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he adverse consequences of emergencies obvi-
ously support the need for integrated prepared-
ness of operational teams at the emergency
response management to do their best to response most
reasonably and effectively. The main obstacle to this pre-
paredness is the lack of coordination across the various
groups which obstruct attempts for preparation. Achieve-
ment of proper coordination requires effective relation-
ship among all team members. One way to improve co-
ordination is to identify effective individuals that play vital
roles as coordinators in the network. This survey has been
done among 142 responders of the emergency manage-
ment, as a case study. To identify members who occupy
the central positions as coordinators, this study utilized
centrality indicators including degree, closeness, and be-
tweenness of social network analysis at the individual level.
The data were collected through structured interviews and
were analyzed into social network analysis program, UCINET
6.0. This study, also, performed an attempt to investigate
the relationship between demographic factors and central-
ity indicators. Statistical analysis was performed with SPSS
16 and GraphPad. According to the findings, individuals
with high mutual selections in both directions (in and out
degrees) had more chance to be accepted as powerful and
influential members by other members (P<0.0000). Findings
of this study indicated that there is no significant relationship
between demographic factors (age, material statues, educa-
tion level) and centrality indicators (P>0.05).Also, there was
a significant relationship between demographic variables
such as work experience, type of unit and the number of
the experience in the emergency situation and the centrality
indicators (P<0.05). Consequently, the present research stud-
ied the relationships among the team members of the emer-
gency management to select coordinators. The findings of
this study may allow the planners and decision makers to be
aware of hidden relationships in their network.

Keywords: Coordinator, Emergency response Manage-
ment, Social Network Analysis

as consecuencias adversas de las emergen-

cias obviamente respaldan la necesidad de

una preparaciéon integrada de los equipos
operacionales en la gestion de respuesta a emergencias
para hacer todo lo posible para responder de manera mas
razonable y eficaz. El principal obstaculo para esta prepa-
racion es la falta de coordinacion entre los diversos gru-
pos que obstruyen los intentos de preparacion. El logro de
una coordinacién adecuada requiere una relacion efectiva
entre todos los miembros del equipo. Una forma de me-
jorar la coordinacion es identificar personas efectivas que
desempenan funciones vitales como coordinadores en la
red. Esta encuesta se realizé entre 142 personas que res-
pondieron a la gestion de emergencias, como un estudio
de caso. Para identificar a los miembros que ocupan los
puestos centrales como coordinadores, este estudio uti-
lizo6 indicadores de centralidad que incluyen el grado, la
cercania y la interrelacién del andlisis de redes sociales a
nivel individual. Los datos se recolectaron a través de en-
trevistas estructuradas y se analizaron en el programa de
analisis de redes sociales, UCINET 6.0. Este estudio tam-
bién realizd un intento de investigar la relacion entre los
factores demograficos y los indicadores de centralidad.
El andlisis estadistico se realizé con SPSS 16 y GraphPad.
Segun los hallazgos, los individuos con altas selecciones
mutuas en ambas direcciones (dentro y fuera de los gra-
dos) tuvieron mas posibilidades de ser aceptados como
miembros poderosos e influyentes por otros miembros (P
<0,0000). Los hallazgos de este estudio indicaron que no
existe una relacion significativa entre los factores demo-
gréficos (edad, estatutos materiales, nivel de educacion)
y los indicadores de centralidad (P> 0.05). Ademas, hubo
una relacién significativa entre las variables demogréficas,
como la experiencia laboral, el tipo de unidad y el nu-
mero de la experiencia en la situacién de emergencia y
los indicadores de centralidad (P <0.05). En consecuen-
cia, la presente investigacion estudio las relaciones entre
los miembros del equipo de manejo de emergencias para
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seleccionar coordinadores. Los hallazgos de este estudio
pueden permitir a los planificadores y tomadores de deci-
siones conocer las relaciones ocultas en su red.

Palabras clave: Coordinador, Gestion de respuesta a
emergencias, Analisis de redes sociales.

ince emergencies can occur at any time and

without any warning, it is expected that op-

erational teams in the emergency response
management (ERM) are effectively and reasonably pre-
pared to respond. Ensuring a unified and well-organized
preparedness requires teams to be coordinated and their
members recognize as significant matters particularly dur-
ing the preparedness stage. Effective coordination among
various groups is critical in minimizing response time, al-
locating the resources properly, avoiding duplication of
activities!, mitigating adverse consequences as the core
activity, and unifying and integrating the activities to en-
sure the most efficient use of resources for achieving the
pre-determined objectives?. Otherwise, the lack and de-
fects in coordination across the various groups are among
the main obstacles to preparedness, which results from
competition over resources, confusion in activities**, and
damage to teamwork®.

