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Abstract: Unhealthy habits or lifestyles, such as obesity, smoking, and alcohol consumption, are in-
volved in the development of non-communicable diseases. The aim of this study was to analyze
different communities’ interest in seeking obesity, smoking, and alcohol-related terms through rela-
tive search volumes (RSVs) of Google Trends (GT). Internet search query data on obesity, smoking,
and alcohol-related terms were obtained from GT from the period between 2010 and 2020. Compar-
isons and correlations between different topics were calculated considering both global searches and
English-, Spanish-, and Italian-speaking areas. Globally, the RSVs for obesity and alcohol-related
terms were similar (mean RSVs: 76% and 77%), but they were lower for smoking (65%). High RSVs
were found in winter for obesity and smoking-related terms. Worldwide, a negative correlation was
found between alcohol and smoking terms (r = −0.72, p < 0.01). In Italy, the correlation was positive
(r = 0.58). The correlation between obesity and alcohol was positive in all the cases considered.
The interest of global citizens in obesity, smoking, and alcohol was high. The RSVs for obesity were
globally higher and correlated with alcohol. Alcohol and smoking terms were related depending on
the area considered.

Keywords: obesity; diet; alcoholism; smoking; lifestyle behavior; Google Trends

1. Introduction

Health, according to the World Health Organization [1], is defined as “a state of
complete physical, mental, and social well-being, and not just the absence of conditions or
diseases”. Lifestyle is a major determinant of health, and integrates healthy and unhealthy
habits and behaviors [2]; in fact, the lack of a healthy lifestyle predisposes individuals to
public health problems [3].

The biggest contributor to non-communicable diseases globally is unhealthy lifestyle
habits, causing approximately 63% of all deaths in the world [4]. The economic impact
of non-communicable diseases on health systems has been increasing; therefore, it is
important to emphasize that early interventions for risk reduction are necessary, thus
“enabling people to increase control over and to improve, their health” (Ottawa Charter for
Health Promotion) [5].

Healthy lifestyles should take into consideration a set of factors, such as diet, phys-
ical exercise, and toxic habits; the last of which includes use and abuse of alcohol and
tobacco [2].
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Changes in human lifestyle could be considered one of the main causes of obesity.
The prevalence of obesity has increased around the world over the last 50 years, and has
raised the risk of diseases such as type 2 diabetes mellitus and hypertension. Lifestyle
interventions are necessary to reduce the worldwide burden of obesity. This is mainly based
on reducing caloric intake and increasing energy expenditure with physical activity [6,7].

Moreover, death could be associated with toxic habits, and 3 million deaths every year
are due to the harmful use of alcohol, resulting in significant social and economic losses for
society [8]. Smoking is a different unhealthy habit, and all forms of tobacco consumption
are harmful, with tobacco consumption being one of the major causes of disease. Tobacco
kills more than 8 million people each year, and approximately 1.2 million non-smokers are
exposed to second-hand smoke [9].

The internet is increasingly used among the population to access health-related in-
formation, and is a very important source of knowledge for those who seek changes in
their lifestyles [10,11], and to search for information about specific conditions [12]. Health
professionals must be prepared to consider this instrument when seeking ways to help the
population increase their awareness and to critically evaluate the information reported [11].

Infodemiology is a research area focusing on internet users looking for health-related
content [13]. Infodemiology uses non-clinical databases such as web searches to allow
health scientists to examine a population’s interest in multiple health issues through the
internet, especially Google platforms. Evaluation of data obtained from Google has proven
to be a useful proxy for lifestyle or behavior, especially in areas difficult to measure with
surveys [10,14]. Google Trends (GT) is a popular means for searching data and could be
used to examine public interest in multiple health topics [3,10,11,15].

The aim of this study was to analyze the web search trends related to community
interest in obesity, smoking, and alcohol worldwide and in English-, Spanish-, and Italian-
speaking areas during the period from 2010–2020.

2. Materials and Methods

Using GT, we aimed to conduct a descriptive analysis of the global community’s
interest in unhealthy lifestyles. To detect such an interest, we compared worldwide relative
search volumes (RSVs) obtained using obesity-, alcohol-, and smoking-related search terms.

GT is a free, publicly available internet-based application allowing searches of global
or local interest in targeted search terms. Values representing RSVs are obtained, and range
between 0 and 100. When an RSV is equal to 0, it means that internet users are not searching
significantly for the selected term; on the other hand, an RSV equal to 50 means that half
as many searches are carried out for the selected term, compared to the highest volume
of searches, represented by an RSV equal to 100. Temporal limitations in searching can
be established, and the period of time can vary from weeks to months or years. Different
given search terms can be compared by evaluating RSVs. Searching can be associated
with different areas and then compared. Data are adjusted for population size; therefore,
comparisons between more or less populated areas can be made. To compare relative
frequencies and to standardize data between different countries, each data-point is divided
by the total searches for a given geographical area and the established interval of time.

