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Abstract
Background and Aim: Drawing a scientific map as one of the techniques of Keywords:
scientometrics can make people aware of the state of published researches, display the scientific map,
relationship of the sub-fields of the subjects in a visual form and introduce the most illustration, human
influential subject areas of the scientific field. The aim of the current research was to health, growth

draw a scientific map of the field of human health and growth using Web of Science
data. Methods: The current research was conducted as an applied research using the
scientometric method and social network analysis indicators. The research community
included all the information sources indexed in the Web of Science database in the
field of human health and growth, amounting to 18,188 works. To collect research  * corresponding author
data, keywords (human health and development, human health, human development, = Rahmani.Mehdi@ut.ac.ir
human study) were searched for each through the Web of Science database, and the
data was entered into Excel. Vis viewer software was used for network analysis.
Results: The results of the research showed that in terms of the centrality of the
categories of health, disease, human health, sustainable growth, human rights, nursing
and care, human development, obesity, growth and education, the most centrality
index and in terms of the density and clustering coefficient of the health categories,
human development, human rights and nursing and care were more important than
other categories. Conclusion: The general results of the research showed that the
model presented in the research is a thematic map of the field of human health and
growth, which causes the researchers to gain more knowledge about the status of the
subjects and the relationship between them and information about thematic gaps and
can prevent rework in the research.
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Introduction

The progress of science in various fields is due
to the efforts of previous scientists. Researchers
in a scientific field usually review the works of
scientists before them in order to see beyond the
knowledge in their specialized field. In other
words, researchers advance the scientific future
of their specialized field by relying on the past
of science. One of the ways that helps
researchers to achieve their research goals in
their specialized field is to have a general
understanding of the scientific framework of the
field in question (Sohili, Tawaklizadeh Raori,
Ahadari, and Dost Hosseini, 2013). The function
of a scientific map of a scientific field is similar
to normal maps of roads, cities, subways, etc.,
which aim to help users with the help of graphic
symbols. In a scientific map that is drawn based
on the scientific-research outputs of scientists of
a scientific field, influential authors, thematic
clusters formed over time, important and
influential works are determined and introduced.
Another feature of information visualization,
which is the result of drawing scientific maps, is
the possibility of studying the history of science.
In scientific maps, the emergence of new fields
and the cessation of some saturated scientific
fields can be observed and studied. In simple
terms, a scientific map is the depiction of the
results of the analysis of the publications of a
scientific field from different angles and
presenting a general view of that field. Just as the
history of every city, country and region is
shaped by people, prominent events, etc. of that
region. The history of science of any scientific
field, country or university is also made up of the
authors and their prominent articles (Soheili and
Sohle, 1389).

Over the past few decades, the study of scientific
networks as one of the most important aspects of
science assessment studies has gained
importance and increased a lot in different
scientific fields. The counseling field is
constantly changing and evolving, and
specialists in this field must regularly update
their knowledge; this is only possible by
examining the subject texts of the field (Zines,
2007). In order to organize research works in the
field of human health and growth, which is one
of the important sources of the field and

represents its research areas, a suitable topic
template should be designed so that the topics
can be placed in the topic map. Drawing a
thematic map of the field of human health and
growth according to such things as: looking at
the researches done, knowing the current
situation, avoiding rework and planning for the
research future of this group according to the
information obtained, is very important and
should be The research in this field was properly
planned. This planning is not possible without
having a complete understanding of the
framework of this field and without knowledge
of previous researches. Scientific researches in
general can help us in this field (Rahmani, 2017).

Drawing a scientific map of subjects in the field
of human health and growth can make people
aware of the status of published researches,
display the relationship of the sub-fields of the
subjects in a visual form, and introduce the most
influential subject areas of the scientific field.
Assessing the different aspects of human health
research can be effective in the direction of
future research and planning for balanced
development in various human health fields and
related topics, and finally the quantitative and
qualitative improvement of health research
productions (Nazarboland, Rahmani, Rahmani
and Erfanmanesh, 2017).

