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ESTABLISHING HOSPITALS™ DISASTER RESILIENCE ON THE
CASE OF HEALTHCARE INSTITUTIONS OF SMALL CAPACITY

Marina Nenkovi¢-Rizni¢?’; Borjan Brankov?8; Mila Pucar?®; SneZana Petrovi¢30

Abtsract

In case of disasters, caused by natural hazards or antrophogene factors, it is
important to preserve the function of health institutions. The World Health
Organization has developed the HSI (Hospital Safety Index) method that can
categorize a healthcare facility in terms of disaster safety in a simple and relatively
reliable way. If a healthcare facility has a smaller capacity (up to 20 beds) it can be
assessed using a simplified method of HSI according to the recommendations of the
World Health Organization. By assessing the list of elements according to the
recommendations, the potential weaknesses of the facilities that can lead to security
threats can be preliminarily identified. On that basis, emergency interventions could
also be defined in order to increase the safety of the healthcare facility. Paper uses
methods (the standard HSI method and the method applied to small-capacity
hospitals) for assessing the resistance on the selected case of a low capacity
healthcare facility in Belgrade.

Key words: Disaster resilience, hospital safety index, capacity of a healthcare facility

Introduction

Resilience in terms of cities generally refers to the ability to absorb, adapt and
respond to changes in an urban system [1], [2], [3]. The resilience and preservation of
the social infrastructure, within which schools and hospitals are of special
importance, is an integral part of city resilience [4]. [5]. The World Disasters Report
2017 states that there are increasing number people in urban areas in low- and
middle-income nations are susceptible to high levels of risk generated by rapid
urbanization, poor governance at the local level, unprecedented population growth,
and poor health services [6].
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Hazards can be natural or man-made (anthropogenic hazards) and they carry with
them a high probability of causing socioeconomic consequences (possible human
losses, damage to property and the economy including the destruction of
infrastructure), but also the probability of harmful effects on the environment
(environmental impacts) [2].

The Sendai Framework for Disaster Risk Reduction 2015-2030 was adopted in 2015
[7], which set long-term goals and assessed the effects of the previous Hyogo
Framework (168 signatories, including Serbia) [8]. Disasters that are often influenced
by climate change are even more frequent and intense, making the progress towards
sustainable development much more difficult. The Sendai Framework, together with
the Action Plan, sets high targets within three priority fields: understanding disaster
risk; strengthening disaster risk governance to manage disaster risk; investing in
disaster risk reduction for resilience [7].

Materials and methods

Population healthcare in special conditions caused by hazards is addressed through
the issue of critical infrastructure. The European Directive 2008/114/EC defines
critical infrastructure as an asset, system or part thereof located in the Member States
that is essential for the maintenance of vital societal functions, health, safety,
security, and the economic or social well-being of people, the disruption or
destruction of which would have a significant impact on a Member State as a result
of the failure to maintain those functions [9]. Each country adopts its own national
regulations that define these issues in more detail.

Hospitals and other healthcare facilities play an important role during disasters, as
they provide “lifeline” services to reduce the disaster associated mortality and
mobility, and thus minimize the impact of disasters on the community [5, 10-13].
Efficient hospital disaster management is considered an essential way for hospitals
to supply continuous health services during disasters, even if the hospitals are
directly affected by the disaster [14-15].

Hospital Safety Index - difference in methodologies

Hospitals and other healthcare facilities represent more than 70% of a country’s
public spending on health and it is important to provide continuity in their work
during emergencies and disasters. It is vital to identify the level of safety and
functionality a hospital will have if an emergency or disaster occurs. Hospital
evaluations aim to identify elements that need improvement in a specific hospital or
network of hospitals (healthcare facilities), and to prioritize interventions in
hospitals that, because of their type or location, are essential for reducing the
mortality, morbidity, disability and other social and economic costs associated with
emergencies and disasters [16].

Using methodology based on the Hospital Safety Index (HSI), proposed initially by
Pan American Health Organization, can significantly show weak points and
improve resilience of healthcare facilities in emergency situations [17]. Evaluation
through the HSI is a methodology for the fast and relatively economical evaluation
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of the functional capacity of a hospital. The HSI not only estimates the functional
capacity of a hospital during and after an emergency, but it also provides ranges that
help authorities determine which hospitals most urgently need actions to improve
their safety and functionality.