We explored GT data using specific language search terms for both global searches
and English-, Spanish-, and Italian-speaking areas (Table 1). Search terms were arbitrarily
selected by the authors to capture scientific words that define an unhealthy condition but
that are also considered popular, i.e., easily understood by the general population. Four
terms were selected in the three languages (i.e., English, Spanish, and Italian). Although
other terms may be considered common, to avoid heterogeneity, the authors decided to use
the corresponding terms in the three languages. The countries analyzed were the United
States of America, the United Kingdom, Italy, and Spain. However, Australia and Mexico
were also included in the analysis (Figure S1).
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Table 1. Specific language terms used for country searches.

Categories English Terms Spanish Terms Italian Terms

Alcohol keywords Alcohol, beer, drinking,
binge drinking

Alcohol, cerveza,
borracho, botellón

Alcol, birra, ubriaco,
binge drinking

Smoking keywords Smoking, tobacco,
cigarette, vaping Fumar, tabaco, cigarro, vapeo Fumo, tabacco, sigaretta, svapo

Obesity keywords Obesity, fast food,
calories, sedentarism

Obesidad, comida basura,
calorías, sedentarismo

Obesità, fast food,
calorie, sedentarietà

For general searches, only 7 terms (3 in English, 2 in Spanish, and 2 in Italian) were
used because GT only allows that number. The selection of the keywords was as follows:

− Alcohol keywords: “Alcohol”, “beer”, “drinking”, “cerveza”, “botellón”, “alcol”,
and “birra”.

− Smoking keywords: “Smoking”, “tobacco”, “cigarette”, “fumar”, “cigarro”, “fumo”,
and “tabacco”

− Obesity keywords: “Obesity”, “fast food”, “calories”, “obesidad”, “calorías”, “seden-
tarismo”, and “calorie”.

Searching was limited to the category “Health” to avoid non-health-related queries
and confounding results. We decided to analyze GT from 19 September 2010 to 20 Septem-
ber 2020, and considering global and specific world areas.

Data analysis was directed to show RSV variations during the study period for com-
paring different world areas and assessing correlations between RSVs related to obesity,
alcohol, and smoking. We correlated the data obtained from GT with those provided by
the World Health Organization (WHO), with the intention of comparing the community’s
interest in unhealthy lifestyles with officially calculated prevalence data [16–18].

The results were plotted in graphs, and the mean and standard deviation (SD) of
RSVs were determined. Specifically, RSVs were also evaluated during summer (third
week of June to third week of September) and winter (third week of December to third
week of March) periods. Significant differences were determined via the Mann–Whitney
test. Associations were analyzed by calculation of Pearson correlation or Spearman’s rank
correlation coefficients, depending on linearity. All analyses were performed using the
free software, R (version 3.5.0, R Foundation for Statistical Computing, Vienna, Austria).
A two-tailed threshold of p < 0.05 was considered statistically significant.

All the data are freely available online, so no specific permits were required from
ethics committees, although in the development of the study, all procedures were carried
out with appropriate scientific rigor.

3. Results

The mean values and standard deviations of the RSVs for obesity, alcohol, and smoking
during the study period in all countries were 76.03± 11.17%, 77.38± 7.09%, and 65.82 ± 21.30%,
respectively. A comparison of the RSVs for obesity, alcohol, and smoking in all countries is
shown in Figure 1. Obesity-related terms were the most frequently searched worldwide,
and the temporal pattern analysis of the logarithm of RSVs during the analyzed decade is
reported in Figure 2, where some interesting variations are shown. Significant differences
were found between the RSVs in the summer and winter months, and values were higher
during winter for obesity-(79.70 ± 12.79% vs. 77.04 ± 6.80%) and smoke-related terms
(70.65 ± 21.64% vs. 63.27 ± 21.05%). No differences were found for alcohol terms.
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Figure 1. World distribution of relative search volumes (RSVs) from 2010–2020, and related to: (A) all terms (obesity, alcohol,
and smoking); (B) smoking terms (red); (C) alcohol terms (blue); and (D) obesity terms (yellow). Greater shading indicates
RSVs (the figure was captured from Google Trends; Data source: Google Trends (https://www.google.com/trends, accessed
on 20 September 2020).

Figure 2. Time series of Google search queries. Search fractions are rescaled between 0 and 100 by the internal processes of
Google Trends upon download, although a logarithmic scale was used to represent the results. Note: Google Trends had
two methodological improvements (namely, on 1 January 2011, improvement in geographic allocation, and on 1 January
2016, improvement in data collection). Data source: Google Trends (https://www.google.com/trends, accessed on 20
September 2020). The chart legend indicates the colors for each topic.

