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Abstract
Based on Eysenbach’s view, infodemiology can be defined as the science of distribution and
determinants of information in an electronic medium, specifically the Internet, or in a population,
with the ultimate aim to inform public health and public policy. The current study aimed to
investigate the state of health information supply and demand on stomach cancer among Iranian
medical researchers and Iranian web users during 2011 to 2015. A mixed method research was
conducted in this study. In qualitative part, a focus group interview was applied to the users to
identify their selected keywords searched for stomach cancer on Google. The collected data were
analyzed using Open Code software. In quantitative part, data were synthesized using R software
in two parts. First, users’ Internet information seeking behavior (ISB) was analyzed using Google
Trends outputs during 2011 to 2015. Second, the scientific publication behavior (SPB) of Iranian
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stomach cancer specialists was surveyed using PubMed during the period of the study. Eight
keywords extracted by focus group interview were entered in the “Google Trends” main page.
The results showed that the search volume index of preferred keywords on stomach cancer have
increased from 475 in 2011 to 879 in 2015. Also, the findings revealed that Iranian scholars had
194 scientific papers on stomach cancer in PubMed during 2011 to 2015. There was a significant
and positive relationship between Iranian ISB in the Google Trends and SPB of Iranian scholars
on stomach cancer in PubMed. From infodemiological viewpoint, it has been elucidated that the
alignment of ISB and SPB in medical studies can illustrate the purposefulness of these
investigations.
Keywords
Infodemiology; Health information supply; Health information demand; Health information need

Introduction
The current statistics of the most prevalent cancers in Iran are worrisome to the extent that some
policy makers and specialists called it as a cancer tsunami. In order to manage and control such a
crisis, modern tools have been emerged to address these problems. The term “infodemiology”,
and its indicators, is one of the most common tools which facilitates and monitors the healthcare
trends in big data area as well as illustrates the frequency and the aggregation of Internet search
results over the specific period of time. This invaluable data makes it possible to detect
individuals’ health information behavior patterns and their diseases in an electronic media,
specifically the Internet, with the ultimate aim to inform public health and public policy
(Eysenbach, 2009, Brownstein et al., 2009). Today, public health institutions and medical
associations have established using this data in their healthcare studies (Barrett-Connor et al.,
2011, Nuti et al., 2014).
Although many of information seekers are not able to express and develop their information
needs properly (Fattahi et al, 2016), but undoubtedly Internet searches provide innovative tools
for active monitoring the ISB (Cooper et al., 2005, Eysenbach, 2009). ISB refers to “those
activities a person engages in when identifying his/her own need for information, searching for
such information in any way and using or transferring of information” (Fagbemiro et al, 2016).
Considering the definition of ISB, we have described our own definition of SPB as “those
scientific activities a researcher engages in when beginning his/her study for a specific topic,
searching for related information and disseminating of information to the end users”. By
understanding the individuals’ health ISB, policy makers can gain precious information related to
society’s health needs. In this way, health policy makers and planners recognize the health
information needs of their societies and try to improve the current conditions. Infodemiology
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indicators have been used to investigate what (e.g. document or paper) is being published on the
Internet; what is called “supply-based infodemiology”. On the other hand, they may be
concerned with what people need; this is called “demand-based infodemiology” (Eysenbach,
2009). The combination of these two causes a worthy viewpoint towards SPB (health
information supply) and people ISB (health information demand). The objective of this study,
based on infodemiology indicators, was to investigate the alignment of health information supply
and demand on stomach cancer among Iranian medical researchers and Iranian web users. The
reason of this selection was that stomach cancer is one of the most rampant cancers among
Iranian patients. Additionally, the main assumption of the study was that the high alignment of
SPB of Iranian scholars on “stomach cancer” in PubMed with people ISB on Google Trends
might indicate the purposefulness of these researches.
Methods and Materials
A mixed method research was conducted to explore the assumption of the study. In qualitative
part (a first step), a focus group discussion was used to identify the users’ selected keywords
searched for stomach cancer on Google. For this purpose, we had interviewed with 8 persons
who experienced stomach cancer in their family. The focus group session lasted 30 minutes and
was moderated by the first author. The purpose of the focus group was to obtain the preferred
keywords used by Iranian web searchers for stomach cancer. Collected data were analyzed using
Open Code software. According to the first step, collected data were synthesized in two parts: (1)
users’ Internet ISB, and (2) scholars’ SPB on Internet. To achieve the goal of the study, three
steps were designed in quantitative part:
1. The search volume index of users’ keywords in English and Persian for stomach cancer
was calculated by using web mining technique on Google Trends. Then the final pattern
of users’ health ISB for stomach cancer was illustrated using Google Trends. The population included Iranian users who had used Google search engine for stomach cancer, and
its related keywords, during 2011-2015. It should be mentioned that Google has useful information about diseases and most users undoubtedly visit it for health information
(Polgreen et al., 2008, Ginsberg et al., 2009, Pelat et al., 2009, Hanneke & O'Brien,
2016).
2. Scientometric method was used to calculate the productivity index of Iranian scholars on
stomach cancer in PubMed during 2011-2015. PubMed is the most well-known medical
and paramedical database due to its recall and precision for scholars’ searches (Falagas et
al. 2009). So, the number of scientific publication of Iranian scholars on stomach cancer
was counted by using excel for each year separately.
3. Ultimately, in order to study the alignment of people ISB in the Google Trends (part 1)
with SPB of Iranian scholars on “stomach cancer” in PubMed (part 2), we calculated
cross correlation using R software.
23

