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Abstract
Background: The healthcare incident command system (HICS) is a potent disaster management tool in
healthcare systems. The present study aimed to evaluate the effects of HICS on the district health
networks (DHNs) covered by provincial Medical Universities (PMU) in terms of the management and
commanding of the corona crisis in Iran.

Methods: This cross-sectional research was performed in June 2020 in Iran. Data were collected using
the HICS assessment tool by trained crisis management experts in the DHNs. In addition, we investigated
the effects of the HICS use on the management and commanding of the corona crisis. Furthermore, the
effects of the HICS use were evaluated on two groups of DHNs with active HICS and DHNs with inactive
or no HICS.

Results: The total mean score of the corona incident command and management was 78.79±11.90
(range: 20-100) in all the DHNs. The DHNs had the highest scores in the dimensions of organizational
support and coordination and the lowest score in the dimension of support and planning. Signi�cant
differences were observed between the DHNs with active HICS and DHNs with inactive or no HICS in
terms of the mean scores of incident management and command and its dimensions.

Conclusions:  According to the results, the HICS use had a positive impact on the improvement of incident
management and command and all of its dimensions. Therefore, the HICS could be used in primary
healthcare for the systematic and proper management of infectious disease crises and increasing their
e�ciency in response to these phenomena.

Background
The coronavirus pandemic is a mass casualty incident (MCI), which requires MCI disaster management
based on the four main incident management stages of mitigation, planning, response, and recovery (1).
Spreading quickly across the world in 2019, the coronavirus disease (COVID-19) was identi�ed as a
global pandemic on March 11th, 2020 (2). The disease has been an unprecedented challenge for health
systems (3). An important issue in this regard is the increased number of the patients and
implementation of system-level operational compatibility (4). Meanwhile, the disease has signi�cantly
impacted the health systems of low- and middle-income countries (5). Iran con�rmed the spread of
corona in the country on February 19th, 2019, and all the provinces reported cases of the corona disease
up to March 5th, 2020 due to the rapid spread of the virus (6). Furthermore, an increase was also reported
in the load of the disease and number of the corona-related deaths in Iran due to concomitance with the
international sanctions against this country (2), as well as the shortage of medical, pharmaceutical, and
laboratory equipment (7).

The corona pandemic showed that the world is constantly affected by outbreaks of various diseases
despite the advances in medical sciences (8). Medical sciences have failed to manage this crisis without
the principles of crisis management. Emergency management is an inherent element of health systems
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(9), and emergency planning is a key responsibility of health systems (10). Based on global experiences,
the healthcare incident command system (HICS) is a valuable incident management tool, which plays a
pivotal role in increasing the quality of primary healthcare’ services (11). According to the crisis
management cycle, the HICS activation in the phase of response to the corona crisis is essential to the
practical organization of the affected areas by the viral infection (4). The structure operates by using a
logical and integrated management structure, describing responsibilities, developing clear reporting
channels, and applying a common and simple terminology system for the further coordination of the
institutions involved in unexpected events (13, 14). Moreover, the method could be exploited by Public
health care centers to enhance emergency planning and response in disasters and emergencies
regardless of their size or ability in patient care (15). HICS consists of �ve operational systems, including
command, planning, operation, logistics, and �nance/administration (16).

Although the corona pandemic is regarded as a health emergency, it cannot be combated only through
normal medical and preventive measures. In fact, the effective management of the disease requires
health interventions, through which public health surveillance systems are realized as the most essential
components of contagious disease management in emergencies are the presence of a healthcare system
and rapid introduction of proper control measures (17, 18). The establishment of a surveillance system in
emergencies, incidents or disasters is a complicated process and requires various resources, such as
human resources and speci�c administrative facilities and equipment (19).