The correlation coefficient between alcohol and smoking RSVs was negative and
highly significant. In the same way, the correlation between obesity and smoking RSVs
was negative, although this relationship was weak. Moreover, a weak positive correlation
between obesity and alcohol RSVs was found (Table 2).

Table 2. Correlation coefficients between the relative search volumes (RSVs) related to the obesity-,
alcohol-, and smoking-related search terms registered during the study period.

Categories RSVs for Alcohol RSVs for Smoking RSVs for Obesity

RSVs for alcohol 1 −0.728 * 0.327 *

RSVs for smoking −0.728 * 1 −0.217 *

RSVs for obesity 0.327 * −0.217 * 1
* p < 0.01.

https://www.google.com/trends
https://www.google.com/trends
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Correlations between official data from the Global Health Observatory of the WHO
and Google Trends are reported in the supplementary Figure S1. The correlation was
positive and strong for obesity in Italy, Spain, and the United Kingdom, while for smoking,
it was negative in Italy and Spain. In the United States of America, the correlation was
positive and strong for alcohol, while it was negative in the United Kingdom (Table 3).

Table 3. Correlations between official data (The Global Health Observatory–World Health Organiza-
tion) and Google Trends.

Obesity Italy–GT Spain–GT UK–GT USA–GT

Italy–WHO 0.848 **
Spain–WHO 0.659 *
UK–WHO 0.824 **

USA–WHO 0.044

Smoking

Italy–WHO −0.829 *
Spain–WHO −0.943 **
UK–WHO 0.371

USA–WHO 0.486

Alcohol

Italy–WHO −0.066
Spain–WHO −0.269
UK–WHO −0.622 *

USA–WHO 0.748 **
Note: WHO: World Health Organization; GT: Google Trends; UK: United Kingdom; USA: United States of
America. Spearman’s rank correlation coefficient was used. * p < 0.05; ** p > 0.01.

In the case of obesity, we compared the existing annual data from 2004 to 2016
(representing the latest data provided by WHO) [16]. In the case of smoking, we compared
specific WHO annual periods (2007, 2010, 2012, 2014, 2016, and 2018) [17]. In the case
of alcohol use and abuse, we considered the existing annual data from 2004 to 2018
(representing the latest data provided by WHO) [18]. GT showed RSV values from 2004
onwards (considering that there were measurement changes in 2011 and 2016, and that
only the English language was used). It should be taken into account that the GT data
included all types of information related to smoking and alcohol use and abuse (both
prevention and consumption), while the WHO data recorded only tobacco consumption
and alcohol use and abuse [17,18].

Finally, we evaluated the results related to English-, Spanish-, and Italian-speaking
areas (Figure 3). We found a modest positive significant correlation between alcohol
and obesity in all countries studied (United States of America, United Kingdom, Spain,
and Italy), and the coefficients were higher in Italy (r = 0.359) and in the United States of
America (r = 0.359). Positive correlations were also detected between obesity and smoking
terms in the United Kingdom (r = 0.292) and in Italy (r = 0.210). Curiously, the correlation
between alcohol and smoking was negative in the United Kingdom (r = −0.332) and the
USA (r = −0.560), but was positive in Italy (r = 0. 589).
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Figure 3. Correlation plots of searches performed by country using country-specific languages. * p < 0.05; *** p < 0.001.

Global searches using terms in the English, Spanish, and Italian languages showed
correlations between alcohol and obesity in all cases (Table 4); being negative in Ital-
ian (r = −0.452) and positive in Spanish and English (r = 0.421 and r = 0.254, respec-
tively). Negative correlations between alcohol and smoking were also found in the Spanish
(r = −0.585) and English (r = −0.696) languages. We detected weak negative correlations
in the global searches between RSVs related to smoking and obesity in Spain (r = −0.193)
and Italy (r = −0.157). The same analysis was carried out in Australia (an English-speaking
country) and Mexico (a Spanish-speaking country), and we found that Australian search
activity was similar to Spanish search activity, while Mexican search activity was similar to
Italian search activity (Figure S1).
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Table 4. Correlation coefficients of searches performed using country-specific languages (English,
Spanish, and Italian).

ENGLISH RSVs for Alcohol RSVs for Smoking RSVs for Obesity

RSVs for alcohol 1 −0.696 * 0.254 *
RSVs for smoking −0.696 * 1 -0.068
RSVs for obesity 0.254 * −0.068 1

SPANISH

RSVs for alcohol 1 -0.585 * 0.421 *
RSVs for smoking −0.585 * 1 −0.193 *
RSVs for obesity 0.421 * −0.193 * 1

ITALIAN

RSVs for alcohol 1 0.098 −0.452 *
RSVs for smoking 0.098 1 −0.157 *
RSVs for obesity −0.452 * −0.157 * 1

* p < 0.05.