http://www.webology.org/2017/v14n1/a153.pdf

Results
Preferred keywords used by Iranian web searchers for health information on stomach cancer
Data collecting were carried out by focus group interview (FGI) with eight people who had
experienced stomach cancer in their family. Collected data were analyzed using Open Code
software and different codes were extracted from focus group interview. Then, approved
keywords used by Iranian web searchers on the Google search engine on stomach cancer were
determined by the consultation of pathologist. In this part, the keywords “helicobacter pylori”
and “stomach ulcer” removed since these would not necessarily cause the stomach cancer.
Finally, among eight keywords “saretan-e-me’adeh” (in Persian), “saretan-e-gastric” (in Persian),
“badkhimi me’adeh” (in Persian), “gastroma” (in Persian), “stomach cancer”, “gastric cancer”,
“GI cancer”, and “gastrinoma”, the three keywords “saretan-e-me’adeh” (in Persian), “stomach
cancer”, and “gastric cancer” had highest frequency among eight keywords searched on the
Google search engine by Iranian web users.
Iranian web users’ ISB on stomach cancer (health information demand)
Eight keywords extracted by focus group interview were entered in the Google Trends. As we
can see in Figure 1, just three keywords “saretan-e-me’adeh” (in Persian), “stomach cancer”, and
“gastric cancer” had a significant output. This is because the Google Trends processes the
keywords which have the certain amount of search volume index.

Figure 1. The search volume index of Iranian web users on Google Trends on stomach cancer

Figure 1 illustrates the search volume index of Iranian web users on the Google search engine
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during 1 Jan 2011 to 31 Dec 2015 on “saretan-e-me’adeh” (in Persian), “stomach cancer”, and
“gastric cancer”. The search volume index doesn’t show the frequency of users’ searches on
Google. Ahluwalia, by the way, stated, “Google Trends data does report a search volume index,
calculated via the two steps procedure: First, the query share is calculated by driving the total
query volume for a search keyword by the volume of the total number of queries for all the
search keywords, and, second, the query share index is normalized” (Ahluwalia, 2012). As
illustrated in figure 1, search for stomach cancer reached at highest level in 2014, specially
during 9 Nov 2014 to 7 Dec 2014, which can be discussed later.
The search volume indices on Google Trends update weekly. Table 1 indicates the total number
of preferred keywords on stomach cancer among Iranian web users calculated by driving the
total query volume during 2011 to 2015.
Table 1. The search volume index of Iranian web users on stomach cancer on Google

Keyword on Stomach Cancer
Saretan-e-me’adeh
(in Persian)
Stomach cancer
Gastric cancer
Total