B In Oxford dictionary, coordination is defined as® “the
ability to move different parts of the body smoothly
and at the same time"”.

B Fayol” pointed out that “coordination is to harmonize
all the activities of a concern so as to facilitate its work-
ing and its success”.

B With reference to natural disasters, coordination is
defined as “an organized process of different groups
of individuals with different responsibilities working
together to achieve and maintain strategic plans, re-
sources, information, activities, etc.”® and to efficiently
and logically reach some common objective'® which
depend on the interactions and relationships among
several individuals™.

Therefore, based on the coordination’s definition from the
natural disasters point of view, it is important to organize
the dependencies and relations between individuals to co-
ordinate the target wished actions. In fact, within the in-
dividuals with different duties, it seems essential to match
separate activities and services and clarify responsibilities
to reach a common coordination. Moreover, there must
be an integrated connection between entire members of
operational teams to ensure proper coordination. One
way to improve the efficiency of coordination is to select
effective individuals who play vital roles as coordinators.
Such coordinators can also assist members of the ERM to
prepare for emergencies appropriately in addition to play-

ing the role as a successful catalyst®.

B A coordinator is defined in the Oxford dictionary as®:
«a person whose job is to organize events or activities
and to negotiate with others in order to ensure they
work together effectively».

B According to the interview results in the present sur-
vey, it can be mentioned that “a coordinator is a per-
son who cohesively organizes various teams and team
members together to coordinate the activities and re-
sponsibilities to achieve the ERM objectivities as best
as possible”.

Based on the literature, well-trained organizational co-
ordinators are critical factors in effectively responding to
emergencies''. Presence of strong people in the key coordi-
nating positions allowed to have greater efficiency in creat-
ing a coordinated response in a real environment'!, moti-
vate others to participate and support coordination, pro-
vide confidence to use extant capabilities among different
groups' and improve patient satisfaction in hospital set-
tings'. As the research on public health section indicates™,
coordinators are effective to communicate, manage, and
coordinate with the health staff and departments.

In construction projects, the role of the coordinator is
critical to success and achieving the objectives of the proj-
ect'. Also, in education programs, coordinators have ef-
fective roles to synchronize, develop, and monitor training
activities and efforts'. In general, these research studies
suggest that the efficiency and performance of the orga-
nizations are considerably affected by the central individu-
als as coordinators who should be particularly noticed. As
such, key players should be well detected and determined
to coordinate quickly and effectively in the ERM. This
study, therefore, aimed to explore which team members
really had this responsibility. More specifically, this case
study tried to identify sets of coordinators within team
members of the ERM in a refinery during 2015-2016. In
order to do that, the principles of social network analysis
(SNA) were chosen and applied. The present study, also,
examined the associations of some demographic factors
with centrality indicators among emergency responders.

In the following sections of the article, first, the SNA and
centrality indicators are explained, second, the composi-
tion of the ERM is presented, third, the methodology and
data analysis are presented, and at the end, the results are
presented and discussed.

Social network analysis: Social network analysis (SNA)
consists of actors that are connected to each other'® and
tries to study their relations within social networks'>-??,
SNA provides a mathematical approach to measuring the
strength of relations'”2!, and plays an important role in
determining the key players within individuals engaged
in a network'”'823. Moreover, SNA has been applied to
assist the planners to recognize key players in diverse or-
ganizations. Some researchers?#?> applied SNA to find out
the key organizations of multi-organizational coordina-




tion networks, the major organizations in responding to
terrorist attacks', and the critical individuals in criminal
networks?®, the terrorist networks?’, and the agricultural
and cattle networks?®. One of the most important indica-
tors to identify the key players in SNA is centrality which
was also used in this study to identify coordinators within
responders of the ERM.

Centrality

Centrality, in this study, refers to identifying the central
actors in the network and demonstrating the overall im-
portance of actors with high power and impact in the per-
formance of the network'7202228 on whom the relations
with other actors depends?. The important indicators of
the centrality include degree, closeness, and betweenness
which allow identifying the key players'. In the following
section, these centrality indicators are explained at the in-
dividual nodes level.

Degree centrality

Degree centrality refers to measuring the importance of
an actor and to calculate how many relations existed be-
tween him/her and the other network actors®. This index
implies the total number of direct connections the men-
tioned actor has with the other network actors'?° and
indicates the power and influence the main actors to have
in the network?2%. In a directed network where the con-
nection’s direction is important, the degree centrality is
divided into in-degree and out-degree centralities?®3':32,
The number of all incoming ties to a specific node is mea-
sured as the in-degree. Also, the number of out coming
ties from a given node is measured as the out-degree?®33.
For example, in a friendship network, if an actor received
more incoming ties, it means that s/he has more power in
the network. Also, an actor with high out coming means
that s/he has great influence on other actors'-%.