The check is carried out using a basic group of criteria that is diversified into 2
forms: 1) general information on a hospital, and 2) the safe hospital checklist,
divided into 4 modules: Module 1: Hazards affecting the safety of the hospital, the
role of the hospital in an emergency and disaster management; Module 2: Structural
safety; Module 3: Nonstructural safety; and Module 4: Emergency and Disaster
Management. Each of these modules contains a set of questions for evaluation,
whereby the risk is quantified based on the magnitude of impact on the safety and
capacity of the healthcare facilities, as well as the probability of a risk occurring. The
structural safety of the hospital involves assessment of the type of structure and
materials, and the previous exposure to natural and other hazards. Nonstructural
Safety refers to architectural safety, Infrastructural Protection, Access and Physical
Security, Critical Systems and Equipment and Supplies. The Emergency and Disaster
Management (the functional capacity) considers the level of preparedness of a
hospital’s organization, personnel and essential operations to provide patient
services in response to an emergency or disaster.

There are two models for weighting the modules to calculate the safety index.
Depending on the hazards identified through the Module 1, the research was
directed to the use of one of the following evaluation models (model 1 is used in the
earthquake prone areas, model 2 is used in other situations):

In the model 2, which will be used further on, all the modules are given equal
weight: structural safety has a weighted value of 33.3% of the index; nonstructural
module has a weighted value of 33.3%; and the emergency and disaster management
is weighted at 33.3%.

This model was used as a base for the research in the larger scale healthcare facilities.
On the other hand, parallel with the methodology for the large scale hospitals (basic
methodology), a new, adapted methodology was introduced for the small scale level
healthcare facilities (by Pan American Health Organization) [18]. This methodology
has some significant changes (in the type and number of criteria), having in mind
specific conditions in the local environment and the scale of the healthcare facility.
Model for weighting the modules is not presented in the HIS for small-sized
hospitals and because of that models introduced in HSI for large-sized hospitals will
be used.

Case study of private small-sized healthcare facility in Belgrade
Analysis of the hospital through modules 1-4

This particular healthcare facility has been chosen, having in mind tendencies for the
development of small-sized healthcare facilities on local and national level. In this
regard, such institutions will play an important role in the future development of
health care system in the next period in Serbia. Also, in the last decade there was a
huge development in the private healthcare sector with the possibility for its
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inclusion in the existing national-funded healthcare system. Network of Public
Health Institutions in Serbia has more than 20 public health institutions with up to
20 beds and private health facilities in which HSI methodology for small-sized
hospitals can be applied [19].

The total number of private health institutions and private practices is 1342. 112
(8.34%) are higher health systems (general/special hospital, health center, etc.),
while 1230 (91.65%) are a small practice or a clinic. Total private health care is the
highest in Belgrade (40.4%), while the lowest is in the eastern and southern Serbia
(16.4%) [20].

Private hospitals are generally more cooperative and open for the collaboration in
the scientific research process, and the procedure for obtaining approval and permits
for research is altogether more efficient. Also there is greater possibility of benefits
and direct application calculations of the HSI index in practice of such heath care
facilities.

The healthcare facility is made up of two buildings (one new and one old). The old
building has a ground floor, two upper floors and a gallery, while the new building
has three lower floors, a ground floor and two upper floors, with a total gross
building area of 2042 m?2. The Healthcare building 1 is older, and it has all technical
documentation regarding its present state, while the Healthcare building 2 is newer
and has a complete project documentation. The ground floor of the Building one
becomes floor 2 in the Building 2 and they act as one area in the healthcare center.
The capacity of the healthcare facility is 8 apartments (around 20 beds/ patients) (Fig.
1,2).

. -

Figure 1: Site pla of the buildings

For the purpose of this research, methodologies of HSI for large-sized and small-
sized healthcare facility was used [17], [18]. The two HSI questionnaires were filled
out from modules 1, 2, 3 and 4. The healthcare facility’s technical documentation was
used to fill in modules 2 and 3. It included architectural plans and sections, technical
descriptions of the buildings, the electrical scheme and plans etc.
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Figure 2: Ground floor elevation of the old building (southern part) and
the new building (northern part)

Table 1: Safety levels for hospital by module for HSI checklist for large-sized

hospitals

Unlikely to Likely to function Highly likely to Total

function (Safety level = function
MODULE (Safety level = | Average) (Safety level =

Low) High)
?ﬁ‘gg‘ﬁiﬁiety 2,25 12,75 85,00 100
Nonstructural
safety (MODULE 3) 9,92 23,97 66,12 100
Emergency and
disaster
management 0,00 12,85 87,15 100
(MODULE 4)

Table 2: Safety levels for hospital by module for HSI checklist for small-sized

hospitals

Unlikely to Likely to function Highly likely to Total

function Safety level = function
MODULE (Safety level = f’kver:lyge) (Safety level =

Low) High)
(s;?écg%sgety 0,00 11,62 88,38 100
Nonstructural
safety (MODULE 3) 9,94 20,11 54,65 100
Emergency and
disaster
management 0,00 8,05 91,95 100
(MODULE 4)
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The tables and figures should be placed close after the paragraph of their first
mentioning. All figures and tables shall be numbered with Arabic numerals. The
table headings shall be centred above the tables. The figure captions should be
centred below the figures.

