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Introduction: Access to reliable and quality health information and appropriate medical advice can con-
tribute to a dramatic reduction in the mortality figures of countries. The governments of the Americas
are faced with the opportunity to continue working on this challenge, and their institutional presence on
their websites should play a key role in this task. In a setting where the access to information is essential
to both health professionals and citizens, it is relevant to analyze the role of national health authorities.
Given that search engines play such a key role in the access to health information, it is important to
specifically know - in connection to national health authorities — whether health information offered is
easily available to the population, and whether this information is well-ranked in search engines.
Methods: Quantitative methods were used to gather data on the institutional presence of national health
authorities on the web. An exploratory and descriptive research served to analyze and interpret data and
information obtained quantitatively from different perspectives, including an analysis by country, and
also by leading causes of death. A total of 18 web pages were analyzed. Information on leading causes of
death was searched on websites of national health authorities in the week of August 10-14, 2015.
Results: The probability of finding information of national health authorities on the 10 leading causes of
death in a country, among the top 10 results on Google, is 6.66%. Additionally, ten out the 18 countries
under study (55%) do not have information ranked among the top results in Google when searching for
the selected terms. Additionally, a total of 33 websites represent the sources of information with the
highest visibility for all the search strategies in each country on Google for the ten leading causes of
death in a country. Two websites, the National Library of Medicine and Wikipedia, occur as a result with
visibility in the total of eighteen countries of the sample.
Conclusions: Taking into consideration that providing reliable and quality information on these topics to
the population should be one of the priorities of national health authorities, these results suggest that
national health authorities need to take measures to try to better position their contents.

© 2017 The Author(s). Published by Elsevier Ireland Ltd. This is an open access article under the CC

BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction challenges in prevention and control of diseases still prevail. Sub-
optimal levels in maternal and child health, insufficient human
resources and infrastructure, and the geographic and cultural dif-
ferences throughout add complexities to the situation in the Region
[1]. There are currently 23 principal causes of death, some of which
are preventable. For instance, diabetes could be largely prevented
through healthy diets and lifestyles; HIV/AIDS could be prevented
through the adoption of the necessary precautions during sexual
relations; and many sectors in society should confront the scourge

Even though public health in the Region of the Americas has
experienced significant improvements over the last few decades,

Abbreviations: AWR, advanced web ranking; CDC, United States Centers for Dis-
ease Control and Prevention; DeCS, descriptors in health sciences; ICT, information
and communications technologies; INE, Instituto Nacional de Estadistica [National

Statistics Institute]; MeSH, medical subject headings; PAHO, Pan American Health
Organization; WHO, World Health Organization.
* Corresponding author at: Pan American Health Organization (PAHO), 525 23rd
ST NW, Washington, D.C. 20037, USA.
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of interpersonal violence with the integration of different strate-
gies. [2].

In all of these cases, adequate medical counseling and the access
to reliable and quality information could contribute to a dramatic
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reduction in the mortality rates of these countries. Along with
access to health information [3], the socialization and publication of
comments on blogs and videos [4] have been identified as a tool that
permits better empowerment and self-care of patients [5]. Patient-
centered information is recognized today as the cornerstone of the
amelioration of results and quality of healthcare [6], as it allows
for both cost reduction [7] and the use of resources [8]. There is
a steady increase of patients who are better equipped (i.e., they
have the necessary knowledge to make decisions), better informed
about the wide scope of topics related to healthcare [9-11], and
who desire to use ICTs, especially the Internet, to communicate
and share personal health information [12,13].

In Latin America and the Caribbean, a total of 188 million people
are connected to the Internet. The percentages of penetration, how-
ever, are significantly varied; for instance, this can be seen when
considering that a country like Chile as a rate of penetration of 72%,
whereas Nicaragua has a rate of 17% [14].

Even though the reality is that not everyone has access to the
Internet and that there is a significant amount of inequality in
access, the variable related to the number of people who have
access to the Internet is starting to have relevance with regard to
decision-making in public health, and it justifies the presence of
national health authorities on the Internet [15]. On the other hand,
there are portions of the populations who play a more relevant role.
The following factors play a role in affecting the use of the Inter-
net in health: gender and the age of patients and citizens [16-18];
socio-economic factors, such as education and literacy [19,20];
health status[17,18,21-23]; psychographic indicators, such as peo-
ple’s trust in the Internet, their physicians or the healthcare system
[24]. Youth and adolescents, aged 10-19, thus have a relationship
with sexual and reproductive health. Since maternal and infant
mortality is a worldwide concern and one of the main challenges for
the upcoming years, providing appropriate information to young
people will help keep them knowledgeable about and updated on
relevant topics, such as teenage pregnancy and/or HIV/AIDS trans-
mission.