Closeness centrality

This measure focuses on the distance between a specific
actor and the other actors in the network?. The actors
with the shortest paths are considered the most signifi-
cant and the most important players'”?° and are the most
influential in the network3. In a directed network, in-close-
ness is measured based on the main actor’s availability for
the other actors. On the other hand, out-closeness is mea-
sured based on the other actor’s availability for the main
actor. In an information network with high closeness, the
exchange of information takes place quickly and inversely;
while, in the same network with low closeness, quick in-
formation exchange is hindered?1°.

Betweenness centrality

This indicator is based on the shortest paths that the main
actor can form to link two other members or groups and
function as a point of control and intermediary in the net-
work'34, In a friendship networks, for example, an ac-
tor who links the other actors, can control friendship flow
and achieve more power'. Also, in communication net-
works, as another example, a high betweenness central-
ity actor can play the role of intermediary in the flow of
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interactions among all pairs of actors and can, in addition,
be considered significant?.

The objective of this study was to determine coordinators
with emphasis on centrality indicators in coordination net-
work. So, these three indicators of centrality were used.

Participants

To address the purpose of the present study, the main
structure of the emergency response management and its
subsets were determined. The study was carried out in a
refinery as a case study that included seven teams com-
posed of 142 members (table 1, the number is related to
the number of responders in each unit). All participants
were male. One important matter was to determine the
responders who played the role of coordinators in the co-
ordination network among the team members. In order to
do this, the principle of SNA was chosen.

Table1. The structure of the emergency response team
(n=142)

Unit-

No Number Composition
Fire- Supervisor (1), Assistance (1), Officer
1 fiahting-32 (4), Firefighters (18), Mechanic (2),
gnting Drivers (6).
2 Rescue-5 Supervisor (1), Rescue (3), Driver (1).
Manager (1), Assistance (1), Safety
3 HSE-29 (10), Permit (2), HSEMS (2), Health (4),

traffic (6), Electrical (1), Machine (2).

Supervisor (1), Doctors (4), Nurses (6),
Pharmacists (2), services (2), Reception
(2), Drivers (3).

4 Medical-20

Supervisor (1), Assistance (1),
Maintenance & Repairs (11),
Storekeeper (5).

5 Logistic-18

Supervisor (1), Assistance (1), Control

6 | Security-32 (12), Physics or Operational (18).

Public
Relations-6

Supervisor (1), Assistance (1),
Employee (4).

Data collection and analysis

Considering the purpose of this study, the required data
were collected through structured interviews and asking
open questions. Interviews helped to clarify and expand
some of the issues with regard to coordination networks.
Each member was asked the following questions:

0 With which members of the group do you coordinate
things (for example, activities, issues, responsibilities,
etc.) before an emergency occurs?

0 Which members have enough qualifications to be a
coordinator in the ERM?
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[ How can coordinators assist you to coordinate your ef-
forts and activities while interacting with other mem-
bers?

This study used binary (absent, i.e., 0.0, and present, i.e.,
1.0) and directed values in data analysis. The value was
1.0 if there existed a selection, otherwise, the value of
0.0 was allocated'. The analysis was performed using the
social network analysis program UCINET (Version 6.0)%.

The centrality indicators depended on the number of ac-
tors and the size of a network. Therefore, normalizing
these measures a percentage ranging from 0 to 100 was
considered, which was calculated through the number of
an actor’s ties divided by the maximal possible number of
ties®*. Normalizing allowed a comparison among actors
from different networks of varying sizes®’. In general, the
normalized ranges of indicators were expressed from 0 to
100 as a percentage.

This study also examined the relationship amongst cen-
trality indicators (Dependent variables) and demographic
traits (independent variables) such as age, marital status,
education level, work experience, the type of units and
the number of their experience in relation to the emer-
gency situation. Statistical analysis was performed using
SPSS (version 18) and GraphPad (to draw the figures).

Demographic traits of responders

The demographic information of subjects was collected
during the interview (table 2). The average number of
years of work experience was 11.83+2.8 with a minimum
of 7 and maximum of 19 years, respectively.

