condi-
tions are not likely to change every day; the staff mem-
bers perform the same tasks, and in general, they have an
implicit understanding of it. However, conditions during
emergency operations can vary greatly. In emergencies,
most likely, risks are not fully understood, especially in
the initial response operation, risks may vary sharply
throughout the response operation [14].

The importance of understanding the risk is so great
that it is emphasized as the first priority of the Sendai
Framework. This framework is an international road
map for countries. The main categories include manage-
ment weakness, lack of engineering and environmen-
tal control, obstacles to the use of personal protective
equipment, not enough skills and operational exercises
and ignoring social factors. The countries present at the
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meeting were required to provide practical solutions to
increase the perception of danger in different categories,
including people and authorities [15].

Management weakness

Management weakness category includes three subcat-
egories: failure to comply with the control instructions
and prevention of infectious diseases; problems arising
from admission, discharge, and carrying patients, and
the lack of equipment and personnel. Regarding “observ-
ing the control instructions and prevention of infectious
diseases”, development of IPC training is considered as
the main factor in the capacity building of the health-
care personnel which in turn will lead to effective risk
management in health centers [17]. Also, important top-
ics which are always emphasized in the management of
events, having programs at different levels and based on
risk. In this program, standard protocols and procedures,
roles and responsibilities should be determined [18].

Campbell et al. Miller and WHO reports, all empha-
sized the importance of complying with the control and
prevention guidelines [19, 20]. Other cases of person-
nel vulnerability include “problems due to traffic and
transfer and patient triage in the health center”. It is as
one of the most important categories in the management
of accidents in the health system, especially hospitals,
management of injuries at admission, and intra-hospital
and inter-hospital transfers. For this reason, the special-
ized functions of any hospital include function of triage,
decontamination, and having operational plans and pro-
tocols in the nearby regions [16].

The existence of this vulnerability suggests the absence
of program, practice, and acquiring the necessary skills
in this regard. Availability of equipment and personnel in
health centers is necessary in capacity management and ca-
pacity building which is an important factor for readiness
of healthcare personnel and centers [16]. In fact, capacity
building is imminent for effective response at reasonable
times and times of emergency. In a study by Margaret et al.
and the Oxfam Institute it was found that capacity build-
ing in the field of personnel and equipment play important
roles in the health system’s resilience [3, 21]. Of course, in
this study, the lack of capacity building and the shortage of
personnel are mentioned as the employee vulnerability in
the health system that should be paid attention.

Engineering and environmental control

Another major category in this study is “Engineering
and Environmental Control”, which has two sub-catego-
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ries viz. “lack of isolation” and “environmental control”.
Multiple studies also mentioned availability of specific
places such as isolated or quarantined parts to prevent
the spread of disease and the effects of healthy people as
one of the resilience aspects of self-regulation [19-21].
In addition, it seems that in this case, lack of risk per-
ception at different levels in the health system and the
weakness of the infrastructure caused lack of having a
program for creating readiness and capacity building.

Obstacles to the use of personal protective equipment

The other main category is “Obstacles to using per-
sonal protective equipment” which has two sub-cate-
gories viz. “lack of using PPE” and “non-persistent use
of PPE”. The study of William et al. is in congruence
with this study and indicated that using PPE for person-
nel during Ebola outbreak is considered necessary but
insufficient and they acknowledged that either pulling
out or removing PPE due to sweating can also lead to
contamination of membranes in warm and humid condi-
tions. In addition, fatigue increases the chance of error
[22]. Lesperance also mentioned it as one of the factors
of the resilience of the health team, and indicated that
wearing PPE provides relaxed and secure feelings in the
personnel, especially during epidemics [20].

Not having sufficient training and training

Another main category is “lack of enough training and
training” with two sub-categories viz. “lack of skills and
not practicing hand washing” and “lack of skill in col-
lecting biological samples”. It should also be considered
that respondents who deal with such biological agents
should be appropriately trained and informed about the
possible risks that they will be facing in such grave con-
ditions. Training on operation time is required initially
and annually. Training should be conducted both in
classroom and at work with a qualified trainer and the
records of education should be preserved. When a new
hazard is created, retraining is required [14].

Furthermore, training must be followed by a practic-
ing stage, which will ensure the real time readiness of
the personnel [21]. Exercises can be discussion-based or
operation-based, which ultimately cause finding weak-
nesses in the program and increasing skill in procedures
[21]. Previous studies have identified that weakness of
the training, lack of training, and lack of educational
curriculum are critically emphasized in the in-service
training regimen but training during education is usually
generalized and non-specific [17, 22].
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Ignoring social capital and satisfaction of the
health team

The last main category is “Ignoring social capital and
satisfaction of the health team” was further divided into
two sub-categories viz. “lack or delayed payment of re-
wards and payments” and “lack of social protection”.
Its effects can be shown as weakening of cooperation,
no motivation, and eventually reduced productivity. In
health system, social capital has two dimensions: sense
of value and sense of responsibility among the staff and a
comprehensive and strong community engagement with
the health sector. Strengthening this capital, especially in
the pre-incident stage, promotes the psychological resil-
ience of personnel after enlarged traumas and speeds up
the recovery of the health system.

Paying attention to personnel motivational factors in
many ways can be effective in effectuating the success
of healthcare programs [23]. In line with this study, in the
study of Shine et al. too indicated that social capital is the
most important dimension of community rejuvenation
during and after the Ebola outbreak [24]. This is justified
by the fact that the health system and its medical staff are
actually representative of the community.

5. Conclusion

Considering the above propositions and discussion and
lessons learned from the Ebola outbreak in African coun-
tries, it was concluded that the following points should
be addressed on an immediate basis so as to increase the
resilience of the healthcare team in accidents and disas-
ters, especially in epidemic disease outbreaks: paying at-
tention to the first priority of the Sendai framework i.e. to
understand the danger of disasters and considering that
to modify the methods and policies of healthcare man-
agement. It was also proposed that doing so will play a
significant role in reducing vulnerability and taking risk
reduction measures in the healthcare system. Therefore,
it is recommended that policy makers and health manag-
ers should place these points in their planning priorities.

Furthermore, it must also be considered that since work
force is the most important capital of a system and orga-
nization [23], reduced human resource vulnerability and
their increased ability will play essential role in effective
and timely response to disasters in the healthcare system
too. Moreover, the protection and support of health per-
sonnel and their increased resilience must be given due
importance in planning and preparation of response stages
and building a resilient health system. Countries which
are already identified to have fragile and vulnerable health
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infrastructure in different dimensions, including the hu-
man resources sector, need to initiate long-term strategic
planning to increase capacity and reduce vulnerability.

In addition, implementing comprehensive programs
that will augment the process of acquiring and practicing
recommended skills, as well as preparing for perform-
ing procedures, paying attention to the materialistic and
spiritual aspects of the personnel, increasing satisfaction,
and implementing motivational power play can help in
successful planning and preparation of the personnel
for accidents and disaster management programs. Thus,
with resilient personnel, resilient health system can be
reached and from resilient health system, resilient soci-
ety can be reached.
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