Empirical evidence about inequalities in the use of the Inter-
net in health is still under development [21,25,26], and not all
investigations neither factor in the necessary variables [27,28], nor
adequately adjust themselves to the factors that could boost the
use of the Internet in health in an ever-changing digital landscape
[16,25]. Although the provision of reliable and quality health infor-
mation is one of the strategies of governments in the framework of
public health, studies analyzing this presence are still not available.

Therefore, the main objective of this study is to analyze the role
of national health authorities in responding to the need of citizens
to access reliable and quality information on the leading causes of
death, with the aim to identify the available challenges and oppor-
tunities, and thus provide recommendations on the design of public
health policies. Specifically, we analyze the visibility or availabil-
ity of information in the institutional websites of national health
authorities in the Google search engine; the websites with the
highest visibility in Google; and, finally, determine whether the
health information that national health authorities offer through
their websites is easily accessible to the population through their
search engines.

2. Materials and methods

To address these realities, a study with the following research
dimensions has been designed to analyze web rankings of the
national health authorities (and competitors) concerning key
words and synonyms representing the 10 leading causes of death in
each country -extracted from Descriptors in Health Sciences (DeCS)
and translated by PAHO- [29], as well as the availability of informa-

tion about the leading causes of death through the internal search
engines in the websites of the national health authorities.

The research methods selected to undertake this research were
the following: data collection by structured and direct observation
about web presence of national health authorities and search of
information about leading causes of death on their online institu-
tional websites; and a comparative analysis by country and leading
cause of death.

Quantitative methods were used to collect data useful to identify
the institutional presence of national health authorities on the web.
This quantitative approach was also useful to know what countries
have information on the leading causes of death available for the
general public.

Moreover, the exploratory and descriptive research served to
analyze and interpret data and information obtained quantitatively
from different perspectives, including an analysis by country, and
also by leading causes of death.

The target population of this research consisted of 18 Spanish-
speaking Latin American and Caribbean countries, and the national
health authorities of their governments. These countries were:
Argentina, Bolivia, Chile, Colombia, Costa Rica, Cuba, Ecuador,
El Salvador, Guatemala, Honduras, Mexico, Nicaragua, Panama,
Paraguay, Peru, Dominican Republic, Uruguay and Venezuela.

The surveyed variables of these countries were their official
websites — including use of internal search engines. A total of 18
web pages were analyzed. Information on leading causes of death
was searched on websites of national health authorities in the week
of August 10-14, 2015.

Data were collected by structured and direct observation. The
observation was related to data collection about national health
authorities’ websites and web ranking. Fig. 1 shows the conceptual
framework of the research design used (Fig. 1).

2.1. Exploratory and descriptive analysis

In terms of the objectives related to web ranking and identifica-
tion of competitors, the following should be considered:

- The search engine used was Google [30], which controls 64% per-
cent of the search [31].

The keywords used were the same terms describing the leading
causes of death, in Spanish.

For this exploratory and descriptive analysis, the web ranking
tool used was Advanced Web Ranking Cloud (AWR) [32], which
allowed to search information and to analyze wanted indicators
(see Fig. 2. Advanced Web Ranking Cloud Interface). Specifically,
AWR was used to identify the ranking of national health authori-
ties’ web pages regarding information on leading causes of death.
Moreover, this tool provided information on the best-positioned
websites in terms of the theme analyzed. AWR allowed to extract
two types of files. The file “Search engine comparison” was used
for the analysis on ranking of national health authorities’ web-
sites and the file “Top sites” was used to analyze search results
and identify sites with the highest visibility.

This exercise was conducted the week of 10-14 August, 2015.
2.2. Selection of terminology

For terminology selection, WHO official information was con-
sulted, available on its website (http://www.who.int/) under the
tag “Countries” [33]. This tag offers the health profile of each of
the member countries of the United Nations system. It offers basic
data for each country: information on life expectancy, information
on the millennium development goals, the use of health services,
expenditure on health per capita, and the 10 leading causes of
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Fig. 1. Research design.
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Table 1
Leading causes of death for the countries under study.

Leading causes of death (keyword)

Stroke (accidente cerebrovascular)
Affected countries:
Argentina, Bolivia, Chile, Colombia, Costa Rica, Cuba, Dominican Republic,
Ecuador, El Salvador, Guatemala, Honduras, Mexico, Nicaragua, Panama,
Paraguay, Peru, Uruguay and Venezuela.
Congenital anomalies (anomalias congénitas)
Affected countries:
Colombia, Honduras, Paraguay and Peru.
Birth trauma and asphyxia (asfixia y trauma en el nacimiento)
Affected countries:
Bolivia and Guatemala.

Colorectal cancer (cdncer de colon y recto)
Affected countries:
Argentina, Cuba and Uruguay.
Stomach cancer (cdncer de estémago)
Affected countries:
Chile, Colombia, Costa Rica, Panama and Peru.