Table 2. The distribution of demographic traits of responders

The descriptive statistics of the centrality indicators
Descriptive statistics including mean, standard deviation,
median, minimum, and maximum values for the centrality
indicators are presented in Table 3. An analysis of degree
centrality showed that the maximum in-degree equaled
54: it means that almost half of the team members se-
lected a responder (an officer of firefighting unit- Fire-O-
N) as a coordinator in the coordination network (figure 3).
The minimum number of in-degree indicated that a re-
sponder in the coordination network just was selected by
three percent of team members as a coordinator (table 3).
These findings were similar to out-degree. The maximum
out-degree equaled 52 (Table 3); this value indicated that
half of team members were coordinated by a responder
(an officer of firefighting unit). Also, the minimum out-
degree means a responder believe only one responder has
ability to be as a coordinator.

According to finding, a responder ( an officer of firefight-
ing unit) was the closest to all the other team members.
As a result, in-closeness centrality implies 66.5 percent of
paths led to this member. So, it can be said that the coor-
dination distance between these members and the other
team members was the shortest. Also, out-closeness im-
plied that 66.19 percent of the paths coordinated from
this member to other members in the coordination net-
work. In fact, this member could coordinate to members
in the shortest distance possible.

The largest betweenness value obtained was 72.6 (Table
3). It means that a responder (a responder of logistic, Lo-
gistic-L-S) located between 72.6 % pairs of team mem-
bers to coordinate together. The obtained value of the
other responder (officer of traffic, Traffic-O-M) showed
this member was in 5.6 % of shortest coordination paths
between other team members.

Table 3. The results of descriptive statistics of the

(n=142) centrality indicators
Variable Frequency| Percent Degree Betweenness | Closeness
Age (year) <30 15 10.4 In Out In Out
30-40 118 81.9 Mean 23.88 | 23.86 7.79 44.99 | 49.47
41-49 ! 46 i:‘kleaﬁ"” 933 | 931 1.012 629 | 587
50 an up 2 1.4
Material status Married 85 59.0 Median 25.50 | 23.00 2.600 45.60 | 50.36
Single 57 39.6 Minimum 3 1 .00 31.40 | 35.78
Education level Diploma 28 19.4 Maximum 54 52 72.6 66.50 |66.19
Associate degree 53 36.8
Bachelor 50 347 Figure 1 demonstrates a visualization of the in-degree in-
dicator that represents the selection space of team mem-
Master degree and higher| 11 7.6 bers. The size of the boxes (nodes) represents the frequen-
the number of ¢y of selections. According to the results, four officers of
i i the firefighting unit, a supervisor of the rescue unit and a
tﬁzpeen:t:;:n:‘y Less than 2 times 8 333 respondegr of ?he HSE unFi)t (traffic section) received more
situation incoming ties (in-degree).
2-4 times 64 44 .4
More than 5 times 30 20.8




instance, out-degree showed the correlation value at .419
and the significant level at 0.000, respectively. This positive
value in this correlation revealed that when a responder

Figure1. Visualization of the in-degree indicator according
to the frequency of the selections (in-degree), team members
presented as blue boxes.

showed a higher number of work experiences, the proba-
bility of choosing as a coordinator will be more. This is due
to the possibility that the increase in the number of experi-
ence may cause more skill of responders toward creating
correct relationships and interactions among responders.

Table 5. Summary of correlation among the centrality

indicators and work experience

Experience
Out degree 419**
In degree .355**
Relationship between the centrality indicators Out closeness 397
According to the results of Pearson’s correlation coeffi- In closeness 493
cient (table 4), there.vva.s a significant positive correlation Betweenness 153+
between the centrality indicators (p<0.05). The most no-

table associations in this regard were observed between
the out-degree and in-degree (r=0.939), while the least
significant correlation was with the betweeness indicator
and other centrality indicators.

Table 4. The results of correlation coefficient among the

centrality indicators

Degree Closeness Between
Out In In Out
Out degree .939 754 .854 454
In degree .939 .758 .814 465
In closeness .754 .758 .759 .460
Out-closeness | .854 .814 .759 572
Betweenness | 454 | .465 .460 572

*. P(two-tailed)<0.0001, Significant (alpha=0.05): Yes

Demographic factors relationship

with centrality indicators

The result of the Independent-Samples T-test indicated
that there was no significant difference for centrality in-
dicators between two groups of married and single status
among responders (P>0.05). One-way variance test was
used to analyze the differences among centrality indica-
tors and the education level. The results showed having
higher education level had no significant effect on the
centrality indicators (P>0.05). Also, there was no asso-
ciation between age and centrality indicators (P>0.05). In
other words, the age does not have a critical role to play
in accepting or selecting individuals as coordinators. This
finding suggests that for the role of coordinator, there are
more important characteristics.