1,00
0,90 +—— —
0,80 - —
0,70 - —
0,60 - —
0,50 - —
0,40 - —

0,30 - |
0,20 HSI for small-sized

010 - | hospitals

0,00 - T T )
Structural Nonstructural Emergency and
safety safety disaster
(MODULE 2) (MODULE3) management
(MODULE 4)

m HSI for large-sized
hospitals

Figure 3: Safety index by HSI for large-sized hospitals and for small-sized hospitals

Discussion on module 1 - direct correlation between
climate change and HSI

After the evaluation of the building safety according to modules 2, 3 and 4 it was
concluded that it is necessary in both methodologies to use the module 1 not only as
part of descriptive data (although represented in a table) but also as an additional
parameter in assessing the hospital safety. This part of the HSI evaluation in both
methodologies is closely related to the specific hazards - floods, extreme
temperatures etc. (in the territory of Serbia).

The methodology for both large-sized hospitals and small sized hospitals, in the final
stage of the calculation, do not consider climate change impact on the increased risk
of natural disasters (flood, windstorm, drought, fire, etc.), which is necessary for
further evaluation of resilience of certain buildings.

In this case, based on the research conducted for the needs of this case study, it was
concluded that the further research should be also extended to surrounding built
area. In this way, the direct causes of hazards would be determined and evaluated.
The module 1 is an initial recommendation on hazards in relation to which the
vulnerability/ safety is assessed, and it is necessary to carry out its further
evaluation at a specific example and to include information and potential warning
about the surrounding context of the building. In addition to not being evaluated in
a single evaluation, there is also a lack of correlation between this and other
modules.

In addition, in order to establish a direct correlation between the HSI calculations,
within the research were used the guidelines given in the Action Plan of the
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Republic of Serbia [21] and those contained in the Sendai Protocol [7] which should
be implemented in the local HSI:

[] establishing a set of measures within designing of buildings that would ensure
the construction in accordance with: temperature conditions through a control of
internal temperature; the improvement of thermal insulation of buildings;
passive cooling, i.e. enabling the natural ventilation of buildings; strategic
designing of green areas, etc.

[] establishing a set of measures within urban planning which would prohibit the
construction of buildings in the areas that could be threatened by flooding,
landslides, flash floods and other natural hazards.

Conclusion

The conducted HSI analysis in the area of a private health care facility in Belgrade
indicated the area for possible improvement of the methodologies for the HSI
developed by the WHO. Network of Public Health Institutions in Serbia and private
health institutions and private practices have great number of small-capacity health
care facilities in Belgrade and in Serbia in total. In that sense, it is important to
determine adequate criteria and effectiveness of checklists that can show real
vulnerabilities and urgent measures to increase safety. Developing this methodology
is important for prevention and mitigation of harmful consequences in the event of a
disaster.

Namely, considering the fact that low indices of vulnerability of the healthcare
facility were obtained through the results of the evaluations of large-sized and small-
sized hospitals (modules 2 - 4), it is possible to conclude that the building belongs to
category A, which means that it is likely that the hospital will function in
emergencies and disasters. However it is recommended to continue measures to
improve emergency and disaster management capacity and to carry out the
measures in the medium and long term to improve the safety level in case of
emergencies and disasters.

On the other hand, the assessment of the safety of modules 2-4 and comparison
between two methodologies showed in some modules a different safety level and
neglecting of some criteria in HSI for small-sized hospitals. For this reason, the paper
suggests that additional criteria in this methodology in module 3 should be
customized to small-sized healthcare facilities or at least to extend evaluation criteria
with the one given within module 3 (as in HSI for large-scale hospitals).

In this methodology, the new parameters that are not included in standard
evaluation were taken into account, in order to establish correlation between hazards
and the role of the hospital in the emergency and disaster management. In addition,
the guidelines given in the Action Plan were also used in the research to establish
direct correlations between the HSI calculations.
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