Presenting a picture of the state of research and
how different fields are related is one of the
goals of scientific maps. Scientific maps are
drawn by using different techniques and
methods, of which co-citation analysis is one of
its types (Makizadeh, Hashedi, Hosseini Nesab,
and Sohaili, 2015). Co-citation analysis can be
done on documents, authors, periodicals and
subject categories. But the very important point
is that the drawing of the desired maps should be
analyzed and interpreted, which is a very
important step (Boin, 1986).

Social network analysis techniques can be used
to interpret scientific maps. Because scientific
maps have a similar structure to social networks.
Social network analysis, as a branch of sociology
that studies networks, proposes various
indicators to determine important and central
nodes or actors in the network (Gonz, Leo and
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Mehboob, 2011). A social network is a group of
people or organizations with common tastes or
interests. A network is a social structure made up
of nodes (generally individual or organizational)
connected by interfaces. These people can form
smaller groups or communities. There are
various indicators in the analysis of these
networks that can also be used in scientific maps.
For example, network size is determined by the
number of nodes and network density by the
number of interfaces in the network. The
centrality index is also one of the important
indices in network analysis. This index refers to
the position of certain nodes within the network,
and its types include degree centrality and binit
centrality (Gonz, Leo and Mahboob, 2011; Chan
and Liebowitz, 2006; and Bindir, 2008).

Degree centrality is the simplest type of
centrality where the value of each node is
obtained by calling the number of its neighbors.
The number of neighbors is obtained based on
the interfaces that are connected to that node.
The higher the degree centrality of a person, the
more connections and networks he has and the
more influential he is. Binit centrality, as a
feature of node compatibility, indicates the
importance of the node in terms of its location
on the map and in terms of information
transmission in the network (Rahmani, 2017).
The centrality index of Binit is calculated based
on the position of people in the network. The
person who has the most centrality of Binit,
who is placed between a large number of other
nodes and the communication paths of other
nodes pass through it. These nodes have the
power to isolate or increase communication
(Mohammadi  Kangrani, Shamkhi  and
Hosseinzadeh, 2019). High binit centrality in
scientific maps indicates the value of the node.
For example, if a node establishes the only
connection between two unrelated clusters,
then this node has a very high value of
betweenness centrality. If a node in the network
plays the role of a communication intermediary
between nodes and plays a vital role in the
transmission of information, it has a high
centrality and if this node is removed, the flow
of information in the network may stop (Chin,
Ibeko - Sun John and Ho, 2010).

According to the investigations conducted by
the researcher, various researches have been
conducted in the field of drawing thematic
scientific maps. Among them, we can refer to
the research of Makizadeh et al., 2015;
Khademi and Heydari, 2015; Abedi Jafari,
Ayubi Ardakan and Aghazadeh, 1389; Hariri
and Nikzad, 1390; Abedi Jafari, Pourezat,
Amiri and Delbari Ragheb, 2013; And. Also
mentioned. So far, various researches have
been conducted on scientific map drawing
using synonym analysis, including the research
of Rip and Courtial (1984) in the field of
biology, Zhang, Zhang and Zhao (2015) in the
field of creativity, Lau and Whittaker. (1992) in
the field of environment, Lau, Bavin, Kortial,
Whittaker (1998) in the field of climate change,
(Lee, Wang and Hu, 2011) in the field of
bioinformatics, Haines (1994) in the field of
bioelectronics, Lee and Jung (2008) in the field
of robotic technology, Hong (2009) in the field
of obstructive sleep apnea, Ravi Kumar,
Aghahari and Singh (2015) in the field of
scientometrics, An and Yu (2011) in the field
of stem cells, Khing and Qiu (2010) in the field
of Competitive intelligence, Khai (2015) in the
field of anti-cancer research, Makizadeh et al.
(2015) in the field of depression treatment and
Sharfi, Noormohammadi and Alipour Hafazi
(2011) in the field of librarianship and
information.

