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Abstract

Background: Bibliometric analysis may indicate the most active specialist, authors, and journals in a given research field. To the
authors' knowledge, there is no bibliometric analysis to provide a macroscopic overview in the field of secondhand smoke that harms
non-smoker.

Methods: Using the bibliometric method, 644 articles that were present in the Scopus database between 1973-2020 on the subject
were considered. The data were analyzed by two visualization and science-mapping software called Bibliometrix and VoS Viewer. Also,
reference publication year stereoscopy and Co-Citation historiography were used. In the qualitative analysis, 52 articles were selected
that had the most citation and were analyzed.

Results: In this paper, the findings show that the documents were published in 364 sources with an average citation per document of
25.14 and more than 3 authors or nearly 4 authors per document. The peak reference publication year stereoscopy happened in the year
199 with 974 references. The countries with the highest number of MCP were the USA, China, and Spain. The “International Journal of
Environmental Research” and “Public Health”, has raised their publications in the field of secondhand smoke and pregnancy rapidly
since 2003. Among the titles, "passive smoking" was the most used.

Conclusion: The study highlights the importance of understanding the harmful effects of secondhand smoke on the developing fetus.
The findings also shed light on key research trends, influential authors, and active research areas, which can guide future studies and
support evidence-based decision-making in the field of maternal and child health.
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Introduction

Every year all over the world, more than 8 million people
die because of exposure to tobacco smoke. Of these, more
than 7 million people are smokers, while about 1 million
people are non-smokers and are exposed to secondhand
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smoke(SHS). The hazards of SHS include different cardiac
in the youth, sudden death in infants, and the birth of an
infant with low weight in pregnant women. In fact, there is

1t What is “already known” in this topic:

Indeed, a substantial body of research has been conducted on the
effects of secondhand smoke on the fetus. In order to provide a
comprehensive understanding of the existing knowledge, our study
goes beyond a mere review of individual studies. Instead, we
employ a rigorous bibliometric analysis to obtain a systematic
classification of the research conducted in this area and examine the
trends within the field.

— What this article adds:

While the existing knowledge on the adverse effects of secondhand
smoke on the fetus is well-established, our study adds value by
conducting a bibliometric analysis. This analysis offers a
macroscopic perspective on the research field, identifying trends,
influential authors, and active research areas. By providing a
comprehensive overview, our study contributes to the existing body
of knowledge and underscores the importance of addressing
secondhand smoking as a significant public health concern during
pregnancy.
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no place safe from exposure to cigarette smoke (1). Chil-
dren who are constantly exposed to cigarette smoke may
suffer from respiratory diseases, asthma, and stomach in-
fections. Otitis media is also observed in these people.
Since children have a higher respiratory rate than adults and
their organs rapidly react to cigarette smoke, environmental
pollutants such as cigarette smoke can also disrupt the
growth and development process of children over the years
(2, 3).

Using tobacco is the main cause of death and many dis-
cases that can be prevented. SHS is defined as spontaneous
exposure to a composition of diluted, lateral stream ciga-
rette smoke and exhaled smoke from smokers (4). Smoking
during pregnancy can lead to innumerable difficulties for
pregnant women and fetal growth. Public health concerns
about the transmission of pollutants, such as nicotine, car-
bon monoxide, and other harmful chemicals resulting from
smoking in pregnant women are on the rise. The substances
in tobacco can affect vascular functioning. The umbilical
blood flow directly transfers the smoke to the fetus and dis-
rupts its neurological functioning (5, 6).

The effect of mother cigarette smoke during pregnancy
on baby weight has been recognized since 1957 (7), and the
first report concerning the harmful effects of environmental
tobacco smoke on newborn’s health was published in 1967
(8). Passive smoking refers to the inhalation of smoke that
is named SHS or environmental tobacco smoke (ETS), by
another one as an active smoker, which occurs when to-
bacco smoke is in the environment. A massive source of
disease, death, and disability is exposure to SHS.
Secondhand smoke causes many diseases similar to direct
smoking, including cardiovascular disease, lung cancer,
and respiratory diseases (9).