2011

2012

2013

2014

2015

307

333

360

710

851

76
92
475

51
65
449

51
56
467

20
45
775

15
13
879

As indicated in Table 1, “saretan-e-me’adeh” (in Persian) is the most well used keyword applied
by Iranian web users on stomach cancer on Google. The search volume index indicates the
increasing growth on Google (Table 1). This can be seen in Table 1, which also shows how, the
search volume index on stomach cancer continued to grow over the 5 years. But it decreased in
2012.
SPB of Iranian scholars on stomach cancer in PubMed (health information supply)
In order to extract the indexed documents published in PubMed on stomach cancer by Iranian
scholars, we entered related keywords in English on stomach cancer in title field as well as the
keyword “Iran” in affiliation field. Time limitation, during 1 Jan 2011 to 31 Dec 2015, was
performed to increase the record precision. To achieve this, we added a new row and selected
date-publication field in PubMed advanced search builder. First, 168 records were retrieved.
Second, by exporting these records in Endnote software, duplicate records (in this case 1 record)
were discarded. In next step, “stomach neoplasm” was obtained by searching the keyword
“stomach cancer” in MeSH. Again, by entering this keyword into the PubMed search box as well
as the keyword “Iran” in affiliation field, 186 records were retrieved during the period of the
study and inputted to Endnote software. In last step, duplicate records were removed. The results
showed that Iranian scholars had 194 scientific papers on stomach cancer in PubMed during 1
25
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Jan 2011 to 31 Dec 2015. According to the results, over the 5 years, Iranian scholars published
25 records in 2011, 31 records in 2012, 38 records in 2013, 48 records in 2014, and 52 records in
2015 on stomach cancer in PubMed. So the number of Iranian publications in PubMed has been
increasing exponentially over the 5 years. It should be stated that Iranian scholars have published
nearly 39 scientific articles annually in PubMed (Figure 2).
60
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Figure 2. The SPB of Iranian scholars on stomach cancer in PubMed

Figure 2 shows the alignment of health information supply and demand based on SPB of Iranian
scholars in PubMed with people ISB on Google Trends on “stomach cancer”.
Data collected from the search volume index of Iranian web users on Google Trends and the SPB
of Iranian scholars on stomach cancer in PubMed during 2011 to 2015 were processed by R
software. In this section, cross correlation test and Pearson correlation coefficient were used to
assess the alignment of Iranian ISB on Google Trends with SPB of Iranian scholars in PubMed
on stomach cancer (Table 2).
Table 2. Correlation between Iranian ISB and scientific publications of Iranian scholars
Indicator
Iranian health ISB versus health SPB of Iranian scholars

R

Sig.

0.906

0.03

According to Table 2, there is a significant and positive relationship between Iranian ISB on
Google Trends and SPB of Iranian scholars on stomach cancer in PubMed during 2011 to 2015
(p<0.05). T student test and linear regression test were used to assess the significance level of
cross correlation between Iranian health ISB on Google Trends and health SPB of Iranian
scholars.
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Table 3. T student and cross correlation between Iranian health ISB and health SPB of Iranian
scholars
Indicator

Components
Scientific publications
F=13.84

R2

β

T

Sig.