4. Discussion

In this study, we detected that global interest in information about obesity, alcohol,
and smoking in the field of health could be considered significant. The latter results should
be interpreted considering that the majority of wealthy countries are located north of the
equator, and that countries such as Australia behave in the same way as the United States
of America or Western countries. Sociodemographic determinants such as education, occu-
pational status, and income have been reported to be related to the prevalence of obesity
and unhealthy behaviors, such as alcohol and tobacco consumption [19]. GT evaluates
public interest in obesity, smoking, and alcoholism, but such activity cannot be consid-
ered equivalent to a traditional epidemiological perspective. Looking for a comparison to
validate, we correlated GT results calculated for the United States of America, the United
Kingdom, Spain, and Italy with the Global Health Observatory of WHO, and in some cases,
we found a significant relationship, suggesting that GT could in some way capture official
epidemiological data.

Our results showed variations in the communities’ interests in searching for terms
related to obesity, smoking, and alcohol, but explaining these findings is difficult. There are
several variables to consider, from interest to electronic cigarettes to changes in GT’s manner
of operation. RSVs deal with searching information at the population level, and they are
influenced by media coverage. It has been reported that benefits are overestimated, claims
are exaggerated, risk is underestimated, and conflicts of interest are not declared [20].

During the last decade, interest has not changed, and interest in smoking and alcohol
was distributed in an opposite way. The latter relationship was confirmed in the United
States of America; however, even though Italy and Spain are two similar countries in
southern Europe, the interests of the two populations were different. Italians seemed to
search for both alcohol and smoking information, while Spanish people did not.

In the global community, the most-searched terms were related to obesity. These terms
encompass the major health problem of obesity and overweightness, defined as “abnormal
or excessive accumulation of fat that can be harmful to health”, and are due to an energy
imbalance between consumed and expended calories [21].

The prevalence of obesity worldwide, which has tripled worldwide since 1975, could
be the force driving the global community’s search for information.

The RSVs related to obesity had higher values in American and Mediterranean coun-
tries. According to several authors [22,23], the prevalence of obesity and overweightness
in the North American area is high. However, our data seemed to suggest that people from
that area were aware of the problem, as their RSVs were high. On the other hand, even
though, in the Mediterranean area, diet could be considered healthy [24], the prevalence
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of obesity in children is high due to the high intake of free fats, sugar, and processed
meats [25,26]. Looking for a remedy for such a problem could justify the recorded RSVs.

During the last decade, there was an increase in searches for all terms related to
“health” in the first months of each year; however, there were differences between the
searches carried out in winter and summer, with such differences being significantly greater
for smoking and obesity. Such periods may be subsequent to vacations and holiday times,
during which it is possible to detect weight gain [27].

We must underscore the lack of information available to the worldwide population.
Although alcoholic beverages have a high energy content relative to their calories [28,29],
and although alcohol use could be a risk factor for obesity [30], we found a weak correlation
between alcohol and obesity.

Analyzing the term “smoking”, we could not see a wide variation of interest during
the period of the study, but a small peak in RSVs was recorded at the beginning of 2013.
This peak could be due to the anti-smoking policies that were implemented that year
in Russia [31], Chile, and Uruguay [32]. Several authors stated that in countries where
anti-smoking control policies were implemented, smoking prevalence decreased [33–35].
In 2016, Troelstra et al. [36] found a significant increase in RSVs after the introduction of
anti-smoking control policies, suggesting that these measures had an effect on the rate
of search for information. However, the relationship between information and smoking
cessation rates is still a matter of debate [37]. Finally, it should be taken into account that
electronic cigarettes have become popular. It was reported that new communication means
could be crucial for improving knowledge about this unhealthy habit [38].

Globally, RSVs related to alcohol and smoking were negatively correlated, except in
Italy. This negative relationship between these two dangerous habits was not in agree-
ment with studies reporting a strong relationship between them due to social context,
especially during the time of youth, when poly-consumption of alcohol and tobacco is
frequent [39,40]. Smoking is a risk factor for alcoholism, and alcohol consumption is a
risk factor for becoming a smoker [41,42]. Alcohol increases the rate at which the body
breaks down nicotine, causing it to remain active in the body for a shorter time, thereby
stimulating tobacco use [39]. On the other hand, environmental factors such as economic
development, cultural and social aspects including religious beliefs, availability of alcohol
and the effectiveness of alcohol policies impact smoking and alcohol use and abuse [43].
In the case of alcohol consumption, RSVs were high for sub-Saharan African countries
(Southern and Western African countries); results that were in agreement with Shield
et al.’s [43] findings of high alcohol intake in populations from these regions and Eastern
European countries. RSVs associated with smoking showed that Asian and Central and
Northern European countries had high values, in agreement with a recent survey [44] that
suggested that European and Southeast Asian regions, such as China, India, and Indonesia,
have a smoking prevalence significantly higher than the mean worldwide frequency.