A Bibliometric study entitled “Forty years of secondhand
smoke research, the gap between discovery and delivery”
has been done by Harris, Luke (10) on the topic of SHS
published between 1965 and 2005. This research only ex-
amined citation networks and the type of publications re-
lated to secondhand smoke. However, in this article, the au-
thors, using the bibliometric method, seek to examine vari-
ous aspects such as highly cited authors, commonly used
keywords and publications, and finally, the qualitative re-
view of highly cited articles. As far as our knowledge, there
is not any other Bibliometric study in the research area of
SHS and pregnancy. Therefore, the present Bibliometric
study is carried out to explore the research trends and in-
sight in the area of SHS and pregnancy, to quantitatively
and quantitatively analyze publications, and to provide sug-
gestions for future research opportunities. Bibliometric
studies seek to measure and analyze scientific products and
are widely used for the analysis and evaluation of scientific
literature. Bibliometric studies measure research output ef-
ficiency based on different indices, such as the number of
publications, the number of collaboration networks, and ci-
tations (11). The dominant method of literature review
solely assesses the researchers’ experience and knowledge
in a systematic fashion, while bibliometric studies give a
larger overview of the subject under study that can be ad-
justed from micro to macro scopes (12).

Due to the importance of the effects of SHS on the fetus,
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and the hidden nature of consuming this smoke by mothers
and fetuses, it is essential to examine different dimensions
of the effects of tobacco smoke on the fetus. The objective
of this study is to explore the trends and insight of the pub-
lications in the research area of SHS during women's preg-
nancy.

Methods

The bibliometric approach is a technique that quantita-
tively measures scholarly outputs using various indices, in-
cluding the number of publications, citations, and keyword
frequency within publications (13). However, it is im-
portant to note that bibliometric analysis alone lacks the
qualitative insights derived from a comprehensive exami-
nation of the documents. Therefore, to obtain a more holis-
tic understanding, a bibliometric study should be comple-
mented by a qualitative study. Moreover, the findings ob-
tained from bibliometric analysis offer practical implica-
tions for improving research practices, such as enhancing
research selection, guiding training and mentoring pro-
grams, and providing support for early career researchers
(14).

The objective of this study is to explore the trends and
insight of the publications in the research area of Second-
hand Smoke during women's pregnancy. To find all rele-
vant keywords to SHS, MEDLINE, which is a biblio-
graphic database of life sciences, searched for second-hand
smoke synonyms. Therefore, "Passive smoke", "Environ-
mental tobacco smoke", and "Tobacco smoke pollution"
were retrieved from the MEDLINE database. There are two
similar words when a woman has a fetus in her womb that
is “pregnancy” and “gestation”. The search strategy was set
up for looking at the SHS and their relevant synonyms in
the title of published scholarly documents and then refined
by the “pregnancy” and “gestation”. This strategy leads the
researcher to find all documents relevant to the study ob-
jective.

There are two major scientific databases, Web of Science
(WOS) and SCOPUS (15). Depending on the research area,
the researchers may select either WOS or SCOPUS and
sometimes both of them. In the current study, WOS and
SCOPUS databases search for the selected search terms and
results summarized in Table 1. The asterisk “*” after each
word will be replaced by any characters by machine (for
instance, Smoke* is equal to Smoke and Smoking). Biblio-
metric studies rely on data derivation from well-known da-
tabases such as Web of Science (WoS) and Scopus (16), the
latter of which deals more extensively with sciences than
the other one (17). In this study, the data were collected
from SCOPUS. This database contains valuable contribu-
tions from different researchers and is commonly used in
bibliometric studies, either alone or in combination with
other databases. According to the data presented in Table
1, it is evident that SCOPUS contains a greater number of
documents related to the research topic compared to the
Web of Science (WoS) database. Therefore, the SCOPUS
database was selected for collecting the data on March 29,
2020.

The 644 documents retrieved from SCOPUS are based
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Table 1. Search WOS and SCOPUS databases for the selected search terms

No. Search term WOS SCOPUS

1 TITLE: "Secondhand smoke*" OR "Second-hand Smoke*" OR "Passive smoke*" OR "Environ- 5350 5359
mental tobacco smoke*" OR "Tobacco smoke* pollution"

2 TITLE: ("Secondhand smoke*" OR "Second-hand Smoke*" OR "Passive smoke*" OR "Environ- 412 644

mental tobacco smoke*" OR "Tobacco smoke* pollution") AND TOPIC: (Pregnancy OR gestation)

Table 2. Type of documents in the period of 1973-2020

Document types Results
Article 490
Review 82
Letter 20
Note 15
Conference Paper 14
Editorial 13
Book Chapter 6
Erratum 2
Short Survey 2

on the title and topic search in the research area. These 644
documents were published in 364 sources (Journals, Books,
etc.) in the period of 1973 — 2020, with an average citation
per document of 25.14 and 3.85 authors per document. The
type of documents illustrated in Table 2 the number of con-
ference papers is very low, which means the research area
is mature.

