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ABSTRACT

Environmental health affects the quality of life. Therefore, there is
a close relationship between the environment and health, and it is
important to perceive, consider and understand this relationship
together.

The purpose of this study is to examine the relationship between the
change in the use of environmental and health-related concepts and the
change in social, economic and environmental factors, using the n-
gram method.

In this study, the n-gram analysis was used. Some concepts such as
mining, industrialization, urbanization, environment, environmental
factors, environmental conditions, environmental protection,
environmental issues, environmental impact, environmental policy,
environmental quality, medical geology, public health, etc., were
studied. The historical development process of the concepts has been
extracted and interpreted through the n-gram graph.

The concept of mining in the literature showed a continuous
increase after the 1820s. The downward trend that started in the 1920s
started to rise again after the second half of the 1920s, but after the
1980s it started to fall again.

The concept of public health, which came to the fore in the 1880s,
was frequently used in the 1940s in the literature. The fact that the
concept of industrialization has always been on the rise after the 1920s
can be explained by the industrial development moves of the countries
that gained their independence in the First World War.

Concepts related to the environment have increased starting from
the 1900s. Some of these concepts started to be used in the literature in
the 1950s.

When the findings obtained in the study are evaluated together, it
can be said that the prevalence of the use of environmental and health-
related concepts in social life has increased especially after the 1950s.

*This paper has been presented as an oral paper at the 5th International Health Sciences and Management Conference
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INTRODUCTION

It has been known for a long time that there is both
a direct and indirect relationship between human
health and the environment in which they live (Kaya
& Vural, 2020; Vural, 2019, 2018; Vural & Kaya,
2020; Vural, 2013, 2015a, 2015b). Many concepts and
issues related to the environment are closely related to
human health. Factors such as water cleanliness, air
pollution, mines, sites with mining potential,
industrialization and urbanization are important
environmental factors and they directly interact with
human health (Vural & Kaya, 2020). The emergence
of industrialization has led to the concentration of
large population in big cities. Although societies have
achieved economic growth by achieving their
industrialization goals with mass production, some
environmental and social problems have emerged in
this process (Tiryakioglu & Tuna, 2016). While these
reveal the topics of urban issues and problems such as
settlement, housing, cleaning, health, transportation,
on the other hand, they directly caused environmental
and health problems due to the gases released by
industrial production, waste materials released to
nature, polluted water, destruction of natural habitats.
With industrialization, these issues have been brought
to the agenda of humanity. Since the beginning of the
20th century, industrialization, environment, and
health issues have been discussed together (Rushton,
2003; Sungur et al., 2020).

As a requirement of the digital age, transferring
many data to digital media facilitates unlimited access
to information and allows very comprehensive
analysis of this information. Nowadays, access to
information is no longer a problem and
methodological development on how to evaluate and
analyze so much and comprehensive information in
the most efficient way have become important today
(Ciftei, Ural, et al., 2020; Cift¢i et al., 2019; Ural et
al., 2019; Ural et al., 2020b; Vural et al., 2020, 2019).
Rather than obtaining data, the evaluation of the
obtained data, in other words, data mining, has started
to take an important place in our lives.

ME

Google, one of the most important digital platform
companies and a multinational American joint stock
company that makes investments for advertising
technologies and search engines, continues to be one
of the most important corporate structures of the
digital age with the services it provides, as well as
being an important web provider and search engine.
With its many services, it offers serious infrastructure
opportunities for scientific studies today. In this way,
it provides a more comprehensive analysis than in the
past. It also provides/develops new
infrastructure/software services for performing some
analyzes. Especially in scientific studies, information
sources can bhe reached easily through Google.
Googling has now entered dictionaries as a verb that is
used instead of searching the Internet.