Breast cancer (cdncer de mama)
Affected countries:
Uruguay.

Prostate cancer (cdncer de préstata)

Affected countries:

Costa Rica, Cuba, Dominican Republic and Uruguay.
Lung cancer (cdncer de pulmén)

Affected countries:

Argentina, Chile, Cuba, Uruguay and Venezuela.

Ischemic heart disease (cardiopatia isquémica)
Affected countries:
Argentina, Bolivia, Chile, Colombia, Costa Rica, Cuba, Dominican Republic,
Ecuador, El Salvador, Guatemala, Honduras, Mexico, Nicaragua, Panama,
Paraguay, Peru, Uruguay and Venezuela.

Liver cirrhosis (cirrosis hepdtica)
Affected countries:
Argentina, Bolivia, Chile, Ecuador, El Salvador, Dominican Republic,
Guatemala, Mexico, Nicaragua, Peru and Venezuela.

Complications from premature birth (complicaciones del parto prematuro)
Affected countries:
Bolivia, Dominican Republic, Honduras and Paraguay.

Diabetes (diabetes)
Affected countries:
Argentina, Bolivia, Chile, Colombia, Costa Rica, Cuba, Dominican Republic,
Ecuador, El Salvador, Guatemala, Mexico, Nicaragua, Panama, Paraguay,
Peru, Uruguay and Venezuela.

Hypertensive heart disease (enfermedad cardiaca hipertensiva)

Affected countries:

Argentina, Chile, Colombia, Costa Rica, Cuba, Dominican Republic, Ecuador,
Mexico, Nicaragua, Panama, Paraguay and Venezuela.

Alzheimer’s disease (enfermedad de alzhéimer)

Affected countries:

Chile, Cuba and Uruguay.

Kidney disease (enfermedad renal)

Affected countries:

Argentina, Bolivia, Ecuador, El Salvador, Mexico, Nicaragua, Panama, Paraguay
and Peru.

Diarrheal disease (enfermedades diarreicas)

Affected countries:

Guatemala and Honduras.

Acute lower respiratory infection (infeccién aguda de las vias respiratorias
inferiores)

Affected countries:

Argentina, Bolivia, Chile, Colombia, Costa Rica, Cuba, Dominican Republic,
Ecuador, El Salvador, Guatemala, Honduras, Mexico, Nicaragua, Panama,
Paraguay, Peru, Uruguay and Venezuela.

Traffic accidents (lesiones en carretera)

Affected countries:

Bolivia, Colombia, Costa Rica, Dominican Republic, Ecuador, El Salvador,
Honduras, Mexico, Nicaragua, Panama, Paraguay, Peru and Venezuela.
Protein-energy malnutrition (malnutricién proteico-energética)

Affected countries:

Guatemala.

Chronic obstructive pulmonary disease (neumopatia obstructiva crénica)
Affected countries:

Argentina, Chile, Colombia, Costa Rica, Cuba, El Salvador, Honduras, Mexico,
Nicaragua, Peru, Uruguay and Venezuela.

Tuberculosis (tuberculosis)

Affected countries:

Bolivia.

HIV/AIDS (VIH/Sida)
Affected countries:
Dominican Republic, Ecuador, El Salvador, Guatemala, Honduras and Panama.

Interpersonal violence (violencia interpersonal)

Affected countries:

Colombia, Costa Rica, Ecuador, El Salvador, Guatemala, Honduras, Mexico,
Nicaragua, Panama, Paraguay and Venezuela.

death. Itis worth mentioning that this information was last updated
by WHO in 2012.

From the analysis of the 18 countries under study, a total of
23 leading causes of death affecting these countries were identi-
fied. Since the official information on leading causes of death was
provided in English language, the website of the WHO’s Regional
Office in the Americas was used for the translation into Spanish,
mainly to guarantee the translation into the Spanish language used
in Latin American countries (see Table 1. Leading causes of death
for the countries under study). The website of WHO in the Americas
is available at www.paho.org [34].

2.3. Comparative analysis

After the analysis of ranking, the Excel program was used to
work with retrieved results.

To work with “web competitors” (to the country websites), after
the analysis of retrieved results and visibility of the website of each
national health authority was carried out, an analysis was con-

ducted to determine which websites were the most visible among
the top 10 results for each strategy, formulated in Google, for each
country.

To select web competitors in the analyzed space, the indicator
“Search presence” was considered, assessing the 10 websites with
higher presence in the searches conducted, followed by the num-
ber of times it appeared among the top 10 results (see Appendix
A in Supplementary material. Websites with the best ranking on
Google). In summary, the analyzed components were: the pres-
ence in searches (number of search strategies in which the website
appears retrieved) and the position of results retrieved ranked
among the top 10 results (because several results from the same
website may appear on the same search, there may be more results
than search presence).