The collected data is organized in different formats to ex-
plore the trends and insights of the publications. The EX-
CEL sheets were used for descriptive analysis while the ref-
erence management data including the original documents
pdf files, were used for qualitative analysis. The data were
analyzed by two visualization and science-mapping soft-
ware called Bibliometric and VoS Viewer. Bibliometric is
a R-Tool package designed for science mapping and quan-
titative Bibliometric research (18). The VoS in the VoS
viewer stands for “Visualization of Similarities” (19). The
VoS viewer software uses both mapping and clustering ap-
proaches to calculate association strength between key-
words. In his technique, the keywords that are closely asso-
ciated are structured into the same clusters by the same co-
lures (19, 20).

After reviewing the articles in the Scopus database, ac-
cording to Table 1, 644 research in second-hand smoke and
pregnancy scope have been performed. Among them, 52
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articles were selected that had the highest citation rate com-
pared to previous years of research and have been selected
up to the limit of the citation rate of at least 5. These 52
selected articles were analyzed qualitatively.

The search query used in this study led to the retrieval of
644 documents from Scopus. WoS database would like to
yield some additional studies which were not included in
the research data set. A bibliometric study is not advisable
for other researchers with less knowledge of their research
topic or of bibliometric analysis methods. In the present re-
search, citation was the main criterion used to establish the
quality factor, although it is occasionally an inferior indica-
tor of this factor.

Publications Trends and RPYS

Figure 1 shows the trends of publications in the research
area of second-hand smoking and pregnancy from 1973 —
2020. The publications are growing from one document in
the year 1973 to 27 documents in the year 2019. There were
some fluctuations in different years, which rose to 36 in the
year 2011 and 2017 and fell to 23 in the year 2011. How-
ever, the publication trend is growing gradually.

Reference publication year stereoscopy (RPYS) is a
quantitative method for identifying the historical origins of
research fields and topics (21). Figure 3 shows the results
of the RPYS analysis of 644 documents in the area of SHS

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

-10

Figure I. Publications trend of second-hand smoking and pregnancy from 1973 - 2020
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Figure 3. RPYS of 644 documents

and pregnancy. The blue line indicates the number of cited
references per year, and the red line represents a deviation
from the 5-year median. The peak happened in the year
1999 with 974 references. There are four peaks in the red
line that occurred in the years 1986, 1992, 1999, and 2008
with 404, 573, 974, and 831 references respectively. The
detail of raising cited references will be discussed in the
section of Co-Citation Historiography.

Results

Co-citation Historiography of 644 documents

The co-citation network of the references in SHS and
pregnancy research is visualized in Figure 2. Each node in
the network represents the document and the edge repre-
sents the number of citations received by the articles. The
line size indicates the higher numbers of co-citations ties.
Nodes are labeled with the author’s first initial, last name,

Graph Table

Historical Direct Citation Network

and year of publication (18). The network of cited authors
in Figure 2 contains both the authors of the papers and the
authors cited in the references of the articles. It illustrates
the connections and relationships among authors based on
their co-citation patterns within the literature on this topic.
The network aids in recognizing the most cited authors who
have written second-hand smoking and pregnancy papers
or who have been cited in the SHS and pregnancy papers.
Documents written by Rubin, Leventhal (22), Martin and
Bracken (23), Windham, Eaton (24), Eskenazi and
Castorina (25) and another one written by Leonardi-Bee,
Smyth (26) received the highest attention and citations.
Rubin, Leventhal (22), in a study in Denmark, consecu-
tively examined 500 women and controlled different as-
pects such as age, sex of the infant, Social class, diseases
during pregnancy, equality, consumption of alcohol, and
smoking. The result of both examinations showed that the

GILLILAND FD, 2000

ANDERSON HR, 1997

DIFRANZA JR, 2004

ESKENAZI B, 1999

RUBIN D, 1986 LAW MR, 1996

MAKIN J, 1991

MARTIN TR, 1986 REBAGLIATO M, 1995

RAUH VA, 2004
KHARRAZI M, 2004

JAAKKOLA JJK, 2001

DELORENZE GN, 2002

LEONARDI-BEE J, 2011

GILLILAND FD, 2001

WINDHAM GC, 1999

OGAWA H, 1991

LEONARDI-BEE J, 2008
HEGAARD H, 2006

WARD C, 2007

1986 1987 1988 19R9 1990 1991 1982 1983 1984 1995 199G 1947 1%9A 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 009 200 2011

Figure 2. Author co-citation network on second-hand smoking and pregnancy
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father’s smoking as SHS has destructive effects on infants
and is positively correlated with the low weight of the in-
fant. The high precision of this study and performing a
comprehensive examination at a time when most attention
was focused on first-hand smoke have contributed to the
high validity and credibility of this study.