0.82

0.906*

3.72

0.0001
F= 0.03

Table 3 shows that there is a significant and positive relationship between Iranian health ISB on
Google Trends and health SPB of Iranian scholars on stomach cancer in PubMed.
Discussion
Stomach cancer is one of the most common cancers and one of the major leading causes of
morbidity and mortality in Iran. The focus group interview indicated that the most well used
keywords on stomach cancer among Iranian web users were “saretan-e-me’adeh” (in Persian),
“stomach cancer”, and “gastric cancer” respectively. The two keywords “helicobacter pylori” and
“stomach ulcer” removed by the consultation of pathologist since these would not necessarily
cause the stomach cancer. Helicobacter pylori are introduced as a main reason of stomach cancer
and stomach ulcer (Kashiwagi, 2003, Tatematsu et al., 2003, Kandulski et al., 2008). It is clear
that the helicobacter pylori are one of the risk factors in stomach cancer but some other genetic
and environmental factors affecting this disease (Malekzadeh et al., 2009). On the other hand,
people may not really have the helicobacter pylori but to some extent have a stomach cancer
(Salemi et al., 2013, Dickey et al., 1993). Indeed we could not consider “helicobacter pylori” and
“stomach ulcer” as keywords searched on stomach cancer by Iranian web users unless they really
cause a stomach cancer.
During five years of study, Iranian Internet users have searched for stomach cancer in Persian
more than in English. This may be because of the increasing growth of stomach cancer-related
resources in Persian on the Web. Eight keywords extracted by focus group interview were
entered in the Google Trends but only three keywords “saretan-e-me’adeh” (in Persian),
“stomach cancer”, and “gastric cancer” had a significant output on Google Trends. “Saretan-eme’adeh” (in Persian) is the most well used keyword applied by Iranian web users on stomach
cancer on Google. The search volume index on stomach cancer indicates the increasing growth
on Google during 2011 to 2015. It seems that more Iranian people may have experienced
stomach cancer during the period of the study. As previous researchers have pointed out, there is
a positive correlation between search volume index on Google Trends and diseases outbreak
(Pelat et al., 2009, Cook et al., 2011, Dugas et al., 2013, Kuehn, 2013, Otte et al., 2013, Willard
& Nguyen, 2013, Van Campen et al., 2014). These findings approved the earlier study (Almasi et
al., 2015) which indicated that there was a exponential growth in stomach cancer in Iran during
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2003 to 2008. According to these two studies, we can observe the increasing growth of stomach
cancer in Iran during 2003 to 2015. Our study showed that search for stomach cancer reached at
highest level in 2014, specially during 9 Nov 2014 to 7 Dec 2014. In this period, Morteza
Pashaei, one of the most well known and youngest pop sigers, passed away on November 23,
2014 in Tehran after a long battle with stomach cancer. This may caused the growth of searches
on Google during this time and increased the sensitivity of Iranian people. Earlier researchers
(Ayers et al., 2014, Brigo et al., 2014) reported the effect of famous celebrities on public’s
concern and anxiety about different diseases. If public health announcement and TV health
reports had not focused on stomach cancer during 9 Nov 2014 to 7 Dec 2014, then the leveles of
anxiety might be decreased. Some researchers declared that pulic health announcement through
TV and Radio beoadcasts had a direct effect to anxiety (Dehkordy et al., 2014, DeVilbiss & Lee,
2014).
As mentioned before, the number of Iranian scientific publications on stomach cancer indexed in
PubMed has been increasing exponentially during 2011 to 2015. Earlier studies also indicate that
the number of publications of Iranian scholars published in scientific databases have experienced
a remarkable growth in past decade (Osareh & Marefat, 2005, Mousavi et al., 2007, Biglu, 2014,
Ghojazadeh et al., 2014). This has been happened because of the researchers’ great concern
toward the growth of stomach cancer among Iranian people in this period of time. The results of
the current study alongside the other literature (Ghojazadeh et al., 2014) verified the exponential