Information retrieval through internal search engines of the
websites under study was analyzed. The same keywords used for
the searches in Google were used for these searches. Addition-
ally; these searches were complemented with the use of synonyms
for the leading causes of death; taken from the DeCS controlled
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vocabulary (see Appendix B. List of keywords and synonyms on
leading causes of death). Besides; Google Trends (www.google.com/
trends) was used to detect other possible synonyms of the terms
used to locate information on the leading causes of death [35]. The
searchrevealed that there were no significantly different synonyms
that might affect the total of retrieved results. In addition; it was
observed that Google Trends generated enough traffic to get results
for 14 out of the 23 terms used.

3. Results
3.1. Visibility of national authorities’ websites

The visibility of national health authorities’ websites in Google
results page was analyzed after performing a search on the 10 lead-
ing causes of death (see Appendix C in Supplementary material.
Ranking of national authorities’ websites). As a reference, we took
into consideration only the first 10 results of Google since several
studies conducted between 2006 and 2014 showed that the top
10 search results on Google receive more than 75% of clicks from
search users [36]. Some of the following findings were found:

- The possibility of finding information of national health authori-
ties on the 10 leading causes of death in a country, in the top 10
results on Google is 6.66%.

- Nine of the 23 search strategies used - 39.13% - allow for the
retrieval of information from national health authorities’ web-
sites within the top 10 search results (Fig. 3).

- Fourteen of the search strategies used - 60.87% — in which the
websites of the national health authorities did not come up within
the top 10 search results (Fig. 3).

- Ten out the 18 countries under study - 55.50% - do not have
information ranked among the top 10 results in Google when
searching for the selected terms.
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- Only the Argentinian and Chilean national health authorities’
websites have information ranked for three out of the 10 lead-
ing causes of death in their countries, among the top 10 search
results on Google.

- Countries with visibility for one out of the 10 leading causes of
death in their countries are Colombia, Cuba, Ecuador, El Salvador,
Guatemala, and Venezuela.

3.2. Websites with the highest visibility

A total of 33 websites represent the sources of information with
the highest visibility for all the search strategies in each country on
Google (see Appendix A in Supplementary material ). Two websites,
the National Library of Medicine and Wikipedia, occur as a result
with visibility in the total of 18 countries of the sample.

Eight of the 33 websites, accounting for 24.2%, have a presence
for at least 11 of the 18 sampled countries. These eight websites
are (the number of countries for which this website has the highest
visibility is shown in parentheses): National Library of Medicine
(eighteen), Wikipedia (ES) (eighteen), World Health Organization
(sixteen), Slideshare (ES) (fifteen), TuOtroMédico (fifteen), Escuela
de medicina (twelve), CDC (USA) (eleven) and Elsevier (eleven).

From this analysis, we can conclude that the countries with
national health entities (national health institutions, universities
and hospitals, and health facilities) with the highest visibility on
the web through an information search on Google are four, namely:
Argentina, Chile, Mexico and Peru.

3.3. Information availability through the search engines of the
national health authorities’ websites

Regarding the availability of information about leading causes
of death available to the general public through internal search
engines of the national health authorities’ websites, an informa-

Information from national
health authorities available

Information from national
health authorities not available

<)

10

-
N
-
-
=
a
=
o

20

Number of countries

Fig. 3. Availability of information from national health authorities among the top 10 search results on Google.
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Table 2

Information availability on the leading causes of death on national health authorities’ websites by country.

Nbr. of causes retrieved
using keywords

Country (national
health authorities’

Retrieval using
synonyms (DeCS)

Retrieval using
keywords and

Total nbr. of leading
causes of death with

website) synonyms access
Argentina 3 4 1 6
Bolivia 4 4 1 7
Chile 4 4 2 6
Colombia 9 10 9 10
Costa Rica 6 10 6 10
Cuba 8 10 8 10
Ecuador 3 7 3 7
Dominican Rep. 3 4 3 4

El Salvador 5 8 4 9
Guatemala 1 4 1 4
Honduras - - - -
Mexico - - - -
Nicaragua 6 7 4 9
Panama 6 9 6 9
Paraguay 6 9 5 10
Peru - - - -
Uruguay 8 9 7 10
Venezuela - - - -
Mean values 5.14 7.07 4.28 7.92

tion retrieval exercise was performed for all the countries under
study based on their 10 leading causes of death.

3.3.1. Analysis by country

Firstly, using the search engines of the national health authori-
ties’ websites, an analysis was carried out to identify the availability
of information using keywords and synonyms for the 10 leading
causes of death for each country (Table 2).