The correlation analysis had been carried out to test the
relationship between work experience as a demographic
factor and the centrality indicators. The analysis showed
years of work experience as a factor having positive cor-
relation and the significant level with the centrality indi-
cators, exception the betweenness indicator (table5). For

**. P(two-tailed)<0.0001, Significant (alpha=0.05): Yes
*. P(two-tailed)>0.05, Significant (alpha=0.05): No

One of the findings in this study was the analysis the num-
ber of experience in the emergency situations and central-
ity indicators. The One-way variance test results indicated
responders who had more experiences in the emergency
situation have a significant association with centrality indi-
cators, (P<0.05). This finding revealed when a respondent
entered into the emergency situation, his experience and
in return his selection as a coordinator will be more. Ac-
cording to the result, there was no significant correlation
between the betweenness centrality and the emergency
experience (P>0.05).

The One-way variance test results indicated there was a
significant relationship between the centrality indicators
and the type of units (table 6). It means, responders who
are involved in some units such as fire unite had more
chance to be considered as a coordinator (P<0.05). How-
ever, there was no significant correlation between the
betweenness centrality and the type of unit (P>0.05). In
this analysis, there was no significant correlation between
fire and rescue units in the in-degree indicator (P>0.05),
it means the responders in both units have equal chance
to be considered as a coordinator. Also, there was consid-
erable significant correlation between the fire and other
units (P<0.05).

Table 6. One-way variance test between the in-degree

indicator and the type of unit (firefighting)

Rescue| HSE | Medical | Relation | Security | Logistic

Mean 1 o5 | 645 | 895 | 2625 | 1258 | 2263
difference
sig 100 | 030" | 003 | 000" | .000" | .000

*The mean is significant at the 0.05 level.
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n this study, four officers of the firefighting unit re-

ceived more incoming ties (in-degree) which means

that they had more power in the coordination net-
work and were accepted as coordinators by half of the
other team members. Correspondingly, theses members,
who had higher in-degrees, demonstrated greater influ-
ence over a larger number of team members (out-degree).
These members were able to use their power to influence
other members and coordinate effectively in activities
through cohesive approaches. Synthesizing the past body
of research, members with both high in and out degrees,
as the transmitter and receiver, perform the role of the
carrier, facilitate the information flow in the network',
facilitate inconsistencies and create changes to estab-
lish cooperation between actors in the network*. Sub-
sequently, these members with high in and out degrees
could perform the role of the receiver in the network and
be effective to create coordination among members. Ac-
tors with high betweenness in an influential position have
the ability to take control of the coordination flow or even
terminate the relationship between members and hinder
their coordination. In this study, members of logistic and
traffic among other members had more relationship with
others. They were the gatekeepers of coordination net-
work and were somehow powerful in controlling coordi-
nation among members. Some researchers suggest that
presence of bridge plays a critical role in facilitation and
control of information exchange flow or resources'?.
The finding of this study showed that few members with
strategic position served as mediator. Thus, based on the
present study findings, there existed a very low number
of powerful brokers in the coordination network. In ad-
dition, a member is important if he/she has more direct
and less indirect links and is closest to all other members
of the group through fewer intermediaries [20]. In a suc-
cessful relationship, members must have reciprocal con-
nections in the lowest distance. This characteristic which
is measured by closeness centrality and is recognized as an
essential characteristic of coordinator shows the influence
of an actor over team members in the network?°. In this di-
rectional coordination network, the officer of firefighting
with high in-closeness implied that team members could
easily coordinate with him through the shortest distance.
Also, this member with high out-closeness could facilitate
coordination with other team members in the shortest
distance. Generally speaking, members with the highest
closeness implied that the coordination of activities and
responsibilities occur quickly with the lowest barrier. In
fact, these members simply achieved coordination. These
close connections offer opportunities to have discussions
over policies, objectives, activities, and to solve any possi-
ble ambiguities and misunderstandings'. Likewise, in clini-
cal teams, a coordinator is a qualified nurse who controls
and supports medical staff in procedures, actions, and re-

