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Abstract: The COVID-19 pandemic has placed enormous pressure on healthcare systems. In the
first line of the “war” against the virus, hospitals tried to maintain their general operations, while
supplementing their services with COVID-19 patient care. To tackle the new difficulties, hospitals
had to develop strategic response plans, and were in need of finding the most effective management
structure for their institution. The focus of this paper is the aforementioned management structures.
After overviewing the international literature, we identified three different approaches and we
named them the Horizontal, Vertical, and Intermedier Approach. The separation is based on the
following features: decision making, information distribution, command forwarding, intra-hospital
communication channels, hierarchy, and control. After summarizing the international experiences,
we introduce a Hungarian centrum hospital’s approach, as the institution was assigned to fulfil
COVID-19 centrum hospital duties in the middle of the first wave. The North-Buda Szent Janos
Central hospital was in need of restructuring their management structure, and the leadership decided
to transform it into a hierarchical, vertical structure, operating with centralized decision making
and personal control. This control-command system idea came from the hospital’s Internist Head
Coordinator Physician, who is the first author of our article, and had serious military medicine
experiences (in Afghanistan).
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1. Introduction

The COVID-19 virus had affected countries all around the world and healthcare
systems had to respond to exponentially increasing infection numbers [1]. In general, the
response of healthcare systems can be separated into three levels: National, Regional or
Hospital Grouping Level, and Hospital Level [2—4]. In this paper, the author’s aim is to
give light to this last level of organizational changes. Being in the front line of the global
“war” against COVID-19, hospitals had to make several institutional, strategic decisions
to allocate extra capacity for treating COVID-19 patients, while solving the problem of
maintaining outpatient care in other departments as well [5,6]. Each hospital had to adapt
to the new situation in a limited amount of time, which meant there was huge pressure
on institutional leaderships to tackle all kinds of operational, logistical, managerial, and
strategic difficulties [7].

Many publications in the current international literature provide alternative solutions
to several challenges [8,9], while fewer publications concentrate on the leadership systems
that hospitals implemented during the pandemic [10]. This paper focuses on different
management and leadership approaches. The discussion includes decision making, com-
mand and information distribution, and operative control. After overviewing the current
international literature, we identified three different kinds of leadership structures that had
been used “against” the virus.
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With the Horizontal Approach, we present a position where hospitals maintained their
pre-COVID-19 management structure and supplemented it with an additional function,
that of COVID-19 care.

The Vertical Approach will regard situations where hospitals changed their organiza-
tional structure, and tried to structurally adapt to the crisis. These institutions centralized
their leadership and operative control; their command and information distribution chan-
nels became vertical, and, therefore, hierarchical.

The third one is the Intermedier Approach, which essentially is a mixture of the
Vertical and the Horizontal structures that uses ideas from both approaches.

At the second part of this review article, we introduce the strategic approach of one of
Hungary’s largest centrum hospital’s used during the pandemic. The North-Buda Szent
Janos Central Hospital had to transform their institution to a COVID-19 centrum hospital
in the middle of the first wave; therefore, the leadership decided to implement a vertical,
military-like command-control system to handle the crisis and to provide COVID-19
treatment for patients in different physical conditions.

2. Methodology
2.1. Horizontal Approach

In this chapter, we discuss a form of leadership response, where hospitals maintained
their management structure and supplemented it with COVID-19 care, without reorga-
nizing the institutional hierarchy. We would like to introduce a typical example of the
aforementioned approach. The Bichat-Claude-Bernard Hospital [11] is a university hospital
which has 1000 beds. The institution belongs to the biggest European hospital complex,
the Assistance Publiquee Hopitaux de Paris (AP-HP). As we can see in Figure 1, three
responsibility levels (lines) were defined in the institution. From our article’s point of view,
the first two levels are the important ones; they show the hospital’s strategic levels.
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Figure 1. Key levels for outbreak management, an example of the Horizontal Approach.

In the first line are the departments directly involved in the management of COVID-19
patient care, including Virology, ID (Infectious Diseases Department), ED (Emergency
Department), IPC (Infection Prevention Control), and the ICU (Intensive Care Unit). The
second line is called “Second-Line Departments in Hospital”. This level is composed
of Hospital Management, Human Resources, Switchboard, Security, Biohazard Waste
Management, Biological Departments, Radiology, and Other Departments. On the same
level, the leadership also created a multidisciplinary Crisis Response Team which supported
decision making on pandemic response and updated the hospital on the current literature
about the pandemic. In the Crisis Response Team, specialists were delegated from the
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IPC, ICU, and ID departments, and the hospital management also had a representative
there. This team was co-working with the hospital management to boost the efficiency of
decision making, and enhance the effectiveness of in-hospital communications. Biological
Departments, Human Resources, Switchboard, and Security also belonged to that second
line, supporting the care-giving departments. To ensure a “comprehensive and collective”
crisis strategy, the hospital held regular crisis meetings, involving HCWs (Healthcare
Workers), heads of departments, and administrative staff. We call this example horizontal:
because the management structure is composed of three horizontal responsibility levels,
information distribution does not have a hierarchical one-way route. Also, decision making
is less centralized than in the Vertical Approach examples.