Considering that searches on the 10 leading causes of death,
including keywords and synonyms, were performed in each web-
site, the retrieval of information showed that average retrieval was
around eight out of ten. To be precise, using the keywords and
synonyms selected, information about eight out of the 10 leading
causes of death on average were accessible; specifically, informa-
tion on 7.92 causes was accessible (79.2%).

Regarding information retrieval, in five countries (27.77% of the
study sample) - Colombia, Costa Rica, Cuba, Paraguay, and Uruguay
- information on all the leading causes of death for those web-
sites could be retrieved using the selected terms, while in three
(16.66%) - El Salvador, Nicaragua and Panama - information could
be retrieved for nine out of the 10 leading causes of death. In sum-
mary, eight websites of national health authorities (44.43%) allow
for the retrieval of information with the selected terms. On the
other hand, two websites — corresponding to Bolivia and Ecuador
- allowed for the retrieval of information on seven out of the 10
leading causes of death. Finally, four websites (22.22%) - corre-
sponding to Argentina, Chile, Guatemala, and Dominican Republic
- allowed for the retrieval of information with the terms used for
six or fewer leading causes of death. In the case of Argentina, Bolivia
and Ecuador, it is worth mentioning that the fact that some of
their internal search engines have a search limit of 20 characters
may have affected the possibilities of retrieving a larger number
of results. Conversely, in the case of El Salvador and Nicaragua, this
restriction did not seem to be an obstacle on retrieving information.

3.3.2. Analysis by leading cause of death

Regarding the information search about leading causes of death,
another perspective of interest was to identify which causes allow
retrieving information and which causes do not, with the defined
search strategies. This analysis consisted of indicating the cause
name, the number of countries in which that cause is one of the
leading 10, the number of times information was retrieved (both
by keyword or synonym), and the number of times in which infor-

mation was not retrieved for a certain country. These results were
also submitted as a percentage to facilitate understanding (Table 3).

After performing the analysis based on the possibility of retriev-
ing information about the leading causes of death, it was identified
that the average possibility of retrieving information about one of
the leading causes of death, using the selected search strategies,
was 82.57%.

Using both keywords and descriptors, the information about 10
of the 23 leading causes of death - accounting for 43.47% of the
leading causes of death for the total countries under study - was
retrieved in 100% of the cases through the search engines of the ana-
lyzed websites. The causes that were considered were (the number
of countries where each condition is a leading cause of death
is indicated in parentheses): congenital anomalies (four), breast
cancer (one), lung cancer (five), complications from premature
birth (four), Alzheimer’s disease (three), diarrheal diseases (two),
protein-energy malnutrition (one), tuberculosis (one), HIV/AIDS
(six), and interpersonal violence (eleven).

Besides, in the case of the eight leading causes of death -
accounting for 34.78% of the total - information was retrieved suc-
cessfully, using the selected search strategies, 75% to 92.86% of the
time (these causes are: diabetes, hypertensive heart disease, traffic
accidents, chronic obstructive pulmonary disease, stroke, kidney
disease, stomach cancer, and prostate cancer).

In summary, in the case of the 18 leading causes of death -
accounting for 78.25% of the total leading causes of death of the
countries under study - information was retrieved with a mini-
mum rate of success of 75% on the websites of national authorities,
using the selected strategies.

4. Discussion

New processes and communications, along with social and eco-
nomic changes, are precipitating a rapid and significant change in
the relationships that are established between actors in a health-
care transaction. Information and communications technologies
(ICT), and especially the Internet, offer the potential to shift the
attentions of healthcare from clinical centers to the daily lives
of citizens, both for healthcare and for disease prevention. These
developments in digital health (also called eHealth) raise the
importance of evaluating the role of national health authorities to
respond to citizens’ need to access reliable and quality information
about the leading causes of death.
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Table 3

Information availability on national health authorities’ websites by leading cause of death.

Cause of death Nbr. of Countries Retrieval No retrieval % Retrieval % No retrieval