The HICS provides the operational coordination required by an organization to respond to disease
outbreaks (4). In addition, the organization de�nes the roles and responsibilities of individuals,
organizational response functions, power lines, and communication and management practices (16).
Today, the HICS is widely used by healthcare systems (3). Iran has a large network of primary health care
(PHC), which provides healthcare services to the rural and urban areas of the country (20). The Ministry
of Health and Medical Education (MOHME) has necessitated that all health systems use this
infrastructure since 2011 based on the national disaster response framework (21). With the outbreak of
the coronavirus in Iran, the authorities o�cially announced the activation of this framework in the
healthcare system on all levels.

In response to the corona threat, the UW Medicine Systems in the health system of the United States used
the HICS instructions to collect organizational resources (3). However, limited research has been focused
on the implementation and evaluation of this framework despite its long-term use in the world (11, 22); in
other words, no comprehensive research has investigated the positive and negative impacts of this
system (22). Overlooking some of the quality-related aspects of the issue might be due to the importance
of establishing the HICS for emergencies (11).

Given the outbreak of the coronavirus in Iran and history of using the HICS in the primary healthcare
system of the country, the present study aimed to evaluate the effects of using the HICS in the district
health networks (DHNs) covered by provincial medical universities (PMUs).



Page 4/15

Methods
This cross-sectional study was conducted in the DHNs covered by the PMUs in Iran in June 2020. In total,
60 out of 62 DHNs were participated in this research. In Iran, public health care (PHC) is based on the
DHN; in other words, every area has a regional DHN, which is an organization constituting of District
Health Centers (DHC ), rural health centers, urban health centers, health houses, and a health posts that
provide healthcare services to all parts of the region. On the other hand, the network is considered to be a
sub-organization of the PMU, Each PMU covering one or more regions and monitoring PHC provision in
the province. Notably, some provinces have more than one PMU and the regions of the province been
divided between them. (23) (Fig. 1).

In the Iranian primary healthcare system, the HICS has a command group and four section including
planning, operation, logistics, and �nance/administration. The command group encompasses the �ve
situations of incident commander, public information o�cer, liaison o�cer, safety o�cer, and security
o�cer (24) (Fig. 2). In the present study, we applied the HICS evaluation tool to assess the HICS in Iranian
DHNs during the coronavirus crisis. The tool consisted of 50 items to assess incident management in the
four dimensions of organizational support, the implementation process of incident management,
resource and equipment management, and human resource management. The executive process of
incident management is performed through coordination, communication, and operations. The validity
and reliability of the tool have been reported to be acceptable for the Iranian population (25).

In the present study, the total scores of incident command and its dimensions were determined by
calculating the score of each dimension separately and weighting the score based on the number of the
items in each dimension. Following that, the scores of all the dimensions were summed up and divided
by the total number of the items to calculate the total score of incident command. The total scores of
incident command and its dimensions were determined within the range of 20–100. By dividing the total
score and scores of the dimensions, the scores were classi�ed as low, medium, and high; the scores
below the �rst quarter were de�ned as low, the scores within the quarters 1–3 were considered medium,
and the scores above the third quarter were de�ned as high.

All DHNs in Iran have Disaster Risk Management O�ces (DRMO) with disaster risk management experts
who are experienced in attending the training courses of disaster management and HICS. In each DHN
selected in the current research, data were collected by the disaster risk management expert of the DHN.
Information was collected from the DHN executives or key members of the Corona Crisis Committee,
each of whom was partly responsible for the corona crisis management. For instance, the questions
regarding the human resources were asked of the human resources department manager, and the
questions regarding the equipment and resources were asked of the head of the equipment and resources
department. The surveyors were trained on the collection of data online and via virtual sessions and
allowed to contact the research team in case of ambiguities. After the necessary training and providing
explanations about the objectives and methodology of the research and ethical considerations to ensure
the strength of the collected data, the research team meticulously monitored the performance of the
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surveyors. After data collection, post-performance control, assessment, and statistical control of the tools
were performed as well.