lationships®. Also, the difference between the minimum
and maximum values of degree was notable. This indi-
cated that key players were distinct in the coordination
network. However, this difference was lower in closeness
which means the members had almost equally appropri-
ate level of access to each other. Looking at the correlation
coefficient, high positive relationships between in and out
degree centrality indicators were found (r=.939). It dem-
onstrated that the most influential members affected the
other members more. It can be mentioned that by foster-
ing the influence of some members on the other team
members, their prestige might increase. This finding was
similar to closeness results (r=.759); so as, high positive
correlation between in and out closeness centralities im-
plied that the access distance of members to coordinators
and vice versa were relatively suitable. Also, the findings
showed moderate correlation between betweenness and
other indicators. Similar to the past research results, sig-
nificant correlation among three centrality indicators were
not found due to the numerical and conceptual reasons*'”.
Considering the few numbers of studies conducted in this
field, the present area needs further investigation and discus-
sion in future studies. The results of the study revealed that
the fire-officer of firefighting unit, for instance, acquired the
most selections as a coordinator. To validate the finding, the
relevant and available documents and investigations were
also considered. The documents indicated that the selected
person had a 15-year experience, an academic degree in
firefighting engineering and more than 8 experiences in
the emergency situation. Moreover, the survey of statistical
analysis demonstrated that some demographic factors such
as the number of experience in the emergency situation, the
type of unit and work experience were regarded as impor-
tant factors (p<0.05). Thus the responders with sufficient
knowledge muse have adequate experience in industrial ar-
eas. It leads to having more relationships with the reliance
of the knowledge and past experience and it is considered
as a significant source (Weng, 2009, Jaques, 2007, Mika,
2001), which are considered as important factors to choice
key players in different research studies**. In general, the
findings of this study may allow the planners and decision
makers to be aware of hidden relationships in their network
and to coordinate the activities and services to affect the co-
ordination network according to the goals of ERM more ef-
ficiently. This consequently can lead to proper utilization of
human resources. Effective use of key members might facili-
tate the achievement of organizational objectives and em-
ployment of the work-force skills and abilities efficiently. In
fact, the use of talented members may enable organizations
to develop strong relationships to exchange information
and reach the considered objectives* with emphasis on
the participation of members and mutual relationships®
as factors essential to creating coordination among mem-
bers. One limitation of this study was that the study was
only performed in a refinery as a case study. Also, the few
numbers of studies conducted in this field. Consequently,
this study can be regarded as a basic pilot to motivate
further research; although, the present study’s limitations
need to be addressed by future studies.




References

1.

10.

his study tried to identify members with high-

er power and influence as coordinators in the

ERM. To identify such members, three central-
ity indicators of SNA including degree, closeness, and be-
tweenness were utilized at the individual level. The results
of this study indicated that the centrality indicators had
a strong positive correlation together. This study, also,
examined the associations of some demographic factors
with centrality indicators among emergency responders.
Findings of this study indicated that there is no significant
relationship between independent variables such as age,
marital situation, education level and centrality indicators.
Also, there was a significant relationship between vari-
ables such as work experience, type of unit and the num-
ber of the experience in the emergency situation and the
centrality indicators.

Conflicts of interest: No potential conflicts of interest
relevant to this article were reported.

Chatterjee A, Gupta D, Jain N. Coordination of Disaster Response: Po-
tential and Challenges from Indian Experiences. In collaboration with
RedR India. Pune, India. Knowledge Community on Children In India;
2010. 49 p.

Mohammadfam |, Bastani S, Golmohamadi R, Saei A, Es-haghi M.
Applying social network analysis to evaluate preparedness through
coordination and trust in emergency management. Environ Hazards
2015;14(4):329-340.

Comfort LK, Haase TW. Communication, coherence, and collective
action: the impact of hurricane katrina on communications infrastruc-
ture. Public Work Manag & Policy 2006; 10(4):328-343.

Comfort LK, Ko K, Zagorecki A. Coordination in rapidly evolving
disaster response systems: the role of information. Am Behav Sci
2004,48(3):295-313.

Jr WLW, Streib G. Collaboration and leadership for effective emergen-
cy management. Public Adm Rev 2006; 66(s1):131-140.

http://www.oxforddictionaries.com/definition/english/: Oxford Univer-
sity Press; 2015. Oxford Dictionaries.

Barrett IR. Administration and management theory and techniques: A
guide for practising managers. Author House; 2012. 160 p.

Bennett J, Bertrand W, Harkin C, Samarasinghe S, Wickramatillake
H. Coordination of international humanitarian assistance in tsunami-
affected countries. London: Tsunami Evaluation Coalition (TEC); 2006.

Ford JK, Schmidt AM. Emergency response training: strategies for en-
hancing real world performance. J Hazard Mater 2000;75(2-3):195-
215.

Kapucu N. Interorganizational coordination in dynamic context: net-
works in emergency response management. Connect 2005;26(2):33-
48.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Prizzia R. The role of coordination in disaster management. In:
Pinkowski J, editor. Disaster Management Handbook. New York: CRC
Press, Taylor & Francis Group; 2007. p. 75-91.