(keyword and

synonyms)
Stroke (accidente cerebrovascular) 14 12 2 85.80 14.20
congenital anomalies (anomalias congénitas) 2 2 0 100.00 -
birth trauma and asphyxia (asfixia y trauma en el nacimiento) 2 0 2 - 100.00
colorectal cancer (cdncer de colon y recto) 3 2 1 66.60 33.30
stomach cancer (cdncer de estémago) 4 3 1 75.00 25.00
breast cancer (cdncer de mama) 1 1 0 100.00 -
prostate cancer (cdncer de préstata) 4 3 1 75.00 25.00
lung cancer (cdncer de pulmaén) 4 4 0 100.00 -
ischemic heart disease (cardiopatia isquémica) 14 7 7 50.00 50.00
liver cirrhosis (cirrosis hepdtica) 8 3 5 37.50 62.50
complications from premature birth (complicaciones del parto prematuro) 3 3 0 100.00 -
Diabetes (diabetes) 14 13 1 92.86 7.14
Hypertensive heart disease (enfermedad cardiaca hipertensiva) 10 9 1 90.00 10.00
Alzheimer’s disease (enfermedad de alzhéimer) 3 3 0 100.00 -
Kidney disease (enfermedad renal) 7 6 1 85.72 14.28
Diarrheal disease (enfermedades diarreicas) 1 1 0 100.00 -
Acute lower respiratory infection (infeccion aguda de las vias respiratorias inferiores) 14 9 5 64.29 35.71
Traffic accidents (lesiones en carretera) 9 7 1 88.89 11.11
Protein-energy malnutrition (malnutricion proteico-energética) 1 1 0 100.00 -
Chronic obstructive pulmonary disease (neumopatia obstructiva crénica) 8 7 1 87.50 12.50
Tuberculosis (tuberculosis) 1 1 0 100.00 -
HIV/AIDS (VIH/Sida) 5 5 0 100.00 -
Interpersonal violence (violencia interpersonal) 8 8 0 100.00 -
Mean values 82.57 17.43

The role of national health authorities becomes particularly rel-
evant in the issue of access to health information on the Internet,
this being a real and ongoing challenge throughout Latin America
and the Caribbean. The analysis of the visibility and availability of
information in national health authorities’ institutional websites,
and their comparison in diverse socioeconomic and cultural con-
texts in Latin America, will allow us to know the challenges and
opportunities present, will help us provide recommendations for
the design of public health policies, and will help us avoid dispar-
ities in their use related to health status [37], especially in groups
who bear a disproportionate burden of disease [21,38].

The number of Internet users has increased considerably in
recent years; amongst the different uses of the Internet lays health
[39-43]. Eight of the 10 health-related consultations were started
through search engines like Google, Yahoo or Bing [44]. Also, one
out of 20 searches on Google is related to health [45]. Similar to
databases that facilitate decision-making in clinical practice, it has
been proven that search engines like Google can become a helpful
tool for the diagnosis of uncommon pathologies [46]. Considering
total connectivity data, mean Internet penetration in the analyzed
countries is 43.41%. In only five of the 18 countries the penetration
rate is higher than 50%. These countries are Colombia, Venezuela,
Uruguay, Argentina, and Chile. On the other hand, seven countries
(Peru, Ecuador, Paraguay, Mexico, Panama, Costa Rica, and Domini-
can Republic) are in the connectivity area, with penetration rates
ranging from 40% to 50% [14]. This increase in the consumption
of health information across the Internet is a variable that national
health authorities should take into account, mainly in relation to the
publication of public health information that is available and acces-
sible - be it by their presence on the Web or across social media —
especially given the fact that national health authorities should be
the main source of information for citizens who wish to be informed
about public health issues. While this is a good opportunity to
improve the sustainability and efficiency of the healthcare system,
to date it is associated with a new set of challenges. Regarding
visibility of national health authorities’ websites, national health
authorities still have much room for improvement in ranking on
Google when it comes to searching for leading causes of death, and

it seems difficult that they will become one of the leading sources
of information for people who search for health information on
the Internet. Taking keywords used as a reference on Google, it is
possible to retrieve information from the national health author-
ities’ websites among the top 10 results for nine out of the 23
leading causes of death identified in the countries under study -
39.13%. This means that for 60.87% of the leading causes of death,
it is not possible to retrieve information from the national health
authorities’ websites with the selected search strategies. In other
words, when searching for terms such as “tuberculosis” (tuber-
culosis), “cancer de mama” (breast cancer), “cancer de préstata”
(prostate cancer),” or “cirrhosis hepdtica” (liver cirrhosis), among
others, within the first 10 search results on Google, it is not possible
to find information from national health authorities’ websites from
any of the 18 countries under study.

Furthermore, citizens cannot retrieve national health authori-
ties’ information on 10 of the 23 (43.5%) leading causes of death.
This means that the content about these causes that is being
recovered might not be as reliable and of the same quality as
the content that the national health authorities provide. These
10 strategies are (the number of countries where each cause of
death is one of the top 10 is indicated in parentheses): birth
trauma and asphyxia (two), breast cancer (one), prostate cancer
(four), liver cirrhosis (eleven), complications from premature birth
(four), Alzheimer’s disease (three), diarrheal diseases (two), traffic
accidents (thirteen), protein-energy malnutrition (one), and inter-
personal violence (eleven).

The main implication for public health due to national health
authorities’ lack of information visibility is the possibility of users
encountering incorrect or inaccurate information, when search-
ing for the main causes of death, that can lead to decisions that
affect their health, which would also have an impact on health
systems and services. In addition, an essential element of public
health—health promotion—would also be directly affected since
one of the main mechanisms of to which the population has access
for disease prevention would not be functioning efficiently.

