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Background: Little is known about the body of tobacco research as a whole.

Purpose: This paper examines the changes in literature focus (1980s to 2000s) and identifies areas in
need of increased attention.

Methods: Tobacco articles randomly selected from searches of the MEDLINE and Web of Science
databases were coded according to (1) epidemiologic framework component; (2) study focus; and
(3) form of tobacco. Frequencies, cross-tabulations, and tests of proportions were conducted. The
analysis was conducted in 2009.

Results: From the 1980s to the 2000s, there was a significant decrease in tobacco-related articles
focusing on the “agent” and an increase in articles focusing on the “host.” Few articles in either decade
focused on the “environment” or on the “vector” (<<10%). The percentage of study foci addressing
health effects decreased, whereas prevalence/use and cessation foci increased. Approximately two
thirds of articles focused on the cigarette.

Conclusions: The nature of tobacco research has shifted from examining the links between ciga-
rettes and disease to understanding why people smoke and how to help them quit. Proportionately
more research could focus on the environment and vector components of the epidemiologic frame-

work, to expand strategies for reducing tobacco-related disease.
(Am J Prev Med 2010;39(4):352-356) © 2010 American Journal of Preventive Medicine

Introduction

obacco research is a mature field of study, with at

least three academic journals now dedicated to

this topic: Tobacco Control, Nicotine & Tobacco
Research, Tobacco-Induced Diseases. Although the to-
bacco literature is replete with reviews, there have been
few studies examining the focus of published tobacco
research as a whole.

Bibliometrics is a research method used in library and
information science that often uses quantitative analysis
to describe publications within a given field or body of
literature. Five studies were identified that have used bib-
liometric analysis to examine components of the tobacco
literature. Two of these studies focused exclusively on
research originating from Spain: (1) Garcia-Lopez' re-
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ported on collaboration among authors, research centers,
and institutions; productivity by Spanish communities;
journals where the research was published; and the num-
ber of authors per paper; and (2) de Granda-Orive et al.>
described international collaborations, number of cita-
tions, and journals where the research was published. Qui
and Chen’ described nicotine research originating from
China, reporting on citations, impact factors, interna-
tional and institutional collaboration, and subject disci-
plines within the broader area of nicotine research. de
Granda-Orive and colleagues® examined scientific col-
laboration in the published literature on smoking over a
5-year period (1999 to 2003). They found that the United
Kingdom published the highest number of articles with
inter-institutional collaboration, followed by the U.S. and
Germany, whereas the U.S. published the highest number
of articles with international collaboration, followed by
the United Kingdom and France. Articles resulting from
collaborations received a higher number of citations
than those with no collaborations. Finally, Kusma et
al.” analyzed research self-identified as “tobacco con-
trol”; they visually describe country and institutional
collaboration, the number of subject disciplines re-
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ported in the database, and the journals where this
research was published.

Although these studies provide some information
about the body of tobacco research, and especially about
collaboration, very little is known about what this body of
research is actually studying. By understanding how the
areas of study have changed over time, and which areas of
study currently receive more attention and which receive
less, one might identify areas that are in need of further
investigation.

Moreover, although not without limitations, the epide-
miologic framework is a useful framework for gaining
comprehensive understanding of disease and its preven-
tion. Traditionally, the framework has been composed of
agent, host, and environment; the addition of vector
has sometimes been described as the “public health
model.”®” Slade® is one of the first to use these terms in
discussing the prevention and control of cigarette use.

According to this conceptualization of agent, host, en-
vironment and vector, a change in any of the four com-
ponents will alter the existing equilibrium to increase or
decrease the frequency of disease. The implication is that
all components of this epidemiologic framework need to
be understood and addressed if efforts to reduce death
and disease are to be maximally effective.

The purpose of this study is to take stock of the recent
body of tobacco research by comparing its focus from the
most recent decade to that from the 1980s. In addition to
examining changes in the nature of the tobacco literature
over time, areas that might be in need of increased focus
are also identified. It was hypothesized that research on
the vector was least represented in the tobacco literature
and that the proportion of the tobacco literature focused
on health effects would show a decline over time.