growth of the number of Iranian publications on stomach cancer indexed in PubMed. The growth
of scientific publication during 2011 to 2015 indicates that Iranian scholars have published
nearly 39 scientific articles annually in PubMed.
Ultimately, the findings also show that there is a significant and positive relationship between
Iranian ISB on Google Trends and the number of the scientific publications of Iranian scholars
on stomach cancer in PubMed. In other word, it means that the number of the scientific
publications of Iranian stomach cancer specialists increased as the search volume index of
Iranian web users on the Google search engine raised.
Conclusion
It can be concluded that Iranian stomach cancer specialists have recognized the depth of people
worries about stomach cancer during the period of study. It is the evidence of such a degree of
increasing number of scientific publications by Iranian scholars in PubMed. In this way, our
assumption mentioned in the last part of the introduction section is verified. But we can’t
decisively explain it so. It could be just the personal concern of Iranian scholars. In fact, there are
so many reasons why the correlation between Iranian ISB on Google Trends and the number of
the scientific publications of Iranian scholars on stomach cancer in PubMed is positive and
significant.
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Limitations
This study only investigated the state of health information supply and demand in PubMed and
Google Trends and not additional databases often used for medical studies and treatment. In
other word, we cannot claim that all the health-related topics would be covered by PubMed or
Google. There are some other scientific databases and portals as well as public search engines
that can be used to disseminate health-related issues.
References
Ahluwalia, S. (2012). Three Essays in Empirical Finance. (Unpublished doctoral dissertation).
University of California, Los Angeles, MA. from http://escholarship.org/uc/item/2c20w0bt
Almasi, Z., Rafiemanesh, H., & Salehiniya, H. (2015). Epidemiology characteristics and trends of
incidence and morphology of stomach cancer in Iran. Asian Pac J Cancer Prev, 16(7), 2757-61.
Ayers, J. W., Althouse, B. M., Noar, S. M., & Cohen, J. E. (2014). Do celebrity cancer diagnoses
promote primary cancer prevention?. Preventive medicine, 58, 81-84.
Barrett-Connor, E., Ayanian, J. Z., Brown, E. R., Coultas, D. B., Francis, C. K., Goldberg, R. J., ... &
Wallace, P. J. (2011). A Nationwide Framework for Surveillance of Cardiovascular and Chronic
Lung
Diseases
[site
article].
Retrieved
2015,
Dec.
10,
from
http://works.bepress.com/david_mannino/206/
Biglu, M. H. (2014). Breast Cancer in Iran: the Trend of Iranian Researchers' Studies in MEDLINE
Database. Basic & Clinical Cancer Research, 6(1), 22-32.
Brigo, F., Igwe, S. C., Ausserer, H., Nardone, R., Tezzon, F., Bongiovanni, L. G., & Trinka, E. (2014).
Why do people Google epilepsy?: An infodemiological study of online behavior for epilepsyrelated search terms. Epilepsy & Behavior, 31, 67-70.
Brownstein, J. S., Freifeld, C. C., & Madoff, L. C. (2009). Digital disease detection—harnessing the
Web for public health surveillance. New England Journal of Medicine, 360(21), 2153-2157.
Cook, S., Conrad, C., Fowlkes, A. L., & Mohebbi, M. H. (2011). Assessing Google Flu Trends
performance in the United States during the 2009 influenza virus A (H1N1) pandemic. PloS one,
6(8), e23610.
Cooper, C. P., Mallon, K. P., Leadbetter, S., Pollack, L. A., & Peipins, L. A. (2005). Cancer Internet
search activity on a major search engine, United States 2001-2003. Journal of medical Internet
research, 7(3), e36.
Dehkordy, S. F., Carlos, R. C., Hall, K. S., & Dalton, V. K. (2014). Novel data sources for women's
health research: Mapping breast screening online information seeking through Google Trends.
Academic radiology, 21(9), 1172-1176.
DeVilbiss, E. A., & Lee, B. K. (2014). Brief report: trends in US national autism awareness from 2004
to 2014: the impact of National Autism Awareness Month. Journal of autism and developmental
disorders, 44(12), 3271-3273.
Dickey, W., Collins, J. S., Watson, R. G., Sloan, J. M., & Porter, K. G. (1993). Secretor status and
Helicobacter pylori infection are independent risk factors for gastroduodenal
disease. Gut, 34(3), 351-353
29