The background review shows that co-
occurrence analysis of words is a suitable
method for drawing scientific maps, and in
various fields, this method has been used to
cluster the main thematic fields and draw
thematic maps, and analytical work has also
been done. Also, research studies show that this
field is new in Iran, and the first background in
this field is the drawing of a scientific map of
nanotechnology in Iran using text mining and
word co-occurrence methods in 2017,
According to the surveys conducted in the field
of drawing scientific maps in the field of
consulting research, no research has been done
in Iran so far. According to the importance
mentioned for this study, in the current
research, it was decided to draw a scientific
map of human health and development issues
based on the sources published in the Web of
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Science database between 2012 and 2017.
Based on this, the current research studies
human health and growth issues using social
network analysis indicators. Since the review
of all the presented articles required a wider
study, in this research 500 works related to the
field of human health and growth during the
period of 2012 to 2017 have been examined.
Research tools

The current research is an applied research
using the scientometric method and social
network analysis indicators. The research
community includes all articles indexed in the
Web of Science database from 2012 to 2017,
which were about human health and growth. To
collect the research data, the keywords (human
health and development, human health, human
development, human study) were searched in
the Web of Science database, and the works
related to this field of human health and
development were selected and extracted, and
for network analysis, the software was used.
UC INET was used. This software, designed by
Borgarti, Evert and Freeman (2002) at Harvard
University, is considered one of the most
complete and practical social network analysis
software. Using this software, betweenness
centrality and closeness centrality measures
were calculated for the investigated network.
In the current research, the thematic network of
human health and growth was investigated at
two macro and micro levels:

Macro indicators of social network analysis
examine the configuration and general
characteristics of networks. Despite the
existence of many indicators for the analysis of
networks at the macro level, in the present
study, only the density, clustering coefficient,
constituent components of the network, and the
average distance in the network were
examined. The ratio of the number of edges in
the network to the number of possible edges
indicates the density index of the network and
is always a value between zero and one. A
density equal to zero indicates that there were
no edges in the investigated network and the
coherence of the network is very low. On the
other hand, the density is equivalent to an
indicator that each of the nodes in the network
is connected to all the other nodes, which

indicates the high connection of the nodes and
the said high coherence. The index of clustering
coefficient indicates the tendency of people in
the network to form different clusters through
the same topic. This index also has a value with
a minimum of zero and a maximum of one,
which indicates the relationship between each
of the keywords. On the other hand, network
components refer to a set of nodes in which
each node can be connected to each other
through a direct edge or a chain of edges. Also,
the average distance in the network refers to the
average of the shortest paths between both
groups in the network. A lower average
distance in the network allows faster
information in the network. (Newman, 2004).
In addition to the general analysis of the
thematic network of research works using
macro indicators, the performance of each node
in the network was also analyzed using micro
indicators.

Centrality, which is considered one of the most
important micro-concepts of social network
analysis, studies the importance and influence
of people in the network. The centrality of
network nodes can be studied using three
indices of degree, binality and closeness. The
degree of centrality of a group in a social
network indicates the number of connections of
that node with other nodes forming the
network. In other words, in a thematic network,
the degree of centrality of each person indicates
the number of co-topics of a keyword with
other keywords present in the network.
Results

The aim of the current research was to draw a
thematic map of human health and growth in
the Web of Science database between 2012 and
2017. In order to achieve the aforementioned
goals, information was extracted from the Web
of Science database, and in the next step, the
word matrix was analyzed in the UCINET
software, and finally, the thematic network of
the field of human health and growth was
drawn using the UCINET software. Was
studied

The number of 10 keywords with the highest
closeness centrality index is presented in Table
No. 1. As can be seen in this table, the
categories of health, disease, human health,
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sustainable growth, human rights, nursing and
care, human development, obesity, growth and
education have the highest degree centrality
index and more than other subjects, in the field
Human health and growth have been addressed.
Health, disease, human health, sustainable
growth and other keywords have been
frequently used in articles in the field of human
health and growth. Investigations show that
among the 500 nodes (keywords) present in the
map, 119 nodes have a centrality above 5 and
84 nodes have a centrality of degree 1. The
average degree centrality of each node in the
mentioned map is 4.24. That is, each node is
connected with 4.24 other nodes on average.
The second question. What is the density map
of the co-occurrence network of words in the
field of human health and growth?