Methods

Article Selection

The MEDLINE and Web of Science databases were searched from
1960 to the end of 2008 to determine the number of tobacco articles
published during these 5 decades. The following terms were used to
search within the title field: smoks or cigar* or nicotine or tobacco
or narghile or shisha or hookah or snus or snuff. Articles were
limited to those published in English. Results from the searches of
the two databases were combined and duplicates were removed. A
detailed analysis was conducted for the 1980s (1980 -1989) and the
2000s (2000-2008). For these years, a 10% random sample was
selected for coding (Figure 1). Articles were excluded that clearly
did not refer to tobacco (e.g., smoke inhalation among fire victims)
as well as those that focused exclusively on the tobacco plant (e.g.,
transgenic tobacco). Based on these criteria, the number of articles
eligible for coding was 2,050 for the 2000s and 780 for the 1980s.
Additionally, a search was conducted in MEDLINE to determine
the total number of articles on all topics published from 1960 to
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Search of MEDLINE and Web
of Science yielded

- 45,211 articles from the 2000s
- 16,382 articles from the 1980s Duplicates deleted

F————*{ - 18,734 from the 2000s

Identified articles - 4,982 from the 1980s

- 26,477 from the 2000s
- 11,400 from the 1980s

¥

10% articles randomly selected
- 2657 from the 2000s Excluded as not applicable
- 1150 from the 1980s - 288 from the 2000s

|- 218 from the 1980s
Articles coded and included in Excluded as tobacco plant

final analysis research
- 2050 from the 2000s - 319 from the 2000s

- 780 from the 1980s - 152 from the 1980s

Figure 1. Literature search results

2008, to compare with the trend of number of tobacco articles for
these decades. The search for total number of published articles was
conducted in the “search fields” option of MEDLINE by entering
the applicable years as search terms under “publication year.”

Coding

Articles were coded based on their title and, if necessary, their
abstract. Each article was coded according to three dimensions:

1. Epidemiologic framework component: agent (e.g., the ciga-
rette); host (e.g., smoking behaviors, characteristics of smokers,
treatment for smoking); environment (e.g., regulations, com-
munity interventions); and vector (e.g., the tobacco industry).
For example, genetics and health effects studies were coded as
“agent” because it is the agent that causes the different pheno-
types and health effects; preclinical studies were coded as
“agent” because those studies examined the effects of the
tobacco/nicotine product. Traditional epidemiologic studies on
the characteristics of smokers were coded as “host.”

2. Study focus: protection (from secondhand smoke); prevention;
cessation; prevalence/use; preclinical (i.e., studies on animals or
in vitro); health effects; harm reduction; chemistry (studies
looking at the chemical composition of the product); economics;
methodology; and tobacco control. “Focus” was not necessarily
a subset of the epidemiologic framework classification; a partic-
ular study focus could fall under different components depend-
ing on the intervention being studied. Categorizing articles by
“study focus” provided an additional approach to understand-
ing the subject being examined.

3. Form of tobacco (including pharmaceuticals): cigarette; nico-
tine; secondhand smoke; pharmaceuticals; smokeless tobacco;
cigar; pipe; waterpipe; and tobacco (generic). Nicotine replace-
ment therapy was classified as a pharmaceutical.

The coding scheme was developed by the three authors with a
goal of capturing the key focus of each article while keeping the
number of categories as small as possible. The coding scheme was
refined during the coder training sessions (see below).

The random sample of articles was distributed across three cod-
ers. The coders underwent two training sessions and participated
in three rounds of practice coding, discussing any discrepancies
and fine-tuning the coding definitions.
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A number of articles were deemed as having legitimate double
coding (i.e., discussed both smokeless tobacco use and cigarette
use). Twenty-nine articles had double epidemiologic framework
coding, 37 had double study focus coding, and 45 had double
tobacco coding. To resolve this issue, the most unique aspect of the
study was coded (i.e., articles addressing cigarette and smokeless
coded as smokeless).

A total of 6% (n=175) of the total article sample was randomly
selected for the assessment of inter-rater reliability. Inter-rater
reliability was assessed by comparing two raters’ classifications for
each of the individual categories that were coded (epidemiologic
framework, study focus, and form of tobacco), as well as for overall
classifications.

Data Analysis

Frequencies and cross-tabulations were performed using SAS ver-
sion 9.1.3. Differences between proportions were conducted by
performing a standard two-tailed, two-sample test of proportion at
asignificance level of 0.05. Kappa statistics were calculated to assess
inter-rater reliability. The analysis was conducted in 2009.

Results

The number of tobacco-related articles has increased
substantially from the 1960s, when there were 3752 rele-
vant articles published compared to 26,477 (and count-
ing) for the 2000s, representing more than a 600% in-
crease. The total number of articles published on all
topics during this time frame also increased substantially
from 1,533,069 (1960s) to 5,801,739 (2000s), representing
a 278% increase.