The study by Martin and Bracken (23) was another study
with a high view rate and has received many citations. In
an extensive study from 1980 to 1982, 3891 patients who
were at the hospital before giving birth were examined.
Those who had been exposed to SHS and those who
smoked were monitored, and the process of the pregnancy
was checked. In Social Sciences, a large sample size affects
the credibility and generalizability of the study. Extensive
studies have been conducted over a long time. In this study,
the effects of SHS and cigarette smoke were examined
practically and under control. Moreover, a large number of
participants has contributed to the validity and credibility
of this study.

Eskenazi and Castorina (25) investigated the relationship
between exposure to SHS experienced by mothers and chil-
dren and the neurological problems resulting from SHS. In
this study, 17 epidemiological studies trying to separate the
effects of active smoking by the mother from the effects of
SHS have been closely examined. In a meta-analysis, the
details of the all-encompassing effects on the infants’ neu-
rological systems were extracted in two groups of mothers.
The reason for the attention paid to this study could be that
it presents the gist of 17 valid epidemiological studies on
this topic.

Windham, Eaton (24) performed a retrospective study to
examine the pregnancy and the conditions of the infants of
992 women who had given birth. They examined the his-
tory of these women to see whether they had been exposed
to cigarette smoke, and the results were examined concern-
ing infant weight. The important point contributing to the
fame of this study was the comparison of the results with
the findings of 16 other studies on the same topic. The re-
searchers compared their results with those of other studies
and found that the findings were similar to a small error
percentage.

Leonardi-Bee, Smyth (26) performed a systematic re-
view and meta-analysis. They examined and compared dif-
ferent references of publications examining the effects of
cigarette smoke on infant weight without any language re-
striction. The results revealed that, in all the studies, ciga-
rette smoke has led to a reduction in infant weight but has
not considerably affected the process of pregnancy. This re-
view has examined the previous studies and is a general
study and summary of the results of previous studies. As a
result, it has become a highly cited and viewed research.

Corresponding Author's Country

Figure 4 illustrates the corresponding author’s country in
single-country publications (SCP) and multiple-country
publications (MCP). The SCP means the number of docu-
ments produced by the authors of a country and MCP
means the rate of cooperation of each country’s authors
with other countries’ authors. According to the countries
where the corresponding authors published, around 25% of
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Figure 4. Corresponding Author’s Country

studies in the USA were published in MCP. The countries
with the highest number of MCP were the USA, CHINA,
and SPAIN with the numbers of 27, 17, and 8 multiple
country publications respectively.

Three-Fields Plot Authors, Index keywords, and Sources

Figure 6 demonstrates a tree-filled plot of the relationship
between top authors (left side), top index keywords (mid-
dle) and top sources (right side) in the research area of sec-
ond-hand smoking and pregnancy. This figure shows that
authors like Pinkerton KE, Hanke W, and Chen wk were
working in the field of “Pregnancy”, “Female”, “Passive
smoking” or “Infant” and most of the studies in this area
were published in the “International Journal of Environ-
mental Research and Public Health”. Overall, this figure il-
lustrates the relationship between keywords plus and the
top sources that they are printed on. Figure 7 shows the co-
occurrence of the top 50 index keywords in the published
documents of second-hand smoking and pregnancy re-
search area. The yellow color shows an emerging field in
the research area.

The increased consumption of tobacco and the resulting
mortality, despite all the warnings, have not undermined
the problems associated with cigarettes. Rather, over time,
more attention has been paid to its different dimensions.
Since health is currently an important issue, and because
tobacco smoke damages different aspects of human life,
more attention has been paid to this problem, and different
studies have examined its dimensions. Upon progress in
medical science and a reduction in the mortality of infants,
concerns for the complete health of infants have become a
major pregnancy-related health topic. Another problem is
that the direct smoke consumed by the mother can be con-
trolled by quitting smoking even for a short period. How-
ever, second-hand smoke exerts its effect on the environ-
ment, and in the contemporary world in which women are
highly active in society, they are exposed to smoke in the
environment. These issues have raised the attention of those
in charge of health to this problem.