N-gram analysis is also one of the useful
applications developed by Google and used in
Searching/analyzing databases owned by Google
(Huang et al., 2012; Reddy & Pujari, 2006). In the
analysis method used with Google infrastructure, it
provides the opportunity to do keyword-based
research within a large book corpus in the "Google
Books" database. In this way, both the numerical and
graphical evaluation of the proportional data of the
concepts, events and facts planned to be investigated,
covering the last 250-300 years, can be provided with
this analysis method and the relevant application
interface. In this context, the study aims to contribute
to the evaluation and correlation of the relationship
between environment and health with numerical
analysis and examined the interaction and
development of related concepts over time.

One of the aims of this study is to make use of the
opportunities provided by the digital environment in
addressing the relationship between health and
environmental issues, and to raise awareness about the
opportunities provided by the digital environment in
this field in data analysis and data analysis. Another
purpose is to examine the time-dependent change of
the relationship between environment and health
through the findings.

THOD

N-gram analysis is an analysis method in which
the frequency of repetition of a certain number of sub-
sequences in a character sequence is investigated
(Aleahmad et al., 2007; Huang et al., 2012; Reddy &
Pujari, 2006). Although this method is increasingly
used in the fields of linguistics, probability,
communication theory, natural language processing or
computational biology, it helps to determine the
frequency of use of malware, which is a fearful
element of digital environments, and to develop
counter software accordingly. It is used among
analysis methods (Aleahmad et al., 2007; Huang et al.,

2012; Reddy & Pujari, 2006). Recently, N-gram
analysis has started to be used in social and political
sciences, especially in the research of political,
military and economic events and phenomena for the
purpose of literature review and in the evaluation of
their time-dependent change (Ciftgi et al., 2020; Ciftci
et al., 2019; Ciftei, et al., 2020; Ural et al., 2019; Ural
et al., 2020b, 2020a; Vural et al., 2020, 2019). It is
expected that the n-gram analysis conducted within
the scope of this study will provide a different
perspective on the keywords examined and will
inspire more detailed studies using this method.
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Thanks to the awareness to be created, it is estimated
that many new studies based on n-gram analysis will

be carried out, especially in political/social fields.

FINDINGS AND DISCUSSION

The study has been divided into three main areas
of interest. In the N-gram analysis, the keywords
mining, public  health, industrialization and
urbanization were measured together (Figure 1).
Concepts starting with environment are analyzed
within themselves (Figure 2). Finally, the n-gram
graph was obtained with the concepts of economic
development and sustainable development of the
mining concept (Figure 3) and the obtained findings
were analyzed together.

When the n-gram analysis graph of the keywords
in the first group is examined, it is seen that the
concept of mining was used in the literature before the
1800s, but it has increased after the 1820s, as can be
seen in Figure 1. In fact, with the existence of
humanity, mining has been a part of human history as
a result of people's desire to benefit from the
environment. Therefore, this situation in the graphic
indicates that it is used in the literature much earlier.
However, the frequency of use of the word mining
peaked between 1860-1900. This can be explained by
the phenomenon of industrialization, which is an
important cultural and economic change of humanity.
According to traditional historians, the Industrial
Revolution started in the second half of the 18th
century with James Watt and Richard Arkwright's
successive inventions and patents on steam engines,
and subsequently affected all Europe, first in Belgium
and France, and then the United States (Cardwell,
1972; Van Neuss, 2015). Later, Russia and Japan were
affected by this revolution. Towards the end of the
19th century, the industrialization revolution was one
of the most important socio-economic transformations
that affected the whole world and humanity went
through. The peak of the word mining in the 1900s is
explained by the increase in mass production in
industrialized countries in parallel with the high
development of the industry in this period, the
increase in energy consumption based on fossil fuel
coal and the industrialized countries entering the
imperialist sharing war in order to have raw material
resources. The use of the concept of mining has a
significant co-change with the departure of the world
imperial powers towards the First World War, which
is a result of this sharing struggle, and the years when
the war broke out. In the period of economic
depression that the world entered in the years after
World War |, the usage frequency of the concept of
mining also decreases. The 1930s, which came after
the economic crisis, were also the second. It was the
years when the world drifted towards the World War,
and in these years, the change in the frequency of use
of the concept in the literature increases remarkably
with the effect of the need for raw materials. After the
Second World War, there was a slight decrease in the

usage frequency of the concept in the literature as it
was after the First World War. The fluctuations
observed in the frequency of use of keywords in the
literature change in parallel with the social, economic
and political events experienced.