2.2. Vertical Approach

In this chapter, we introduce another aspect of management changes. As soon as the
COVID-19 pandemic spread out, hospitals in this group had to change their leadership and
communication structure and decided to restructure it as hierarchical and vertical. There
are two typical ways of vertical implementation: the first is the Strict Military Approach,
whilst the second is the Incidental Command System.

The military system [12] relies on commander-subordinate relationships. The essence
of this relationship is that the commander has the vision, sees the big picture, defines the
aims, and communicates it in clear intentions to a subordinate. After the intent is conveyed,
the subordinate has relative freedom regarding how they achieve the goals and how they
combine different resources. At the end of the day, what matters is whether the goals are
achieved. That makes decision making quick and centralized, and the execution effective
and decentralized. In the next chapter we show a practical implementation of the military
approach from Israel.

2.3. Strict Military Approach

Rambam Health Care Campus [13] is a 1000-bed academic hospital serving the over-2
million residents of Northern Israel. The institution responded to the pandemic by first
pre-defining intra-hospital communication groups, which were placed in a strict hierarchy
to avoid communicational chaos and information loss. The medical teams of the hospital
were inserted into those communication groups; all groups used the so-called Ex-TeamsTM
communication and command platform, which was essentially a virtual cloud-based
communication tool. This system allowed transmission roots to be cut as soon as possible,
and the leadership could track the efforts of each department and was able to allocate
resources accordingly. Figure 2 presents the implemented structure.
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Figure 2. Organizational structure in a hospital implementing the Strict Military Vertical Approach.
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On the top of the communication hierarchy stood the Hospital Level COVID-19 Control
Center, which was in direct communication with the Department Level Control Centers
(DLCC). The DLCC members were the departments” head doctor, the head nurse, and a
hospital management representative. Under the DLCC, in the communication hierarchy;
stood the Patient Care Unit. This unit also had a head doctor and a head nurse who were
in contact with the medical staff who were treating the COVID-19 patients.

To sum up, the hospital created a hierarchical communication system by implementing
a piece of real-time cloud-based software and a strict set of rules for communicating orders
and command forwarding. Decisions were based on real-time data collected by high-tech
sensors and were processed by artificial intelligence overseen by political and military
experts (National Mission Control Dashboard).

2.4. Incidental Command System

Incidental Command System (ICS) is officially defined as a “standardized approach
to the command, control, and coordination of on-scene incident management that pro-
vides a common hierarchy within which personnel from multiple organizations can be
effective” [14]. This system is essentially a vertical command-forwarding structure, which
provides operational information and commands from top to bottom as the hierarchy
stands. ICSs are designed to organize responses to crisis situations and disease outbreaks
(for example, SARS in Taiwan, HIN1 in Mexico) [15,16]. To give an example of the visual
structure of this system, we shortly discuss the implementation of a Hospital Incidental
Command System (HICS) from a hospital in Nepal (Figure 3).
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Figure 3. Organizational branch in a hospital that implemented the Hospital Incidental Command
System.

The Patan Hospital is one of Nepal’s largest hospitals and operates as a teaching
hospital for health sciences. The institution activated their ICS before the second wave
of COVID-19 patients had been found in their region. As we can see in the picture, the
incident commander is the head of the leadership. Under them, four different hierarchical
branches provide planning, operational and communicational, logistical, and financial
duties. The commands and aims are distributed in a strict top—-down manner; the decision
making is centralized as the incident commander’s duty is to make final decisions on
pandemic response and operation [17].
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Additionally, we would like to mention that two prestigious hospitals, namely Stam-
ford Hospital [18] and Mayo Clinic [19], also implemented the HICS and highlighted the
following facts: HICSs were designed to tackle short term, local (or single-site) crisis situa-
tions. In the case of a Hospital Grouping over a longer time period (several month/years),
the system must be personalized to the institutions and a separated Hospital Response
Plan needs to be developed as well.

2.5. Intermedier Approach

In this chapter we introduce an example from China, where the leadership created a
response system that was a structural novelty in their institution, but it was neither strictly
vertical nor hierarchical; it converged more on the Horizontal Approach.