Figure 8 illustrates the top five indexed keywords growth
during the year 1973 to 2020 in the SHS and pregnancy re-
search area. When analyzing the preferred keywords
through time, the most frequent ones nowadays presented a
negative slope except for “PASSIVE SMOKING”. Figure
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Figure 6. Three- Field Plot of top authors, top index keywords, and
top journals on second-hand smoking and pregnancy
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Figure 8. Index keywords growth

5 shows the top keywords in the abstract of 644 documents
relevant to the SHS and pregnancy research area. The size
of the word represents the frequency of the word in the doc-
ument’s abstract. The combination of Figure 6 to 8 gives a
perspective of what researchers have been doing in the area
of SHS and pregnancy.

As noted before, among the keywords, some are more
frequently repeated in the abstract and the list of keywords,
as demonstrated in Figure 7 and Figure 8. The repetition of
words such as “pregnancy” in different years shows the at-
tention to the phenomenon of “pregnancy” itself as a vital
period of life. The high repetition of the word “smoking”
indicates the growing use of “tobacco” and the fact that this
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Figure 5. Top keywords in the abstract of 644 documents

phenomenon has become an international problem. In re-
cent years, without any equivalence, warnings have been
issued about the global problem of “smoking”. The repeti-
tion of the words “female” or “women” indicates the grow-
ing attention of the global community to women'’s issues.
The demands of “women” in research have also been effec-
tive, leading to studies on different dimensions of women’s
lives, including “pregnancy” and “pregnancy health”. The
repetition of words related to “humans” and “children”
demonstrates the importance of public health and the fact
that health is not a personal issue but a public one, and eve-
ryone is responsible for health. Words related to “second-
hand smoke” and “passive smoking” suggest the signifi-
cance of public health and the effects of adherence (or lack
thereof) to “environmental health” on others. SHS is a crit-
ical and undeniable problem in today’s world.

Source Dynamics of 644 documents

Figure 9 shows that the journal growths fluctuated from
1973 to 2020. The “International Journal of Environmental
Research and Public Health (IJERPH)”, has raised its pub-
lications in the field of second-hand smoking and preg-
nancy rapidly since 2003. A citation coupling of the
IJERPH journal is illustrated in Figure 10. Citation cou-
pling of sources. The citation coupling shows that a journal
is interested in working with specific journals. Therefore,
the author should know about journal citation networks.

Source Growth

g

Figure 9. Journals growths occurrences by year in second-hand
smoking and pregnancy
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Discussion

In this study, we review the 52 articles highly cited pa-
pers on the topic. According to Table 3, we examined the
“subject of research methods, statistical population and re-
search results” in these 52 articles. Among the titles, “pas-
sive smoking” with 24 items and “environmental tobacco”
with 19 items had the most repetition. These two terms in-
clude the types of “smoke” left in the “environment”. For
example, DiFranza, Aligne (27) and Leonardi-Bee, Smyth
(26) in this research, “investigated the effect of passive and
environmental on fetus weight and growth”. But 12 order
“second-hand smoke” has been used. Among the “effects
of tobacco smoke”, “pregnant women exposed to tobacco
smoke”, about the “health of the fetus and child”, 13 cases
are due to the “effect of tobacco smoke”. According to the
table above, in 12 cases, pregnant women are exposed to
secondhand smoke. Gilliland, Li (29) in addition to the im-
pact of the study of “pregnant women, those in the study
also looked at the effect of children’s health and fetal
health”. “Children’s health with” 12 cases are more com-
mon than “fetal health” with 8 cases.

64% of the best articles have used the “meta-analysis
method”. This method is mostly used to understand the
function of treatment or to study the results of one subject
on another subject scientifically, among other scientific
studies of systematic study (74). Existing articles that have
“examined” the effects of SHS have found it necessary to
study scientific cases through experimentation increas-
ingly. The experiment method was used with 12 items after
meta-analysis. This method has been used frequently when
the researcher has tried to study the effect of SHS more sci-
entifically, and most of these researchers have been doctors
or medical staff (37). But where the researcher does not
have access to direct testing, the method of “meta-analysis”
and “analysis” of other researchers’ data is a useful option
(33, 75). The use of a “questionnaire” with 9 items and a
survey with 7 items was used less among the top research-
ers in this field. In the topics related to the study of the ef-
fect of the “questionnaire” and the “survey”, most of them

had the aspect of completing other methods.