In the present study, the Iranian DHNs were divided into two groups; the �rst group had an active HICS,
and the second group had no HICS or had an inactive HICS. Both groups completed the questionnaire of
the corona incident management status, and the results were compared. Finally, the impact of the HICS
activation on the improvement of the response rate to the corona crisis in the country was assessed by
comparing various aspects of incident management in the two DHN groups (Fig. 1).

Data analysis was performed in SPSS version 22 using descriptive indexes (percentage, mean, and
standard deviation) and t-test.

Results
In the present study, 98% of the universities cooperated with the researchers. In total, 68.3% of the
participating universities (n = 60) had activated their HICS, while 31.7% had no HICS or active HICS. The
total mean score of the corona incident command and management based on various dimensions of the
framework was 78.79 ± 11.90 (score range: 20–100) in all the Iranian DHNs. Based on the score
classi�cation, 25% of the DHNs obtained high scores, while 50% and 25% obtained medium and low
scores, respectively. The �ndings also indicated that the DHNs had the highest score in terms of
organizational support and coordination and the lowest score in terms of logistic and planning (Table 1).

Table 1
Healthcare Incident Command level based on the HICS constructs at time of COVID-19 in the Iranian

DHNs (n = 60)
Healthcare Incident Command system
constructs

Low

n (%)

Average

n (%)

High

n (%)

Total Score

Mean ± SD

Total Incident Management and Command 15(25.0) 30(50.0) 15(25.0) 78.79 ± 11.90

Organizational support 26(43.3) 10(16.7) 24(40.0) 84.33 ± 11.63

Operational 12(20.0) 31(51.7) 17(28.3) 75.77 ± 12.17

Coordination 16(26.7) 30(50.0) 14(23.3) 82.66 ± 14.54

Communication 17(28.3) 28(46.7) 15(25.0) 79.86 ± 13.97

Planning 17(28.3) 30(50.0) 13(21.7) 73.11 ± 16.14

Logistic 15(25.0) 35(58.3) 10(16.7) 69.13 ± 17.24

Human resource management 30(50.0) 16(26.7) 14(23.3) 81.91 ± 14.73
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Based on the classi�cation of the incident management and command and the associated dimensions,
the obtained results showed that 34.2% of the DHNs with active HICS commanded and managed the
corona crisis at a high level, while 73.7% of the DHNs with no active HICS commanded and managed the
corona crisis at a low level. In addition, the DHNs with active HICS achieved higher scores in the HICS
dimensions compared to the DHNs with inactive HICS, so that none of the DHNs with inactive HICS could
be considered high-level in terms of planning, logistics, and human resource management (Table 2).

Table 2
Comparison of DHNs with an active HICS and without active HICS or no HICS according to HICS’

constructs at time of COVID-19 in Iran (n = 60)
Healthcare Incident Command
system constructs

DHNs with an active HICS

(n = 41)

DHNs without active HICS or
no HICS

(n = 19)

  Low,

n (%)

Average

n (%)

High,

n (%)

Low,

n (%)

Average,

n (%)

High,

n (%)

Total Incident Management
and Command

5(12.2) 22(53.7) 14(34.1) 10(52.6) 8(42.1) 1(5.3)

Organizational support 12(29.3) 7(17.1) 22(53.7) 14(73.7) 3(15.8) 2(10.5)

Operational 6(14.6) 20(48.8) 15(36.6) 6(31.6) 11(57.9) 2(10.5)

Coordination 5(12.2) 23(56.1) 13(31.7) 11(57.9) 7(36.8) 1(5.3)

Communication 10(24.4) 19(46.3) 12(29.3) 7(36.8) 9(47.4) 3(15.8)

Planning 7(17.1) 21(51.2) 13(31.7) 10(52.6) 9(47.4) 0(0.0)

Logistic 7(17.1) 24(58.5) 10(24.4) 8(42.1) 11(57.9) 0(0.0)

Human resource management 14(34.1) 13(31.7) 14(34.1) 16(84.2) 3(15.8) 0(0.0)

 