When the graphic in Figure 1 is considered in
terms of the concept of public health, it is seen that the
use of the concept of public health is not as old as the
mining concept. This concept started to take place in
the literature in the 1860s with the rise of
industrialization. It is seen that the usage has increased
in a rising trend after 1900s. Especially the
establishment of non-governmental organizations such
as the Public Health Association (1872) and the
American Society for Microbiology (1899), which
were established in the USA during this period and the
publication of the Journal of Infectious Diseases in
1904 contributed to the establishment of the concept
in the literature (Levitt et al., 2007, p. 9). In parallel
with the establishment of the first public health school
within Hopkins University in 1916, it is understood
that the concept was used with increasing momentum
in the literature in the 1920s, and saw the peak
between 1940-1980. Another of the understandable
reasons for this is that infectious epidemics occupied
the agenda of humanity at the end of the 1st World
War and in the following years. Research on how to
combat epidemics has influenced the literature. The
influenza epidemic
(https://www.cdc.gov/flu/about/qa/1918flupandemic.h
tm), which was also called Spanish Flu in 1918-1919
and killed more than 50 million people, the HIN1
Virus and the Hong Kong Flu in the late 1960s are
among the most important of these epidemics.
Especially in the USA and Europe, the 20th century
was the years when vaccination campaigns for various
epidemics were very intensely implemented and were
successful, and these studies were carried out
depending on public health sensitivity (Levitt et al.,
2007, p. 9). Therefore, this has increased the use of the
concept in the literature. One of the main elements of
the 20th century public health issue is technological
changes. In this case, it has been effective in the
improvement in the frequency of use of the concept of
public health in the literature during the relevant
century. After the 1980s, especially the developments
in molecular techniques (Levitt et al., 2007, p. 12) are
thought to be effective in the re-increase of the
concept of public health, whose usage frequency has
decreased over time. Although its beginning is
controversial, globalization, which is a result of
industrialization, and its accelerated industrialization
and urbanization have caused effects in the field of
health as well as in many other areas (Knobler et al.,
2003). The Spanish flu epidemic of 1918 is one of the
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examples to be cited in this sense. The virus was first
encountered in ship and train crews, the main engine
of globalization, and through these people, the virus
spread all over the world. The Covid-19 virus today is
the contemporary version of this. When these data are
taken together, industrialization and the resulting
culture of living together in large populations affect
public health on a global scale. Therefore, the concept
of combating diseases caused by these factors/public
health is used more frequently in the literature. The
rise of the concept of mining with the rise in the use of
the concept of public health coincides with the recent
period, but does not 100% coincide. This is because
the mining activity, which is the main element of
industrialization, was first followed by
industrialization; and therefore with the increase of
public health efforts after the development of
globalization with the emergence of the public health
problem. When the concepts of industrialization and
urbanization are taken into consideration in N-gram
analysis, although it is seen that these concepts
became widespread in the literature in the early 1900s,
concepts such as “Industrial Revolution”, “Urban
Revolution”; or “Social Revolution” which are widely
used for related concepts, it will be seen that they will
start from earlier periods. In Figure 1, it is seen that
the trends of industrialization and urbanization
keywords after the first quarter of the 20th century
show parallels with the rise of the concepts of public
health and especially mining.