Petrenj B, Lettieri E, Trucco P. Towards enhanced collaboration and in-
formation sharing for critical infrastructure resilience: current barriers
and emerging capabilities. Int J Crit Infrastructures 2012; 8(2/3): 107-
120.

Forster A, Clark H, Menard A, Dupuis N, Chernish R, Chandok N, et
al. Effect of a nurse team coordinator on outcomes for hospitalized
medicine patients. Am J Med 2005;118(10):1148-53.

Public health accreditation board. PHAB accreditation coordinator
handbook. Version 1. April 2012. p.1-24.

Jha KN. Attribtes of a project coordinator. In: Khosrowshahi, F (Ed.),
proceedings 21st annual ARCOM conference. 7-9 September 2005;
university of London, UK. Association of researchers in construction
management 2005; 1: 115-24.

Sherman R, Dobbins D, Tibbets J, Crocker J, Dlott M. Professional de-
velopment coordinator competencies and sample indicators for the
improvement of adult education programs. A publication of build-
ing professional development partnerships for adult educators proj-
ect. PRO-NET 2000. In: American institutes for research, Washington,
DC.2002. p.1- 24.

Wasserman S, Faust K. Social network analysis: methods and applica-
tions (structural analysis the social sciences). Cambridge: Cambridge
University Press; 1994. p. 23-188.

Scott J. Social network analysis: a handbook (2nd ed.). London: SAGE
Publications; 2000. p. 16-60.

Chai CL, Liu X, Zhang WJ, Baber Z. Application of social network the-
ory to prioritizing oil and gas industries protection in a networked criti-
cal infrastructure system. J Loss Prev Process Ind 2011;24(5):688-694.

Furht B. Handbook of social network technologies and applications:
Springer-Verlag New York; 2010. p. 5-18.

Magsino SL. Applications of social network analysis for building com-
munity disaster resilience: workshop summary. Washington: the Na-
tional Academics Press; 2009. p. 12-16.

Ortiz-Arroyo D. Discovering sets of key players in social networks.
Computational social networks analysis: trends, tools and research
advances: Springer; 2010. p. 27-47.

Carrington PJ, Scott J, Wasserman S. Models and methods in aocial
network analysis. Structural analysis in the social sciences. Cambridge:
Cambridge University Press; 2005. p. 69-304.

Bisri MBF. Examining inter-organizational network during emergency
response of west Java earthquake 2009, Indonesia. Procedia Environ
Sci 2013;17: 889 — 898.

Provan KG, Milward HB. A preliminary theory of inter-organizational
network effectiveness: A comparative study of four community mental
health systems. Adm Sci Q 1995;40(1):1-33.

Liu X, Patacchini E, Zenou Y, Lee L-F. Criminal networks: who is the
key player. FEEM Working Paper No. 39.2012. 2012: June 22. Avail-
able at SSRN: https:/ssrn.com/abstract=2089267 or http://dx.doi.
0rg/10.2139/ssrn.2089267.

Everton SF. Network Topography, Key Players and Terrorist Networks.
Connect 2012;32(1):12-19.

Abdel-Ghany MMM. Identifying opiniom leaders using social network
analysis, a study an Egyptian villlage. Russ J Agric and Socioecon Sci
2012;4(4):12-19.



www.revhipertension.com

Revista Latinoamericana de Hipertension. Vol. 13 - N° 6, 2018

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Sandstréom A. Policy networks: The relation between structure and
performance [Doctroal Thesis]: Luled university of technology. Depart-
ment of business administration and social sciences. division of politi-
cal science; 2008. 254 p.

Abraham A, Hassanien A-E, Snasel V. Computational social network
analysis: trends, tools and research advances. Computer communica-
tions and networks. London: Springer; 2010. p. 28.

Wasi HB, Usman Q, Shoab AK. Hidden members and key players de-
tection in covert networks using multiple heterogeneous layers. J Ind
Intell Inf 2014;2(2):142-146.

Song M, Miskel CG. Who are the influentials? a cross-state social network
analysis of the reading policy domain. Educ Adm Q 2005;41(1):7-48.

Pryke S. Social network analysis in construction. Wiley-Blackwell;
2012.p. 71-86.

Kourtellis N, Alahakoon T, Simha R, lamnitchi A, Tripathi R. Identifying
high betweenness centrality nodes in large social networks. Soc Netw
Anal Min 2012;3(4):899-914.

Borgatti SP, Eveertt MG, Freeman LC. Ucinet 6 for windows: software
for social network analysis. Harvard: Analytic Technologies; 2002.