Inter-rater reliability coding was very good. The kappa
statistic was 0.81 for the epidemiologic framework cod-
ing, 0.79 for the study focus coding, and 0.81 for the
tobacco form coding. The overall kappa of all classifica-
tions between two raters was 0.83.

From the 1980s to the 2000s, there was a significant
reduction in the proportion of papers focusing on the
agent (p<<0.001) and significant increases in the pro-
portion of papers focusing on the host (p<<0.001) and
the environment (p<<0.001). More than half of the
tobacco-related articles in the 1980s (71%) and in
the 2000s (54%) dealt with the agent (focusing on the
product itself, including design, components includ-
ing constituents of the product and of the smoke,
health effects, studies dealing with genetic polymor-
phisms, preclinical studies; Table 1). The host (preva-
lence, individual-level risk factors for smoking and
cessation, individual treatment, efficacy/effectiveness
of a pharmacologic agent for smoking prevention/
cessation) was the second most frequent focus for to-
bacco articles in the 1980s (22%) and the 2000s (34%).
Fewer than 10% of articles (5% in 1980s, 9% in 2000s)
focused on the environment (tax increases, smoking
bylaws, advertising/promotion bans, community-level

Table 1. Tobacco articles® according to epidemiologic
framework concept, study focus, and form of tobacco,
1980s and 2000s, % (n)

Article characteristic 1980s" 2000s”
Epidemiologic framework
concept
Agent 71 (557) 54 (1110)
Host 22 (169) 34 (698)
Environment 5(39) 9(191)
Vector 2 (15) 3(51)
Study focus
Health effects 45 (351) 37 (751)
Prevalence/use 14 (109) 21 (432)
Cessation 6 (48) 14 (283)
Preclinical 19 (146) 13 (260)
Methodology 4 (29) 4(78)
Chemistry 6 (43) 3(61)
Tobacco control 2 (14) 3(55)
Protection 2(13) 2 (43)
Economics 1(11) 2 (40)
Prevention 1(9) 1(29)
Harm reduction 1(7) 1(18)
Form of tobacco
Cigarette 68 (530) 63 (1301)
Nicotine 13 (99) 11 (230)
Secondhand smoke 6 (44) 6(131)
Pharmaceuticals 1(8) 5(102)
Smokeless 2 (19) 2 (35)
Other® 10 (80) 12 (251)
Total n 780 2050

®Non-empirical articles such as editorials and letters were excluded
as part of the search strategy.

PPercentages do not add up to 100% as a result of rounding.

¢“Other” includes cigar, pipe, waterpipe/narghile/hookah/shisha, and
tobacco (generic, all kinds, plant components, tobacco company/
industry)

risk factors for smoking and cessation, population-
based tobacco control programs and strategies, schools
and worksites, comparison of use across countries/
jurisdictions/schools, societal costs). The vector (fo-
cusing on the tobacco industry, such as strategies used
to maximize sales, business issues including supply
chain from farmer to retailer, tobacco in movies) rep-
resented 2% of articles in the 1980s and 3% of articles
in the 2000s.
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From the 1980s to the 2000s there was a significant reduc-
tion in the proportion of papers examining health effects
(p<<0.001); preclinical topics (p<<0.001); and chemistry
(p=0.002), while the proportion of papers examining prev-
alence/use and cessation increased (p<<0.001). More than
one third of articles dealt with health effects (45% in the
1980s and 37% in the 2000s; Table 1). The other major study
foci in the 2000s were prevalence/use (21%; includes re-
search on smoking behaviours); cessation (14%); and pre-
clinical (13%).

From the 1980s to the 2000s, there was a significant
decrease in the proportion of papers studying the ciga-
rette (p<<0.029), and a significant increase in the propor-
tion of papers studying pharmaceutical products
(p<<0.001). Approximately two thirds of tobacco-related
articles focused on the cigarette (68% in the 1980s and
63% in the 2000s; Table 1). Nicotine was the next most
frequent form of tobacco studied (13% in the 1980s and
11% in the 2000s). Secondhand smoke, pharmaceuticals,
smokeless tobacco, cigars, pipes, and waterpipe each rep-
resented less than 10% of the tobacco-related articles in
both the 1980s and the 2000s.