Considering the industrialization and urbanization
keywords together, it is seen that the use of these
keywords increased in the same period. Their peaks
and declines are also in parallel. In the 1920s, both
concepts tended to rise, peaked in the mid-1970s, and
declined after the 1980s. The parallel use of these two
concepts in the literature is a numerical proof based on
the literature that industrialization is a development
that triggers urbanization. The concept of
industrialization differs etymologically from the
Industrial Revolution. As it is known, the Industrial
Rewvolution refers to the transition from agricultural
economy to industrial economy (Griffin, 2010). The
important feature of this period included factors such
as technological progress, transition from rural
workforce to industrial work, financial investments in
new industrial areas. Industrialization, on the other
hand, represents the replacement of steam engines by
internal combustion engines, the use of electricity
much more widely and effectively, the construction of
canals, the construction of railways and power lines,
and the spread of advanced technological elements,
which began to be used in the 20th century. Therefore,
industrialization, which is the new wversion of the
Industrial Revolution (Industryl.0, 2.0, 3.0 etc.), finds
widespread use with the 1920s. Urbanization has also
started to spread in parallel with industrialization in
this context, and Figure 1 also confirms this fact.

Figure 1. N-Gram Plot of Mining, Public Health,
Industrialization and Urbanization Concepts

In the study, many concepts related to the
environment were analyzed together, taking into
account the relationship between public health and
environment. Since the concept of Public Health is
discussed in Figure 1, the concept of "Public Health"
is not included in Figure 2 in order to avoid confusion.
Before moving on to the analysis of the concepts in
Figure 2, it should be noted that the following general
conclusion that we come across is that the use of the
environment and related concepts in the literature
started to draw attention in the early 1900s when
industrialization increased significantly. In other
words, meaningful figures in the graphic emerge at the
beginning of 1900. The graph of the n-gram analysis
of the environment and related keywords has been on
the rise starting from 1900 in parallel with the
development of environmental awareness in the
world. The most common environmental concepts in
the literature; "Environment”, "environmental factors",
"environmental conditions", "environmental
protection”, "environmental issues", "environmental
problems”, "environmental pollution”. All but the last
of these were selected as keywords for n-gram
analysis and analyzed (Figure 2).

Figure 2. N-Gram Graph of Environment and
Keywords Used With It

It should be considered that there is a linear
relationship between the handling of the environment
and related issues and Industrialization (Figure 1 and
Figure 2; note 1920 and beyond). Because the
development of industry is a factor that causes
environmental problems (Stevenson 2018). The
environmental issue is directly related to urbanization.
In this case, industrialization and urbanization cause
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environmental problems, which brings sensitivity to
the environment. With the emergence of
environmental problems, the environment and related
books and publications are increasingly taking place
in the literature (Figure 2).

When looking at the graph in Figure 2,
environmental factors and environmental conditions
among the investigated keywords showed a rapid and
sharp increase compared to the others. As can be
understood, the use of environmental concepts in the
literature peaked in the 1980s and 1990s. The 1972
Stockholm Conference on Environment marked the
birth of multilateral environmental agreements, but
was not effective enough until the mid-1990s. This
was the period when states negotiated hundreds of
new regional and global agreements, revisions in
agreements and new protocols. These included topics
such as climate change, biological diversity, marine
pollution, marine life, mining, and the trade of
hazardous waste (Mitchell, 2002). Especially in the
1990s, the cold war was over, and a unipolar world
emerged after years of constant tension. This
environment provided a sufficiently optimistic
environment for international agreements. During this
period, an important article on Foreign Affairs written
by Mathews, (1989) in 1989 stated that environmental
raw materials (resources) and demographic issues
should be taken into the center in defining national
security (Mitchell, 2002). In the US elections of 1992,
Bill Clinton devoted the most important part of the
presidential election to environmental issues. In the
same elections, Bill Clinton's rival, Al Gore, published
his book Earth in the Balance, which gained a great
reputation especially among US environmentalists and
thus increased the number of supporters (Schneider,
1992). Another important event in the 1980s regarding
the environment was the successful negotiations of the
Vienna Convention and the Montreal Protocol. These
negotiations encouraged the international community
towards multilateral agreements on environmental
issues in the 1980s and 1990s (Stevenson, 2018).