Among the results extracted from the articles, according
to the list in Table 3, the highest results were obtained with
the influence of SHS on “weight at birth weight” with 16
cases and “infant growth” with 15 studies. Being under-
weight at birth and not growing enough in the fetus is one
of the principal items of newborn mortality. Outbreak and
risk factors have been important, which needs to identify
and prevent the factors that affect it (76). Therefore, more
studies have been done on the effects and dimensions of
tobacco smoke on these cases (27, 29). The next result is
“congenital anomalies” with 10 cases and “respiratory dis-
ease” and “asthma” with nine cases (35). “Abortion and
sudden fetal death” with 6 cases and “fetal brain develop-
ment” with 7 cases were also obtained from the results.
Some articles focus on “behavioral problems, especially
hyperactivity,” with six cases (33, 58).

Attention to issues related to “fetal weight” and “brain
growth” has been at the forefront of “SHS” and “environ-
mental smoke” from the early years, but since 2004, more
attention has been paid to behavioral and brain effects,
however physiological effects such as fetal growth and lung
problems remain at the forefront. Researchers have also
studied the effects of SHS on a variety of cancers, heart
failure in adulthood and a variety of infections. Perhaps the
reason for less attention to these cases is the low prevalence
of “cancers” and “infections” in the early years of research
in this field and over the years, one or two have been seen
among the top articles. Due to the results and effectiveness
of tobacco smoke on “cancer” and “heart” and “infectious”
diseases, it is recommended to do more research on these
issues. After reviewing the articles, the point that attracted
the most attention was the lack of interdisciplinary re-
search. Top research has been done mostly by medical and
health researchers. “Sociological” or “psychological” re-
search is needed to provide solutions to prevent SHS expo-
sure to secondhand smoke.
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According to superior research and reliable methods of
their conclusion, it has been proven that SHS has a destruc-
tive effect on the fetus. That’s why it is important to probe
the usage of practical solutions to decrease the influence of
SHS.

Conclusion

This bibliometric analysis provides a comprehensive
overview of the research landscape on secondhand smok-
ing and fetal health. The study highlights the importance of
understanding the harmful effects of secondhand smoke on
the developing fetus and emphasizes the need for interven-
tions to protect pregnant women and their unborn children.
The findings also shed light on key research trends, influ-
ential authors, and active research areas, which can guide
future studies and support evidence-based decision-making
in the field of maternal and child health. SHS refers to
smoke from the respire of cigarettes in the environment,
which is harmful to non-smokers. As seen in the study, the
issue of SHS has been considered since 1973. The im-
portance of this issue in the field of health has led to the
formation of many studies on SHS and its effects in differ-
ent studies with different methods. One of the groups on
which the effects of SHS have been measured is the fetus.
The research done in this field is considerable. The biblio-
metric study is needed for things such as the number of pub-
lications to discover the most prominent keywords and the
process of their change over time; the countries where the
most research is done and the articles that are published in
this field; the results obtained from these researches and the
methods used to reach an appropriate classification. This
study is quantitative and qualitative. For this purpose, in the
quantitative part, using the bibliometric method, 644 arti-
cles that were present in the Scopus database between
1973-2020 on the subject of the effects of SHS on the fetus
were considered. The 52 articles were selected that had the
most citations. In this study, we reviewed studies on sec-
ond-hand tobacco and fetal smoke to classify topics, re-
sults, recurring keywords, producing countries, and meth-
ods used in top articles.

The trend of using keywords has been investigated
through the simultaneous analysis of superior keywords in
research on the effects of second-hand tobacco smoke on
the fetus. The subject of research on second-hand tobacco
smoke and its effects on the fetus was searched with the
keywords "exposure and smoking". In the study, by exam-
ining the trend of articles related to SHS and fetuses, we
reached a classification in the field of study methods, sta-
tistical population, topics and results. The first place in the
publication of articles on the topic of secondhand smoke is
for an American journal, and the next place is for a Chinese
journal. The results obtained from the study of articles with
superior citation rates show topics about fetal early health
have been further explored such as birth weight and proper
fetal growth. In fact, especially in the early years of re-
search in this area has been related to the effects of tobacco
smoke on the physical health of the fetus and other issues
have been considered over time. The methods that have
been most considered by researchers were meta-analysis

and laboratory studies. The results show rapid growth of
secondhand smoke emissions which is a result of the im-
portance of the issue. Classification of studies helps with
health planning and can be a good guide for future research.
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