Abbasi A, Altmann J. A social network system for analyzing publica-
tion activities of researchers. on collective intelligence. Verlag Berlin
Heidelberg: Springer; 2010. p. 49-61.

McGuire RM. Weighted ker player problem for social network analysis.
Air force institue to technology. Air university. Degree of master of
science in operations research 2011.

Bodin Or, Crona BI. The role of social networks in natural resource
governance: what relational patterns make a difference? Glob Environ
Change 2009;19(3):366-374.

Hahn T, Olsson P, Folke C, Johansson K. Trust-building, knowledge
generation and organizational innovations: the role of a bridging orga-
nization for adaptive comanagement of a wetland landscape around
Kristianstad, Sweden. Hum Ecol 2006;34(4):573-592.

Reddy MC, Paul SA, Abraham J, Mcneese M, Deflitch C, Yen J. Chal-

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Manuel Velasco (Venezuela) Editor en Jefe - Felipe Alberto Espino Comercializacion y Produccion

Reg Registrada en los siguientes indices y bases de datos:

WEB OF SCIENCE (WOS)
SCOPUS, £EMBASE, Compendex, GEOBASE, EMBiology, Elsevier BIOBASE, FLUIDEX, World Textiles,
OPEN JOURNAL SYSTEMS (0JS),

REDALYC (Red de Revistas Cientificas de América Latina, el Caribe, Espaiia y Portugal),

Google Scholar

lenges to effective crisis management: using information and commu-
nication technologies to coordinate emergency medical services and
emergency department teams. Int J Med Inform 2009;78(4):259-269.

Chapman K, Arbon P. Are nurses ready? disaster preparedness in the
acute setting. Australas Emerg Nurs J 2008;11(3):135—144.

Hirschi C. Strengthening regional cohesion: local collaboration net-
works and sustainable development in Swiss rural areas. the 4th Line-
burg workshop on environmental and sustainability commu-nication,
“communication and learning in networks: potentials and challenges
for envi-ronmental sustainability,” Lineburg: Germany; 2009. p. 1-22.

Williams G, Hughes V, Timms J, Raftery C. Emergency nurse as hospi-
tal clinical team coordinator--shining a light into the night. Australas
Emerg Nurs J 2012;15(4):245-51.

Leydesdorff L. Betweenness centrality” as an indicator of the in-
terdisciplinarity of scientific journals. J Am Soc Inf Sci Technol
2007;58(9):1303-1319.

National Governors’ Association. Comprehensive emergency manage-
ment: a governor’s guide. Washington: [Dept. of Defense], Defense
Civil Preparedness Agency. 1979. p. 1-55.

Panos E, Dafni P, Kostas G, Zacharoula M, author C. Crisis manage-
ment in the health sector; qualities and characteristics of health crisis
managers. Int J Caring Sci 2009;2(3):105-107.

Mika VT. Personality and competenies of crisis managers. In the 6th
international conference,, global business & economic development.
Montclair State University & Univerzita Komenského; New Jersey —
Bratislava2001.

Jha KN. Construction Project Management: Theory and Practice. India:
Pearson Education India; 2011.

Collins CJ, Clark KD. Stategic human resource practices, top manage-
ment team social networks, and firm performance: the role of human
resource practices in creating organizational competitive advantage.
Acad Manag J 2003;46(6):740-751.

Armstrong M. Strategic Human Resource Management. A Guide to Ac-
tion. 4th Edition. London and Philadelphia: Kogan Page; 2008. 257 p.

LATINDEX (Sistema Regional de Informacién en Linea para Revistas Cientificas de América Latina, el Caribe, Espafna y Portugal)
LIVECS (Literatura Venezolana para la Ciencias de la Salud), LILACS (Literatura Latinoamericana y del Caribe en Ciencias de la Salud)
PERIODICA (indices de Revistas Latinoamericanas en Ciencias), REVENCYT (indice y Biblioteca Electrénica de Revistas Venezolanas de Ciencias y Tecnologia)

SABER UCV, DRIJI (Directory of Research Journal Indexing)

CLaCaLIA (Conocimiento Latinoamericano y Caribefo de Libre Acceso), EBSCO Publishing, PROQUEST

Esta Revista se publica bajo &l auspicio del
Consejo de Desarmollo Cientifico v Humanistico
Universidad Ceniral de Venezuela.

COCH-UCW

u cdch-uovnat

H publicacicnesf@odch-ucy, net

WWW.REVHIPERTENSION.COM
WWW.REVDIABETES.COM

WWW.REVSINDROME.COM
WWW.REVISTAAVFT.COM