In order to answer the third question of the
research, the co-occurrence network of words
in the field of human health and growth was
added to V. O. software. S. Weaver was
transferred and the density map of this network
was drawn. In this map, keywords that are more
related to each other are displayed at a closer
distance and keywords that are less related are
displayed at a further distance. The density of
each keyword is also determined based on the
number of occurrences, the number of
neighboring nodes and the importance of
neighboring nodes. Also, the spectrum of red to
blue colors respectively indicates the higher
density weight to the lower density weight of
the nodes forming the network.

Based on this, the categories of health, human
development, human rights and nursing and
care have had the highest density in the co-
occurrence map of words in the field of human
health and development.

Discussion and conclusion

The increasing scientific growth and the
expansion and formation of various scientific
disciplines and fields show the need to pay
attention to and understand the intellectual and
scientific structure of these fields in order to
inform researchers and make correct scientific
policies. Topic models and maps are a good way
to organize, understand, and search for articles,
theses, and research projects. Therefore, in order
to make policy in the matter of research, in the

first stage, it is necessary to get information
about the conducted researches and examine
their topic distribution, and then determine the
degree of tendency towards different topics.
Considering the role of research works in the
field of human health and growth in providing
the specialized and research needs of researchers
in this field, the present research tries to study
the scientific map of the field of human health
and growth in a 5-year period.

With the increase of information in today's
world, it is also becoming more difficult to find
the subject we need. Therefore, to organize,
search and understand this extensive
information, we need a suitable tool (Sharfi,
Noormohammadi and Alipour Hafezi, 2011).
Thematic models and maps are a good way to
organize, understand and search for articles,
theses and research projects. Therefore, in order
to make policy in the matter of research, in the
first stage, it is necessary to know about the
researches that have been carried out and to
check their topic distribution and then to
determine the degree of tendency towards
different topics. Considering the role of
authoritative sources and articles published
abroad about human health and growth and
development in providing the specialized and
research needs of researchers in this field, we
need subject models or maps that can be
organized based on that and the research can be
directed towards more up-to-date topics or Not
yet raised, directed. Thematic maps are one of
the important tools for organizing knowledge,
integrating information, improving information
retrieval, e-learning from using information,
managing  information,  knowledge and
technology (Sharfi, Noormohammadi and
Alipour Hafezi, 2013). The increasing scientific
growth and the expansion and formation of
various scientific disciplines and fields show the
need to pay attention to and understand the
intellectual and scientific structure of these fields
in order to inform researchers and make correct
scientific policies. In this research, in order to
discover the intellectual structure formed in the
sources published in the field of human health
and growth, the same topic analysis method,
which is one of the scientometric methods, was
used.
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The results of the research showed that the
categories of health, disease, human health,
sustainable growth, human rights, nursing and
care, human growth, obesity, growth and
education have the highest degree centrality
index and more than other subjects in the field of
human health and growth. They have been
addressed. Health, disease, human health,
sustainable growth and other keywords have
been frequently used in articles in the field of
human health and growth. Investigations show
that among the 500 nodes (keywords) present in
the map, 119 nodes have a centrality above 5 and
84 nodes have a centrality of degree 1. The
average degree centrality of each node in the
mentioned map is 4.24. That is, each node is
connected with 4.24 other nodes on average.
Also, the results of the current research showed
that the categories of health, human
development, human rights and nursing and care

had the highest density in the co-occurrence map
of words in the field of human health and
development.

The general results of the research showed that
the model presented in the research is a thematic
map of the field of human health and growth,
which causes researchers to gain more
knowledge about the status of the subjects and
the relationship between them and know about
thematic gaps, and can prevent rework in the
research. Also, the results of the current research
show researchers the scientific future of the field
of human health and growth and provide
researchers with an overview of the scientific
framework of this field.
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