Discussion

This is the most extensive description of the tobacco
literature to date. As expected, research on the vector was
least represented in the tobacco literature, and there was a
decline over time in the proportion of tobacco literature
focused on health effects. The decline in the proportion of
studies examining health effects is expected as our under-
standing of the harms caused by tobacco products has
solidified.

The paucity of research on the environment and
vector is concerning given the international consensus
on types of strategies needed to reduce tobacco-caused
disease and death. The WHO’s “MPOWER” vision” to
reverse the global tobacco epidemic calls for a focus
on interventions that address the environment and
the vector (e.g., smoke-free environments, stringent
limits on tobacco companies’ ability to advertise and
promote their products, population-based counter-
tobacco mass media campaigns, and taxing tobacco prod-
ucts). Similarly, three of Frieden and Bloomberg’s'® five
approaches to prevent 100 million deaths from tobacco
focus on the environment and the vector. The recently
proposed Health Impact Pyramid'' postulates that in-
terventions that change the environmental context
have a large potential health impact, second only to
addressing socioeconomic factors (such as reduction
in poverty and improvement in education). Research
needs to be conducted to expand the evidence base
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for the development and evaluation of interventions
aimed at the environment and vector.

Our findings regarding study focus are consistent with
other literature. In their analysis of the public health
literature on infectious diseases, Durando et al.'? found
that research on “epidemiology and surveillance” (study
focus of prevalence/use in this analysis) was better repre-
sented than research on “prevention and control” (study
focus of tobacco control, protection, and prevention in
this analysis). Hughes and Oliveto'® found that treat-
ment research in drug and alcohol disorders grew rap-
idly over a 20-year period—similar to the finding of a
doubling of research with a study focus of cessation in
this analysis.

It is not surprising that the majority of the tobacco
literature studied cigarettes, as this is the form of tobacco
most commonly used in countries that make the largest
contribution to the research enterprise. The significant
increase in the proportion of papers studying pharma-
ceutical products is expected, given that many of these
products were developed and introduced during the pe-
riod under study; despite this important increase, the
overall proportion of papers studying pharmaceutical
products should be increased beyond the 5% found in the
2000s. We expect that research on waterpipes will in-
crease over time with continued investment in research in
low- and middle-income countries.

This study does have some limitations. First, articles
written in languages other than English were excluded. It
is possible that the distribution of papers across the epi-
demiologic framework concepts differ in English versus
non-English papers. However, the vast majority of to-
bacco articles indexed by MEDLINE and Web of Science
were published in English, particularly in the most recent
decade (89% published in English in 2000s; 75% in
1980s). Second, choices did have to be made about what
would be included in each of the coding categories. One
key choice made was to code papers assessing the health
effects of tobacco products as “agent” rather than as
“host” (because the cigarette, or agent, itself causes the
health effects). If these health effects papers had been
coded as “host,” a dramatically different picture of the
epidemiologic framework would have emerged (particu-
larly because 39% of the sample of papers focused on
health effects), although the trend toward increased
“host” papers and the finding regarding a paucity of pa-
pers dealing with the environment and the vector would
still stand. Third, it is important to note that just because
a smaller proportion of papers deal with one epidemio-
logic framework apex versus another, this does not nec-
essarily mean that the neglected areas of research are
poorly developed; it could be that those papers have more
direct implications for strategies to address tobacco use.
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Citation analyses could be conducted to assess the use of
these literatures.'*~'® Fourth, some relevant literature on
nicotinic receptors may have been missed because the
trunk nicotin* was not used. If this literature was indeed
underrepresented (which would have been coded as
agent), then it further reinforces the conclusion that re-
search on the environment and the vector are under-
represented in the tobacco literature.

Fifth, source of funding could not be examined given
the limited data available in the MEDLINE and Web of
Science databases. It is possible that source of funding is
associated with study focus, and this could be examined
in future studies. In addition to source of funding,
amount of funding is also important to assess, as it may
portray an alternate representation of the focus of the
literature beyond number of articles. Finally, publication
bias, and the time lag between obtaining study results and
publication, would likely be similar across the epidemio-
logic framework categories.

Conclusion

The field of tobacco research is vast, prolific, and increas-
ing more rapidly than all scientific literature combined;
however, research to date has focussed predominantly on
tobacco products themselves and the people who use
them. Proportionately more research could focus on the
environment and vector apexes of the epidemiologic
framework, to expand strategies for reducing tobacco-
related disease.
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