http://www.webology.org/2017/v14n1/a153.pdf

Dugas, A. F., Jalalpour, M., Gel, Y., Levin, S., Torcaso, F., Igusa, T., & Rothman, R. E. (2013).
Influenza forecasting with Google Flu Trends. PloS one, 8(2), e56176.
Eysenbach, G. (2009). Infodemiology and infoveillance: framework for an emerging set of public
health informatics methods to analyze search, communication and publication behavior on the
Internet. Journal of medical Internet research, 11(1), e11.
Fagbemiro, O. O., Ademuyiwa, I. Y., Soyemi, O. D., & Ojo, A. O. (2016). Factors determining
sanitation information-seeking behavior: A literature review. Tropical Journal of Medical
Research, 19(2), 81.
Falagas, M. E., Ntziora, F., Makris, G. C., Malietzis, G. A., & Rafailidis, P. I. (2009). Do PubMed and
Google searches help medical students and young doctors reach the correct diagnosis? A pilot
study. European journal of internal medicine, 20(8), 788-790.
Fattahi, R., Parirokh, M., Dayyani, M. H., Khosravi, A., & Zareivenovel, M. (2016). Effectiveness of
Google keyword suggestion on users’ relevance judgment: A mixed method approach to query
expansion. Electronic Library, 34(2), 302-314.
Ghojazadeh, M., Naghavi-Behzad, M., Nasrolah-Zadeh, R., Bayat-Khajeh, P., Piri, R., Mirnia, K., &
Azami-Aghdash, S. (2014). Knowledge production status of Iranian researchers in the gastric
cancer area: based on the medline database. Asian Pacific Journal of Cancer Prevention, 15(12),
5083-8.
Ginsberg, J., Mohebbi, M. H., Patel, R. S., Brammer, L., Smolinski, M. S., & Brilliant, L. (2009).
Detecting influenza epidemics using search engine query data. Nature, 457(7232), 1012-1014.
Hanneke, R., & O'Brien, K. K. (2016). Comparison of three web-scale discovery services for health
sciences research. Journal of the Medical Library Association: JMLA, 104(2), 109.
Kandulski, A., Selgrad, M., & Malfertheiner, P. (2008). Helicobacter pylori infection: a clinical
overview. Digestive and Liver Disease, 40(8), 619-626.
Kashiwagi, H. (2003). Ulcers and gastritis. Endoscopy, 35(01), 9-14
Kuehn, B. M. (2013). Scientists mine web search data to identify epidemics and adverse events.
JAMA, 309(18), 1883-1884.
Malekzadeh, R., Derakhshan, M. H., & Malekzadeh, Z. (2009). Gastric cancer in Iran: epidemiology
and risk factors. Arch Iran Med, 12(6), 576-83.
Mousavi, S. M., Montazeri, A., Mohagheghi, M. A., Jarrahi, A. M., Harirchi, I., Najafi, M., &
Ebrahimi, M. (2007). Breast cancer in Iran: an epidemiological review. The breast
journal, 13(4), 383-391.
Nuti, S. V., Wayda, B., Ranasinghe, I., Wang, S., Dreyer, R. P., Chen, S. I., & Murugiah, K. (2014).
The use of Google Trends in health care research: a systematic review. PloS one, 9(10),
e109583.
Osareh, F., & Marefat, R. (2005). Iranian reseracher's role in the world scientific production based on
Medline. Rahyaft, 35, 39-44
Otte, W. M., van Diessen, E., Bell, G. S., & Sander, J. W. (2013). Web-search trends shed light on the
nature of lunacy: Relationship between moon phases and epilepsy information-seeking
behavior. Epilepsy & Behavior, 29(3), 571-573.
Pelat, C., Turbelin, C., Bar-Hen, A., Flahault, A., & Valleron, A. J. (2009). More diseases tracked by
using Google Trends. Emerging infectious diseases, 15(8), 1327.
30

http://www.webology.org/2017/v14n1/a153.pdf

Polgreen, P. M., Chen, Y., Pennock, D. M., Nelson, F. D., & Weinstein, R. A. (2008). Using Internet
searches for influenza surveillance. Clinical infectious diseases, 47(11), 1443-1448.
Salemi, Z., Kamali Pooya, S., & Ghasemi, M. (2013). Secretor status and some risk factors in
duodenal ulcer, gastric ulcer, and gastric cancer. Arak Medical University Journal, 16(3), 45-51.
Tatematsu, M., Nozaki, K., & Tsukamoto, T. (2003). Helicobacter pylori infection and gastric
carcinogenesis in animal models. Gastric Cancer, 6(1), 1-7.
Van Campen, J. S., van Diessen, E., Otte, W. M., Joels, M., Jansen, F. E., & Braun, K. P. (2014). Does
Saint Nicholas provoke seizures? Hints from Google Trends. Epilepsy & Behavior, 32, 132-134.
Willard, S. D., & Nguyen, M. M. (2013). Internet search trends analysis tools can provide real-time
data on kidney stone disease in the United States. Urology, 81(1), 37-42.

Bibliographic information of this paper for citing:
SeyyedHosseini, Shohreh, Asemi, Asefeh, Shabani, Ahmad, & CheshmehSohrabi, Mozafar
(2017). "Scientific Publication Behavior versus Information Seeking Behavior: An
Infodemiological Study on Stomach Cancer." Webology, 14(1), Article 153. Available at:
http://www.webology.org/2017/v14n1/a153.pdf
Copyright © 2017, Shohreh SeyyedHosseini, Asefeh Asemi, Ahmad Shabani and Mozafar
CheshmehSohrabi.

31

http://www.webology.org/2017/v14n1/a153.pdf