In this study, we have to take into account several limitations. First, we tested public
global interest describing GT data using English, Spanish, and Italian search terms and
merely reported RSVs; therefore, it was not possible to detect any cause–effect relationship.
Second, although our study investigated across an entire decade, any interpretation of
our population of interest could not be based on definitive profiles of the different people
performing the searches. GT does not record information about the identity, internet
protocol address, or specific physical location of any user. Third, we limited our research
to three different languages, and only seven terms could be included in the global search,
making it difficult to generalize our results. Fourth, we did not consider that different
areas tend to drink alcohol in different ways, and we did not compare RSVs related to beer,
wine, or hard alcohol in the different geographical regions. Fifth, we selected four terms in
three different languages, English, Spanish, and Italian, but we are conscious that other
terms may be considered common. However, in order to avoid heterogeneity, we decided
to use the corresponding words in the three languages. Search terms were arbitrarily
selected by authors as scientific words defining an unhealthy condition, but also considered
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popular, i.e., easily understood by the general population. On the other hand, searching
of non-specific keywords and those mostly attributable to informative purposes, could
lead to non-specific results and methodological problems. Big data analytics is beyond
our competence, but integrating information of the top online health search requests from
different countries, languages, and time periods, might in our opinion shed light on the
dynamics of a community’s knowledge about healthy lifestyle. Finally, the technology
used in this study is Web 1.0, and analysis of Web 2.0 technology, such as Twitter or other
social media, could result in different findings.

5. Conclusions

Based on the objectives proposed in this study, it can be concluded that the global
community’s interest in obesity, smoking, and alcoholism is significant, suggesting a
consciousness about these dangerous habits. Of the three problems observed in this study,
the level of interest in obesity was highest, offering a clear reflection of the increase in this
health problem globally.

Unexpectedly, searches for smoking were negatively correlated with alcohol; however,
this was not true in the case of Italy.

Interestingly, the number of searches varied in intensity depending on the period of
the year, the season, and the tightening of regulations governing consumption.

In terms of its implications for health practice, infodemiology could be a useful
instrument for investigating populations’ interest in a specific topic. Such information
could help healthcare professionals establish proposals for disease prevention and health
promotion, and health care authorities could consider GT for national and subnational
trend analysis using the local language for early interception of a population’s of interest
with respect to unhealthy habits.

Supplementary Materials: The following are available online at https://www.mdpi.com/2227-903
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Author Contributions: Conceptualization, F.F., P.M.R.-M.; P.J.L.-S. and M.A.R.-B.; methodology,
F.F., P.M.R.-M.; P.J.L.-S. and M.A.R.-B.; data curation, F.F., R.C., J.d.l.C.L.-C.; and P.J.L.-S.; formal
analysis: F.F., P.M.R.-M., R.C., J.d.l.C.L.-C.; P.J.L.-S.; writing—original draft preparation, F.F., M.A.R.-
B., P.M.R.-M., J.d.l.C.L.-C.; and P.J.L.-S.; writing—review and editing, F.F., M.A.R.-B., P.M.R.-M.,
R.C., J.d.l.C.L.-C.; and P.J.L.-S.; supervision, F.F., M.A.R.-B., and P.J.L.-S.; project administration, F.F.,
P.M.R.-M.; P.J.L.-S. and M.A.R.-B.; funding acquisition, F.F. and P.J.L.-S. All authors have read and
agreed to the published version of the manuscript.

Funding: This work has been supported, in part, by a research grant from the University of Ferrara
(Fondo Ateneo Ricerca–FAR 2020, Fabio Fabbian), and funds from University of Cordoba (PAIDI
CTS-666).

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: The data presented in this study are available on request from the
corresponding authors.

Acknowledgments: We thank the Instituto Maimónides de Investigación Biomédica de Córdoba,
for valuable and precious collaboration.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. World Health Organization (WHO). Preamble to the Constitution of WHO as Adopted by the International Health Conference; Official

Records of WHO, no. 2; World Health Organization: New York, NY, USA, 1946; p. 100.
2. Cecilia, M.J.; Atucha, N.M.; García-Estañ, J. Health styles and habits in Pharmacy students. Educ. Médica 2018, 19, 294–305.