On the other hand, from the perspective of the websites with
the highest visibility in the search for information on some of the
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leading causes of death, citizens will find that Wikipedia is one of
the sources of information with the highest visibility when looking
for information on leading causes of death, based on the selected
search strategies, and constitutes a source of information for all
the countries in which the search strategies were launched. The
National Library of Medicine also got the same results. These results
show that information retrieval on causes of death through search
engines may return results of variable quality regarding the sources
of information and, consequently, in the information retrieved.

Some of these websites can in turn serve as a repository for
and reference of the contents of national health authorities. For
instance, websites like Wikipedia or Slideshare, two spaces with
excellent visibility for the analysis performed, can be used to incor-
porate contents of national health authorities. Although the owners
of the aforementioned content information are not allowed to
edit entries of said content on Wikipedia, talks can be held with
Wikipedia so that owners of the information can be invited to
incorporate the contents of health authorities in their respective
Wikipedia articles.

In the case of Slideshare, a possible strategy is the creation
of an institutional profile where it is possible to save a copy of
the contents national health authorities produce, mainly those
presentations shared in different events and activities which, as
gray literature, may be of considerable importance for citizens and
health professionals. These actions, although simple, could produce
a positive effect in improving the ranking of institutional contents.
Considering the way in which information is consumed, national
health authorities should have the capacity to extend the spaces in
which their goals are disseminated.

These measures on Wikipedia or Slideshare would help the
websites of national health authorities to improve their visibility
among the first results of search engines (not just Google). Other
measures related to the improvement of web positioning (Search
Engine Optimization) that could be analyzed are the following:
assess the possibility of including pay per result on search engines
to ensure that priority issues for national health authorities can
be visible among the information available on the search engines;
access the list of websites with the highest visibility to exam-
ine the content offered for each country, get some possible ideas,
and identify good practices to be applied to the strategy for infor-
mation dissemination by national health authorities; and, finally,
identify those institutions with good visibility and with which
alliances, agreements and collaborations could be established from
different perspectives. In the case of other national health entities,
such as hospitals and health facilities, national health institutions,
and universities, it will be important to ensure the integration of
information with the minimum necessary information that should
include that relevant topic and, if possible, develop a shared infor-
mation visibility strategy to help promote that any of the entries
to access information through the search engines will provide a
minimum of quality and consistency.

When analyzing the information availability through the search
engines of the national health authorities’ websites, it was found
that in all the websites analyzed it was more efficient to recover
information using synonyms — the average rate of recovery using
synonyms was 7.07 out of 10, compared to when using primary
words. In this latter case, the average rate of recovery was 5.4 out of
10. Additionally, the average rate of recovery of information using
keywords and synonyms at the same time was 4.28.

Those leading causes of death for which information is not
retrieved with the same success through the selected search strate-
gies require specific analysis. For the object of this analysis, we
considered those causes for which information was not accessed
with more than 70% effectiveness. These causes are: colorectal can-
cer, acute lower tract respiratory infections, ischemic heart disease,
liver cirrhosis, birth trauma, and asphyxia. From these six causes,

it is worth mentioning that two of them, “acute lower tract res-
piratory infections” (with a retrieval rate of 64%) and “ischemic
heart disease” (with a retrieval rate of 50%), are the leading causes
of death for the 14 countries analyzed that have search engines
in their websites. “Ischemic heart disease,” particularly, is one of
the leading causes with the highest fatality rate, not only for these
countries but also at a global level, thus requiring specific analysis
of terminology.

Statistics on the number of people connected to the Internet
should be a key reference for identifying potential target audiences,
as well as for the development of public health decision-making
campaigns. In a short time, this group of Internet users will be
pushing the national health authorities to offer new solutions (ser-
vices and devices) when they have to deal with health issues. This
situation will increase over the next decade as middle-aged indi-
viduals become elderly. The aging population and the increased
level of comorbidities may lead to continually more complex needs
for clinical care and for social support, undermining the founda-
tions of the systems of healthcare and social care in Latin America
and the Caribbean. National health authorities will have to face the
challenge of not only having to provide reliable and quality health
information today, but also to expand their services across the Web,
in order to meet these new demands tomorrow.

4.1. Recommendations addressed to the Public Health authorities

Taking into consideration that providing reliable and quality
information on these topics to the population should be one of the
priorities of national health authorities, these results suggest that
national health authorities need to take measures to try to position
their contents in order to have better visibility and thus become
the primary source of health information for their users. Some of
the measures to be taken could be:

- Reviewing the vocabulary used when referring to public health-
related terms, particularly to ensure that the terms used are the
same every time a message is disseminated, as well as to ensure
consistency to facilitate information retrieval. This review should
consider whether the terminology used is the same that the public
would use, taking into account that it would ultimately be citizens
who will need to consult and receive advice on these contents.