Zhongda Hospital, Southeast University [20], is an academic and comprehensive
regional medical center in Nanjing, Jiangsu Province, China. It is equipped with 2000 beds.
As can be seen in Figure 4, the institution established an Emergency Leadership Committee
(ELC), created and oversaw their response plan, and also made strategic decisions. Below
the ELC in the hierarchical branch, other coordinating and healthcare professional teams
cooperated to tackle operative difficulties.
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Figure 4. An example of the Intermedier Approach structure.

2.6. Summary of Main Characteristics

The Horizontal Approach is an organic response, where hospitals maintain their
original management structure. These are decentralized structures, which promotes col-
laboration, autonomy, and information sharing across the organization. Decision making
is based on discussions, and usually supported by a multidisciplinary team of health-
care workers. Communication channels are maintained; the COVID-19 care function is
essentially added to the pre-COVID-19 operation.

The Vertical Approach is characterized by centralized decision making, strict prede-
fined communication channels, and a reconstructed vertical hierarchy. Communication is
based on forwarding commands and reporting in a clear, one-way route.
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The Intermedier Approach example was a borderline solution to the crisis. The
presented hospital established teams to tackle the new challenges. They assigned one team
to lead the decision making, and other teams cooperated with each other. This solution
used ideas from both the aforementioned approaches.

In general, organizations with a vertical structure and a strict hierarchy can adapt
easily to quickly changing environments, like crisis situations, wars, or pandemics, while
organizations with horizontal structures can operate more effectively in a complex and
slowly changing environment [21]. The theoretical main characteristics of the Vertical
Approach and the Horizontal Approach are summed up in Table 1.

Table 1. The theoretical main characteristics of the Horizontal Approach and the Vertical Approach.

Horizontal Approach Vertical Approach

Effective adaptation to complex, slowly changing Fast adaptation to dynamically changing
environments environments

Decentralized decision making Centralized decision making

Organized and complex information distribution One-way control-command system, strict
branches, more autonomy for departments, provides ~communicational hierarchy, fast

more room for discussions information distribution
Multidisciplinary healthcare teams Multidisciplinary healthcare teams

3. Case Study—North-Buda Szent Janos Centrum Hospital and the COVID-19
Pandemic Challenge

In 2020, healthcare systems and hospitals were trying to devise a strategy to cope
with a new, unknown epidemic [22,23]. The North-Buda Szent Janos Central Hospital (in
Hungarian: Eszak-budai Szent Janos Centrumkoérhaz, hereafter referred to as “Szent Janos
Hospital”) was given a priority assignment in the fight against the COVID-19 epidemic for
a large part of Budapest and the neighboring regions.

In the spring of 2020, the hospital was tasked with creating and operating a COVID-19
unit. The Szent Janos Hospital had not had a similar function since WW2, and procedures
and guidelines for such a situation were scant. In Budapest, a city of 2 million inhabitants,
the Szent Laszl6 Hospital had previously handled most infectious disease functions. The
number of physicians and nursing staff available was limited. Our work was made more
difficult by the fact that most of the organizational tasks had to be carried out while the
unit was already in operation and gradually expanding. Meanwhile, the other functions
of this large hospital also had to be maintained and other departments needed to be kept
COVID-19-free.

3.1. Vertical Idea—Military Experience

The hospital had to react to external changes at short notice, so a rapid-response
hospital strategy had to be developed for effective management. Only a system with
a vertical structure, based on quick decisions and personal supervision, could compete
with the ever-increasing number of infections in the middle of the first wave. Among
the hospital’s assets, it is noteworthy that the person assigned to supervise the COVID-19
coordination tasks (the first author) had considerable military medical experience (in
Afghanistan). In the following chapters, we would like to discuss our Hospital Response
Strategy during the COVID-19 pandemic.

3.2. The 4+1 Basis of the Response Strategy

Precise and efficient patient distribution was the basis of the strategy. The distribu-
tion was provided by the occasionally set up Outpatient Clinic Triage Department. To
enhance effectiveness, we organized a 4+1 level of care in our hospital, based on the
protocol issued by the Hungarian Public Health Centre [24]. Patients were sorted into
different levels, considering their physical condition and characteristic symptoms (effort
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dyspnea, tachypnea, low oxygen saturation, chest pain, radiological abnormality). Patients
in suspected /mild /moderate condition were assigned to the first level of care. The second
level was for moderate—severe cases. This was followed by the third, severe level. Infected
patients in critical condition requiring intensive therapy were assigned to the fourth level, in
which mechanical ventilation took place. After categorizing the patients, each of them was
transferred to one of the four departments that were assigned to acute COVID-19 patient
care. The “level-based” distribution is going to be shown on the following graph. The
hospital, as its own idea, created the “+1” Chronic COVID Department, where the treatment
and rehabilitation of patients who had undergone the critical part of infection, and did not
require acute care, took place. In the following chapters, we will describe the leadership,
control, and operational management strategy that the hospital implemented. Another
important part of the operation was that each patient’s condition was monitored day by
day regarding whether they should have been transferred to another level of department
based on their physical conditions.