[CrossRef]
3. Madrona, P.G.; Villora, S.G.; Vicedo, J.C.P.; Bustos, J.G.F. Actividad física y hábitos relacionados con la salud en los jóvenes:

Estudio en España. Rev. Reflex. 2010, 89, 147–161.

https://www.mdpi.com/2227-9032/9/2/190/s1
https://www.mdpi.com/2227-9032/9/2/190/s1
http://doi.org/10.1016/j.edumed.2017.07.008


Healthcare 2021, 9, 190 10 of 11

4. Kushner, R.F.; Sorensen, K.W. Lifestyle medicine: The future of chronic disease management. Curr. Opin. Endocrinol. Diabetes
Obes. 2013, 20, 389–395. [CrossRef]

5. Global Burden Disease Risk Factors Collaborators. Global, regional, and national comparative risk assessment of 79 behavioural,
environmental and occupational, and metabolic risks or clusters of risks, 1990–2015: A systematic analysis for the Global Burden
of Disease Study 2015. Lancet 2016, 388, 1659–1724. [CrossRef]

6. Blüher, M. Obesity: Global epidemiology and pathogenesis. Nat. Rev. Endocrinol. 2019, 15, 288–298. [CrossRef] [PubMed]
7. Webb, V.L.; Wadden, T.A. Intensive Lifestyle Intervention for Obesity: Principles, Practices, and Results. Gastroenterology 2017,

152, 1752–1764. [CrossRef] [PubMed]
8. World Health Organization (WHO). Noncommunicable Diseases; World Health Organization: Geneva, Switzerland, 2018.
9. World Health Organization (WHO). Tobacco; World Health Organization: Geneva, Switzerland, 2020.
10. Di Simone, E.; Di Muzio, M.; Dionisi, S.; Giannetta, N.; Di Muzio, F.; De Gennario, L.; Orsi, G.B.; Fabbian, F. Infodemiological

patterns in searching medication errors: Relationship with risk management and shift work. Eur. Rev. Med. Pharmacol. Sci. 2019,
23, 5522–5529.

11. Nuti, S.V.; Wayda, B.; Ranasinghe, I.; Wang, S.; Dreyer, R.P.; Chen, S.I.; Murugiah, K. The use of google trends in health care
research: A systematic review. PLoS ONE 2014, 9, e109583. [CrossRef]

12. Cappadona, R.; De Giorgi, A.; Di Simone, E.; Di Muzio, M.; Di Muzio, F.; Lamberti, N.; Manfredini, F.; Storari, A.; Manfredini, R.;
Fabbian, F. Infodemiology of solid organ transplantation: Relationship to the Global Observatory on Donation and Transplantation
data. Eur. Rev. Med. Pharmacol. Sci. 2020, 24, 12630–12637. [PubMed]

13. Eysenbach, G. Infodemiology: The epidemiology of (mis)information. Am. J. Med. 2002, 113, 763–765. [CrossRef]
14. Madden, K.M. The Seasonal Periodicity of Healthy Contemplations About Exercise and Weight Loss: Ecological Correlational

Study. JMIR Public Health Surveill. 2017, 3, e92. [CrossRef] [PubMed]
15. Mavragani, A.; Ochoa, G.; Tsagarakis, K.P. Assessing the Methods, Tools, and Statistical Approaches in Google Trends Research:

Systematic Review. J. Med. Internet Res. 2018, 20, e270. [CrossRef] [PubMed]
16. World Health Organization (WHO). Global Health Observatory. Prevalence of Obesity among Adults, Body Mass Index ≥30. Available

online: https://apps.who.int/gho/data/node.main.A900A?lang=en (accessed on 5 January 2021).
17. World Health Organization (WHO). Global Health Observatory. Estimate of Current Tobacco Use Prevalence. Available online:

https://apps.who.int/gho/data/node.imr.M_Est_tob_curr?lang=en (accessed on 5 January 2021).
18. World Health Organization (WHO). Global Health Observatory. Alcohol Recorded per Capita Consumption (in Litres of Pure Alcohol).

Available online: https://apps.who.int/gho/data/node.imr.SA_0000001400?lang=en (accessed on 5 January 2021).
19. Shaikh, R.A.; Siahpush, M.; Singh, G.K.; Tibbits, M. Socioeconomic Status, Smoking, Alcohol use, Physical Activity, and Dietary

Behavior as Determinants of Obesity and Body Mass Index in the United States: Findings from the National Health Interview
Survey. Int. J. MCH AIDS 2015, 4, 22–34. [CrossRef]

20. Iaboli, L.; Caselli, L.; Filice, A.; Russi, G.; Belletti, E. The unbearable lightness of health science reporting: A week examining
Italian print media. PLoS ONE 2010, 5, e9829. [CrossRef] [PubMed]

21. Hall, K.D.; Guo, J. Obesity Energetics: Body Weight Regulation and the Effects of Diet Composition. Gastroenterology 2017, 152,
1718–1727. [CrossRef]