It was brought to the agenda multidimensionally in
this period by scientists that the ozone layer in the
atmosphere was thinning due to human-induced
environmental adversities and therefore our planet
went into a serious environmental disaster (Manahan,
2008) and, accordingly, Ozone agreements were
successfully realized again in this period with the
effect of the mentioned negotiations. When we
consider the above data together; Large cities have
emerged in industrializing countries since the 1900s.
During the 20th century, industrialization, ecology,
and environmental issues and concepts in the context
of the city were on the agenda. Even, environmental
organizations have emerged in many countries, and
civil-social and political movements have emerged in
this field. All these processes and developments are
reflected in the literature. Looking at Figure 2, the
increase in the frequency of use of environmental

concepts until the 1990s is explained by this. The
reason for the decrease in the graph after the 1990s is
explained by the adoption of environmental protective
regulations in industrialized countries and the
necessary measures. Therefore, the frequency of use
of relevant keywords in the literature has decreased. It
is seen that keywords such as environmental factors,
environmental conditions have a greater place in the
literature in the graphic. This overlaps with current
environmental issues.

In Figure 3, the n-gram graph of the mining
concept has been obtained together with the economic
development and sustainable development concepts. It
is seen that the concept of economic development
shows a parallel trend with the concepts of
environmental factors and environmental conditions.
Seeing the use of the n-gram graph of "economic
development™ since 1900 is associated with its new
entry into the literature.

After the 2nd World War, the sharp increase in the
use of the concept of economic development since the
mid-1940s is associated with the post-war economic
growth moves of the countries. In the graphic, it is
seen that the use of the concept of economic
development in the literature between the 1950s and
1970s has reached its peak. This is due to the fact that
the greatest economic production and growth in
Capitalist Industrial societies was experienced in this
period. What happened in the economic and social life
has been reflected in the literature and the frequency
of using the concept of economic development
increased and reached its peak in the 1970s.
Sustainable development started to be used as a
concept after 1970s. The Stockholm Conference held
in 1972 gawve rise to a focus on environmental
problems. The conference also led to a deeper
conceptual question of how to reconcile economic
development  and  environmental protection
(Stevenson, 2018). UNEP introduced the concept of
"eco-development” in the early 1970s, under the
leadership of Maurice Strong. At the first meeting of
UNEP, Mr. Strong, suggested eco-development as a
development style that takes into account the
development needs of current generations and that
takes into account the natural resource needs of future
generations.

With the maturation of many debates, the concept
developed well in the meeting held in 1985 with the
participation of OECD state ministers, business
leaders and environmentalists. OECD's Environment
Director, Jim MacNeill, took these matured views on
the concept to the Brundtland Commission and
proposed the concept of "sustainable development".
The concept proposed as eco-development has begun
to be accepted as sustainable development (Bernstein,
2000). In June 1992, around 30,000 people from all
over the world gathered in Rio de Janeiro / Brazil.
These people were environmentalists, activists,
journalists, development practitioners, government
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representatives and international organizations. The
agenda of these people was our planet. Officially
called the UN Conference on Environment and
Development (UNCED), the World Summit was the
largest conference ever held. This meeting was
accepted by framing the concept of sustainable
development with all its dimensions. After the concept
was widely accepted, it started to be used in many
areas related to the environment. In fact, many
concepts have found a place in daily life by combining
them with the facts and concepts that are also related
to development. When Figure 3 is examined, this
parallelism can be seen clearly.

In Figure 3, the n-gram graph of the mining
concept is obtained together with the concepts of
economic development and sustainable development.
It is seen that the concept of economic development
shows a parallel trend with the concepts of

CONC

environmental factors and environmental conditions.
Seeing the use of the n-gram graph of "economic
development™ since 1900 is associated with its new
entry into the literature.