3.3. Szent Janos Hospital’s Vertical Contro—Command System

The basic idea was to build the central control vertically, where we could transmit
commands in one direction and the reporting system could go the other way. With this hi-
erarchically organized communication structure, we intended to ensure effective execution,
precise control, and to minimize information loss. As can be seen in Figure 5, the trunk of
the organizational system is formed by the positions of the medical director general and
Internist Head Physician Coordinator (IHCP). Under the direction of the leadership group
were the heads of COVID-19 patient care sites, based on the 4+1 levels idea mentioned
earlier. To complement the group laterally, Infection Prevention Control (IPC) and the
Head Physician of the Intensive Therapy Department were also supporting the centralized

decision making.
Medical director general
Infl.actlun Internist Head Intensive Therapy
Prevention Control .. Department head
Physician hysici
Coordinator physician

+

IV. - Critical level

physician managing
the pool of doctors

Intensive therapy care

LLevel -l Level NV, Level covip-
Chronic
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I

Internal medical care

- : Command and Information given by Superior
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«+— :Discussion or Information/Knowledge Sharing

Figure 5. The trunk of the organizational system is formed by the positions of the medical director
general and Internist Head Physician Coordinator (IHCP).
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3.4. Command

Strategic decisions were made by the medical director general. He then issued the
decision, in the form of a direct order, to the IHPC, who personally visited the various
COVID-19 departments each morning where, after conducting the medical visit, he held a
briefing on the director’s instructions in the presence of the designated heads and staff of
departments. From that point onwards, the departments were responsible for the precise
execution of orders, whether administrative, medical, or organizational.

3.5. Control

Personal supervision was considered important to control the precise execution of
orders and the quality of care. This was also entrusted to the IHPC, who monitored the
functioning of the wards, the number of doctors (Physician-Patient ratio), the quality of
caregiving, the progression of patients’ conditions, and the hygienic protocol executions.
Once the information was collected, the IHPC reported directly to the director, and these
reports formed the basis for the decisions which followed. The IHCP also coordinated the
Physician Pool, which was a centralized pool of physicians working in our hospital. The
pool was established to relieve the department heads from the responsibility of human
resource logistics.

3.6. Decision Making, Knowledge and Information Sharing

The medical director general was responsible for centralized decision making. In
practice, the director made the institutional decisions alone, but he considered the options
and processed the given information in cooperation with the head physician of the Inten-
sive Therapy Department and the Internist Head Physician Coordinator, who were both
experienced professionals in their specialties. They occasionally held meetings, where they
could discuss certain changes in the pandemic situation, human resource management,
operative difficulties and achievements, overview new protocols, and also could assess the
risks of decision options. Besides these meetings, the IPC Department informed the IHCP
about the pandemic statistics, hygiene protocol changes and the updated international
literature on antiviral medication, infected condition progressions, and current patient care
recommendations. With this centralized system, our hospital managed to have quick and
effective responses to the new challenges in every wave.

4. Conclusions

All over the world, hospitals had to adapt to the previously unseen challenge of
the COVID-19 epidemic [25-27]. Overviewing the international literature, we identified
three different strategic approaches to tackle the unseen challenges of the pandemic. We
summarized the characteristic differences between the Horizontal and Vertical Approaches
and presented an Intermedier example as well.

Then, we introduced our centrum hospital’s strategic response plan to the crisis in
the middle of the first wave. Szent Janos Hospital found itself at the forefront of patient
care in the fight against COVID-19 virtually overnight. As a result, it had to develop a care
management system that it had not previously had.

In response to the various waves of the epidemic, we kept expanding the spectrum
of our COVID-19 care and established a 4+1 level care system with unified oversight and
management, and ongoing communication between the heads of the 4+1 care system,
under the supervision of the Internist Head Physician Coordinator, the medical director,
and the director general of the hospital. The established command-control system with
personal operative control turned out to be effective.

Information sharing and discussions helped us to improve from our experiences to
make the necessary changes in strategic response. The idea of a centralized doctor pool
saved time and energy by reducing logistical challenges for department heads, so they
could fully concentrate on patient care. With this vertical transformation of our previous
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management style and the aforementioned changes, we could keep control in our hands
during each of the COVID-19 pandemic’s waves.
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