22. Rabadán-Diehl, C.; Safdie, M.; Rodin, R. Colaboración trilateral entre Canadá, Estados Unidos y México en torno a la Iniciativa
contra la Obesidad Infantil. Rev. Panam. Salud. Pública 2016, 40, 80–84. [PubMed]

23. Wang, Y.; Beydoun, M.A.; Liang, L.; Caballero, B.; Kumanyika, S.K. Will all Americans become overweight or obese? Estimating
the progression and cost of the US obesity epidemic. Obesity 2008, 16, 2323–2330. [CrossRef]

24. D´Innocenzo, S.; Biagi, C.; Lanari, M. Obesity and the Mediterranean Diet: A Review of Evidence of the Role and Sustainability
of the Mediterranean Diet. Nutrients 2019, 11, 1306. [CrossRef]

25. Laccetti, R.; Pota, A.; Stranges, S.; Falconi, C.; Memoli, B.; Bardaro, L.; Guida, B. Evidence on the prevalence and geographic
distribution of major cardiovascular risk factors in Italy. Public Health Nutr. 2013, 16, 305–315. [CrossRef]

26. World Health Organization (WHO). Childhood Obesity Surveillance Initiative (COSI) Factsheet. Highlights 2015–2017; World Health
Organization: Geneva, Switzerland, 2018; pp. 1–8.

27. Zorbas, C.; Reeve, E.; Naughton, S.; Batis, C.; Whelan, J.; Waqa, G.; Bell, C. The Relationship between Feasting Periods and Weight
Gain: A Systematic Scoping Review. Curr. Obes. Rep. 2020, 9, 39–62. [CrossRef]

28. Sayon-Orea, C.; Martinez-Gonzalez, M.A.; Bes-Rastrollo, M. Alcohol consumption and body weight: A systematic review. Nutr.
Rev. 2011, 69, 419–431. [CrossRef]

29. Battista, K.; Leatherdale, S.T. Estimating how extra calories from alcohol consumption are likely an overlooked contributor to
youth obesity. Health Promot. Chronic Dis. Prev. Can. 2017, 37, 194–200. [CrossRef]

30. Traversy, G.; Chaput, J.P. Alcohol Consumption and Obesity: An Update. Curr. Obes. Rep. 2015, 4, 122–130. [CrossRef] [PubMed]
31. Gambaryan, M.; Reeves, A.; Deev, A.; Popovich, M.; Drapkina, O.; Snell, A.; Stuckler, D.; Mauer-Stender, K.; Boytsov, S. Effects

of tobacco control policy on cardiovascular morbidity and mortality in Russia. Eur. J. Public Health 2018, 28 (Suppl. 2), 14–16.
[CrossRef]

32. Triunfo, P.; Harris, J.; Balsa, A. Evaluación de la campaña antitabaco en Uruguay: Balance de diez años y desafíos. Rev. Panam.
Salud Pública 2016, 40, 256–262.

http://doi.org/10.1097/01.med.0000433056.76699.5d
http://doi.org/10.1016/S0140-6736(16)31679-8
http://doi.org/10.1038/s41574-019-0176-8
http://www.ncbi.nlm.nih.gov/pubmed/30814686
http://doi.org/10.1053/j.gastro.2017.01.045
http://www.ncbi.nlm.nih.gov/pubmed/28192109
http://doi.org/10.1371/journal.pone.0109583
http://www.ncbi.nlm.nih.gov/pubmed/33378009
http://doi.org/10.1016/S0002-9343(02)01473-0
http://doi.org/10.2196/publichealth.7794
http://www.ncbi.nlm.nih.gov/pubmed/29237582
http://doi.org/10.2196/jmir.9366
http://www.ncbi.nlm.nih.gov/pubmed/30401664
https://apps.who.int/gho/data/node.main.A900A?lang=en
https://apps.who.int/gho/data/node.imr.M_Est_tob_curr?lang=en
https://apps.who.int/gho/data/node.imr.SA_0000001400?lang=en
http://doi.org/10.21106/ijma.53
http://doi.org/10.1371/journal.pone.0009829
http://www.ncbi.nlm.nih.gov/pubmed/20352089
http://doi.org/10.1053/j.gastro.2017.01.052
http://www.ncbi.nlm.nih.gov/pubmed/27982361
http://doi.org/10.1038/oby.2008.351
http://doi.org/10.3390/nu11061306
http://doi.org/10.1017/S1368980012002716
http://doi.org/10.1007/s13679-020-00370-5
http://doi.org/10.1111/j.1753-4887.2011.00403.x
http://doi.org/10.24095/hpcdp.37.6.03
http://doi.org/10.1007/s13679-014-0129-4
http://www.ncbi.nlm.nih.gov/pubmed/25741455
http://doi.org/10.1093/eurpub/cky148