Figure 3. N-Gram Analysis of Mining, Economic
Development and Sustainable Development Keywords

LUSIONS

In this study, the concepts of mining, public health,
industrialization and urbanization and the environment
and related environmental factors, environmental
conditions, environmental protection, environmental
issues, environmental problems, economic
development, sustainable development concepts are
discussed in a way that covers a period of
approximately 200 years between 1800-2020. n-gram
analysis was performed. As a result of this study;

Although the mining concept dates back to a very
old time in human history, it has been observed that
the frequency of use in the literature has increased
after the 1820s. The frequency of use of the concept in
the literature peaked between 1860-1900. The reason
for this is explained by Industrialization. The use of
the mining concept, which decreased during the
economic depression years after the First World War,
started to increase again after the 1930s, depending on
the increasing need for raw materials in the defense
industry. It fell again after World War I1.

The concept of public health is a newer concept
than the mining concept and entered the literature in
the 1860s. The frequency of use started to increase
after 1900s and peaked between 1940-1980. One of
the most important reasons for this is that the
epidemic diseases seen in the years after the First
World War and how to fight them take place in the
literature. Today, Covit-19 epidemic disease is
experienced as a similar one and keeps the concept of
public health on the agenda. Advances in molecular
techniques after the 1980s have also been effective in
the increase of public health concept.

When the concepts of industrialization and
urbanization are examined, it is seen that the increase
and decrease in the frequency of use of these two in
the literature are parallel. This is because urbanization
is a socio-economic phenomenon that develops due to
industrialization. The concepts of industrialization and

urbanization, which were on the rise in the 1920s,
peaked in the mid-1970s and began to decline in the
1980s.

The use of the environment and related concepts in
the literature started to attract attention in the early
1900s, when industrialization increased significantly.
As is known, industrialization is a factor that causes
environmental problems. This is realized both directly
through the substances that industrial organizations
add to nature and with the effect of urbanization
triggered by  industrialization  that  causes
environmental problems. Therefore, parallelism is
understandable. Environmental awareness in the world
has developed since 1900, when industrialization
reached a certain level. In parallel with this, the
frequency of use of the environment and related
concepts in the literature has started to increase
starting from 1900. The use of environmental concepts
in the literature peaked in the 1980s and 1990s, and
tended to decline after this date. The twentieth century
has passed in a struggle with the environmental
problems caused by industrialization. Numerous civil-
political initiatives have been effective in this regard.

What draws attention in the analysis of the concept
of economic development is that it entered the
literature in the 1900s and the frequency of use has
been on the rise since the 1920s. After the 1940s, the
concept has risen sharply with the effect of post-war
economic growth. In the period between 1950 and
1970, when the economic growth of advanced
capitalist countries reached the highest rates, the
frequency of use of the concept peaked. Tuna & Ural,
(2017) also reached a similar conclusion in their N-
gram analysis of basic concepts related to corporate
sustainability. The authors associated the decline of
economic development after the 2000s with the
substitution of the concept with more than one new
concept (such as social triple bottom line, corporate
social sustainability).
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The concept of sustainable development is a
concept that came to the fore in the 1970s. Its use was
accepted in the 1990s, after discussions on how
industrialization, urbanization and growth can be
carried out in a more acceptable way without
disturbing the natural balance of the Earth in the
1980s. The frequency of use of the concept of
sustainable development, which is a relatively new
concept, in the literature peaked in the 2000s.

In the light of these findings;

When the n-gram analysis results for the historical
period under consideration were examined, it was
found that the use of selected keywords in the
literature showed significant parallels in the last 200
years. There are relationships between the frequency
of use of mining, public health, urbanization and
industrialization concepts in the literature and the
frequency of use of the environment and related
concepts. It has been observed that the dynamism
experienced in the facts and events related to these
issues in social and economic life affects the use of
concepts related to these in the literature. It is one of
the results reached within the scope of the study that

N-gram analysis yields meaningful results in
appropriate keywords to be selected. Therefore, it is
thought that scanning with n-gram analysis will
contribute to the researcher and the research with
practical guidance before selecting the appropriate
periods for the literature in studies to be conducted on
other subjects.
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