The analytical results of the present study indicated that the mean scores of command and incident
management and the associated dimensions signi�cantly differed between the DHNs with an activated
HICS and those with an inactive HICS (Table 3).
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Table 3
Comparison of mean scores of HICS constructs at time of COVID-19 in the Iranian DHNs (n = 60)

Healthcare Incident Command
system constructs

DHNs with an
active HICS

(n = 41),

Mean ± SD

DHNs without active
HICS or no HICS

(n = 19),

Mean ± SD

t P
value

Total Incident Command 83.02 ± 9.35 69.67 ± 11.88 4.710 0.000

Organizational support 87.80 ± 9.98 76.84 ± 11.62 3.753 0.000

Operational 78.69 ± 11.47 69.47 ± 11.50 2.895 0.005

Coordination 87.51 ± 12.03 72.21 ± 14.21 4.322 0.000

Communication 83.02 ± 12.28 73.05 ± 15.25 2.706 0.009

Planning 79.67 ± 12.64 58.94 ± 13.74 5.747 0.000

Logistic 74.82 ± 13.97 56.84 ± 17.51 4.274 0.000

Human resource management 87.43 ± 10.06 70.00 ± 16.32 5.085 0.000

Discussion
Several factors affect corona crisis management in health systems. However, few studies regarding the
coronavirus have been focused on the management of the crisis based on disaster management
principles. The present study aimed to evaluate various aspects of corona management and command in
two groups of the DHNs covered by the PMUs of Iran. A key strength of our study was the evaluation of
various dimensions of corona incident command based on a global algorithm, which encompassed all
the aspects of incident command and management in an emergency.

According to the current research, the DHNs with an active HICS system had more favorable
organizational support compared to the DHNs without an HICS or those that had not activated the HICS.
Overall, an HICS has multiple functional areas with speci�c purposes. The goals of each region are
hierarchically in line with the basic goals of the system and programs set by the upper echelons, so that
the presence of HICS functional areas could ultimately enable the organization to achieve multiple goals
(26), which in turn improved organizational support.

The value of the HICS system in the reduction of organizational differences has been an issue raised in
this regard, especially in large-scaled events (27). This could be due to the fact that the mere existence of
an HICS does not guarantee organizational success and may not enhance organizational support. In fact,
the strong commitment of organizational executive leaders, culture of organizational promptness, budget
to support planning, training, and practice signi�cantly impact executive commitment and the success of
HICS, which in turn promote organizational support (22). Furthermore, determining the organizational
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hierarchy of the HICS structure based on application requirements rather than the titles and positions of
individuals plays a crucial role in organizational success (28).

The HICS is an accurate, broad-spectrum management system in public health environments to de�ne
operational speci�cations, interactive management components, and incident management structures
(26). This framework is also a standard system for disaster response (29), as well as a standard
management system (30). Nevertheless, Stephen S. Morse has claimed that many health organizations
are not comfortable with the use of this system (31). In another study, Burkle F. M. et al. discussed the
application of the framework in health-related disasters on a large scale, especially in an epidemic (32). In
this regard, our �ndings indicated that the executive operation score of the DHNs with an active HICS was
signi�cantly higher compared to the DHNs with an inactive HICS or no HICS during the corona crisis. In
fact, the HICS has been observed to improve organizational operations during disasters through
prioritized operation checklists, identifying positions, and teamwork (14). In addition, the framework is
considered proper for complicated and multidisciplinary operations (33), so that the failure of one
component of the HICS would not lead to the failure of the other components (34). The e�ciency of the
system and its operations could enhance by measures such as promoting the culture of familiarity with
the HICS (12), familiarity with the organizational structure of the HICS (35), and the scienti�c and
practical training of staff regarding the framework and implementation of training (36). The HICS
provides a standard response format and increases coordination since it could be recognized by the
organizations and various sectors that are responsible for incident management, thereby affecting the
response rate (14).