- Forging alliances with non-traditional partners, such as
Wikipedia, Slideshare or search engines, to ensure that citi-
zens have access to reliable and high-quality health information.
One example of an alliance with Google is “Knowledge Graph.”
In February 2015, Google activated health contents through this
feature for US users of the search engine. This service has four
sources of information: health websites (such as Medscape or
WebMD), websites of governmental agencies of the United States
(NIH, CDC, NLM, etc.), medical illustrators, and partners (such as
the Mayo Clinic).
Strengthening internal search engines so that they provide a use-
ful tool for the people wanting to search for reliable and quality
health-related information on these web spaces. This strength-
ening should consider, among other characteristics, the search
capacity without character limitation by search strategy typed;
the order of results with different options such as relevance,
date or type of file (.pdf, .ppt, .xls, etc.); providing the number
of results retrieved for search strategy performed; and the non-
differentiation of accented and non-accented characters.

4.2. Limitations of the study

This study is limited to the geographical analysis of Spanish-
speaking Latin America and the Caribbean. Therefore, based on the
aforementioned, the language under study and analysis is Span-
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ish. The idea of this delimitation was to guarantee the consistency
of results and ease the comparison of results obtained from dif-
ferent countries. Special mention should be made of the exclusion
of Brazil, the largest of the Latin American countries in popula-
tion. This exclusion is exclusively due to methodological criteria,
to guarantee the consistency of the terminology used. Neverthe-
less, the recommendations included in this study can be applied to
any country wishing to work on strategies for the access to health
information.

Regarding the institutions under study, the “national health
authorities” of these countries are analyzed. Within the framework
of this research, national health authority stands for those health
institutions that, by constitutional mandate, are the governing body
of public health in the country, i.e., ministries and secretaries of
health at the national level. Specific sections of this research will
extend this concept to “national health entities” meaning those
national government entities working for the health sector, that are
not necessarily a ministry or secretary of health. For the purpose
of this research, national health entities are: hospitals and health
facilities, national health institutions and universities.

From the 18 national health authorities’ websites analyzed,
it is worth mentioning that four - Honduras, Mexico, Peru, and
Venezuela, all accounting for 22.2% of the total sample analyzed -
did not have an internal search engine or did not permit searches
on the results of that website; therefore, this part of the analysis
considered only 14 out of 18 countries.

Due to the fact that evaluating the quality of the results retrieved
on Google about the leading causes of death was not one of the
objectives of this study, future investigations should also include
the evaluation of the content of retrieved results, using tools such
as DISCERN, HONcode, and JAMA benchmark criteria. Moreover,
future work should investigate the types of search terms used
by different types of users by age, education, socio-economic sta-
tus, country, and urban or rural settings, considering that types of
queries and search terms used by different people from diverse
levels of education and socio-economic backgrounds will influence
the search results.

Finally, even though the source of information used was differ-
ent versions of the same search engines per country (e.g., Google
Argentina, Google Dominican Republic, etc.), the risk of bias in the
tool remains since all searches were conducted in the United States.

5. Conclusions

The results obtained show the need for more in-depth research
in the field of access to and retrieval of health information. By doing
this, it will be possible to provide national health authorities the
necessary evidence to increase political strategy and public invest-
ment in a world where it is increasingly necessary to have reliable
and quality information, especially when it comes to the health of
populations and the leading causes of death.

The probability of finding information of national health author-
itieson the 10leading causes of death ina country, among the top 10
results on Google, is 6.66%. Moreover, 10 out the 18 countries under
study (55%) do not have information ranked among the top results
in Google when searching for the selected terms. It is therefore nec-
essary to augment access to reliable and quality information about
the leading causes of death in order to increase the empowerment
of citizens. The active participation of patients in their own care
highlights the need for healthcare systems that are more trans-
parent and responsive to the needs and demands of their users.
Knowledge of the available challenges and opportunities is crucial
for creating effective interventions based on the population. This is
what we will continue focusing our efforts on in the near future.

Summary points
What was already known on the topic

® Access to reliable and quality health information and appro-
priate medical advice can contribute to a dramatic reduction
in the mortality figures of countries.

® Internet penetration in the Spanish-speaking Latin American
and Caribbean countries is 43.41%.

e Eight of the 10 health-related consultations were started
through search engines like Google, Yahoo or Bing.

What this study added to our knowledge

e The probability of finding information of national health
authorities on the 10 leading causes of death in a country,
among the top 10 results on Google, is 6.66%.

Ten out the 18 countries under study (55%) do not have
information ranked among the top results in Google when
searching for the selected terms.

Wikipedia is one of the sources of information with the high-
est visibility when looking for information on leading causes
of death, based on the selected search strategies, and con-
stitutes a source of information for all the countries in which
the search strategies were launched. The National Library of
Medicine also got the same results.
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