Healthcare 2021, 9, 190 11 of 11

33. Hair, E.; Bennett, M.; Williams, V.; Johnson, A.; Rath, J.; Cantrell, J.; Villanti, A.; Enders, C.; Vallone, D. Progression to established
patterns of cigarette smoking among young adults. Drug Alcohol Depend. 2017, 177, 77–83. [CrossRef] [PubMed]

34. Islami, F.; Stoklosa, M.; Drope, J.; Jemal, A. Global and Regional Patterns of Tobacco Smoking and Tobacco Control Policies. Eur.
Urol. Focus 2015, 1, 3–16. [CrossRef] [PubMed]

35. Rodríguez Muñoz, P.M.; Carmona Torres, J.M.; Hidalgo Lopezosa, P.; Cobo Cuenca, A.I.; Rodríguez Borrego, M.A. Evolution of
alcohol and tobacco consumption in young people in Spain, after the law 42/2010 against smoking: 2011–2014. Adicciones 2019,
31, 274–283.

36. Troelstra, S.A.; Bosdriesz, J.R.; de Boer, M.R.; Kunst, A.E. Effect of Tobacco Control Policies on Information Seeking for Smoking
Cessation in the Netherlands: A Google Trends Study. PLoS ONE 2016, 11, e0148489. [CrossRef]

37. Gubner, N.R.; Kozar-Konieczna, A.; Szoltysek-Boldys, I.; Slodczyk-Mankowska, E.; Goniewicz, J.; Sobczak, A.; Jacob, P.; Benowitz,
N.L.; Goniewicz, M.L. Cessation of alcohol consumption decreases rate of nicotine metabolism in male alcohol-dependent
smokers. Drug Alcohol Depend. 2016, 163, 157–164. [CrossRef] [PubMed]

38. Wang, D.; Lyu, J.C.; Zhao, X. Public Opinion about E-Cigarettes on Chinese Social Media: A Combined Study of Text Mining
Analysis and Correspondence Analysis. J. Med. Internet Res. 2020, 22, e19804. [CrossRef] [PubMed]

39. Royo-Isach, J.; Vidal, J.M.; Zapata, M.À.F. Drogas en adolescentes y jóvenes. ¿Qué ha cambiado? FMC Form. Médica Contin.
Atención Primaria 2015, 22, 544–553. [CrossRef]

40. Higgins, S.T.; Kurti, A.N.; Redner, R.; White, T.J.; Gaalema, D.E.; Roberts, M.E.; Doogan, N.J.; Tidey, J.W.; Miller, M.E.; Stanton,
C.A.; et al. A literature review on prevalence of gender differences and intersections with other vulnerabilities to tobacco use in
the United States, 2004–2014. Prev. Med. 2015, 80, 89–100. [CrossRef]

41. Lajtha, A.; Sershen, H. Nicotine: Alcohol reward interactions. Neurochem. Res. 2010, 35, 1248–1258. [CrossRef] [PubMed]
42. World Health Organization (WHO). WHO Expert Committee on Problems Related to Alcohol Consumption; Second Report; World

Health Organization: Geneva, Switzerland, 2007.
43. Shield, K.D.; Rylett, M.; Gmel, G.; Gmel, G.; Kehoe-Chan, T.A.K.; Rhem, J. Global alcohol exposure estimates by country, territory

and region for 2005—A contribution to the Comparative Risk Assessment for the 2010 Global Burden of Disease Study. Addiction
2013, 108, 912–922. [CrossRef] [PubMed]

44. Peacock, A.; Leung, L.; Larney, S.; Colledge, S.; Hickman, M.; Rehm, J.; Giovino, G.A.; West, R.; Hall, W.; Griffiths, P.; et al. Global
statistics on alcohol, tobacco and illicit drug use: 2017 status report. Addiction 2018, 113, 1905–1926. [CrossRef]

http://doi.org/10.1016/j.drugalcdep.2017.03.040
http://www.ncbi.nlm.nih.gov/pubmed/28578225
http://doi.org/10.1016/j.euf.2014.10.001
http://www.ncbi.nlm.nih.gov/pubmed/28723352
http://doi.org/10.1371/journal.pone.0148489
http://doi.org/10.1016/j.drugalcdep.2016.04.006
http://www.ncbi.nlm.nih.gov/pubmed/27107849
http://doi.org/10.2196/19804
http://www.ncbi.nlm.nih.gov/pubmed/33052127
http://doi.org/10.1016/j.fmc.2015.03.028
http://doi.org/10.1016/j.ypmed.2015.06.009
http://doi.org/10.1007/s11064-010-0181-8
http://www.ncbi.nlm.nih.gov/pubmed/20499168
http://doi.org/10.1111/add.12112
http://www.ncbi.nlm.nih.gov/pubmed/23347092
http://doi.org/10.1111/add.14234

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	References