According to the results of the present study, the HICS could improve the coordination status in the
corona crisis management, and the coordination score of the DHNs with an active HICS in the
coronavirus pandemic signi�cantly differed with the DHNs with an inactive or no HICS. In fact, the
framework provides the opportunity for the coordinated response to emergencies (33, 34, 37, 38), as well
as the multidisciplinary coordination for response to public health threats (33). In addition, the system
creates unity in severe crises by enabling the use of reciprocal efforts (27, 39).

In the current research, the DHNs with an active HICS had better communications in the corona crisis
management, and the difference between the DHN groups was considered signi�cant in this regard. In
general, the HICS is a communication system (40), which enables the communication and sharing of
resources between health institutions and organizations (37). The framework also promotes
administrative communications (22) through establishing clear inter-organizational associations (38)
and preventing unnecessary communications (41), while also facilitating communications between
hospitals, medical emergencies, and other response systems (40, 42) and foreign organizations (43).
Although this system is not an actual disaster plan, it acts as a guide to the proper organizational
management of an emergency (37, 40), thereby increasing the ability to retrieve scheduled and unplanned
events (44) and remarkably facilitating responding, planning, decision-making, and documentation (13).
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In the present study, the PMUs with an active HICS had better planning, while none of the DHNs with an
inactive or no HICS had a high planning score. Among the studied dimensions, the lowest corona crisis
command score in the DHNs in Iran belonged to the planning dimension. Considering that the HICS
improves planning, it is essential to assess its activation and correction in organizational planning prior
to an incident or disaster (22) and cluster the obtained data based on the actual response stage method
in order to improve the e�ciency of the HICS structures and activities in the planning stage (32).
Moreover, the framework could help eliminate the lack of the executive commitment of the system in the
planning department (22).

According to the results of the present study, the weakest incident command dimension in the Iranian
DHNs was the logistics dimension. In other words, the lowest score was obtained in this dimension,
which might be due to the international sanctions against Iran during the current pandemic (2).
Considering this issue, the elimination of the �nancial barriers of the health system and �nancially
supporting the establishment of the HICS improve the e�ciency of the framework (45). Despite the
international sanctions, the DHNs with an active HICS had extremely better performance in the logistics
�eld in the current research. On the other hand, the DHNs with an inactive HICS or no HICS had improper
performance and could not obtain high scores in any of the dimensions. Therefore, it could be concluded
that the system is able to reduce the loads of logistic problems during crises by exploiting all the
resources for problem-solving (28), supply needs, resources, and equipment (46), thereby providing the
health facilities required for emergency management (30).

According to the results of the present study, the human resource management of the DHNs with an
active HICS was signi�cantly better than the DHNs with an inactive or no HICS. In addition, none of the
DHNs with an inactive or no HICS obtained a favorable score in this dimension. By providing services in
the shortest possible time (12), identifying the areas for expanding services during patient overload
periods (46), preventing rework (38), and using human resources regularly (39), the HICS encourages
individuals to take on the necessary responsibilities in a timely manner (45), which in turn results in
effective human resource management, as well as adequate and e�cient human resources (38).

Conclusion
Considering the e�ciency of the HICS in the management and command of the coronavirus crisis and
the aspects of organizational support, executive operations, coordination, communication, planning,
logistics, and human resource management, it is recommended that the HICS be established in primary
healthcare systems in the preparation phase and prior to biological crises and public health epidemics in
order to identify the challenges and complications in organizational planning and assess the related
practices and maneuvers, while also using the principles in the phase of response to epidemics such as
corona. The use of this system leads to the systematic management and proper command of infectious
disease crises, thereby increasing the e�ciency of health systems in response to these crises.
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HICS: healthcare incident command system; DHNs: district health networks; PMU: provincial Medical
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primary health care; DHC: District Health Centers; DRMO: Disaster Risk Management O�ces.
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Figures

Figure 1

Public Healthcare system structure in Iran
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Figure 2

Healthcare Incident Command System in Iran


