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ABSTRACT
Objectives: Our research investigates the phenomenon of global public health using the emerging
field of analytics and a country-level perspective. Analytics technology provides the basic
infrastructure for warehousing, reporting and analyzing health data.
Methods: We analyze global public health using income per capita of 214 countries. For the
years 2001 to 2010, we downloaded data from the World Bank website for thirteen public health
indicators: adolescent fertility rate, child immunization for DPT, child immunization for measles,
life expectancy, birth rate, death rate, health expenditure per capita, improved sanitation
facilities, incidence of tuberculosis, infant mortality rate, population aged 65 and older,
population growth, and prevalence of HIV. The countries were categorized based on income into
“low”, “lower middle”, “upper middle”, and “high income”.
Results: Our analyses show that income per capita is positively associated with an increase in
immunization for DPT and for measles, life expectancy health expenditure, infant mortality rate,
and population aged 65 and older; and negatively associated with adolescent fertility rate, birth
rate, death rate, improved sanitation facilities, incidence of tuberculosis, population growth, and
prevalence of HIV.
Conclusions: Our study has implications for policy makers. That we can draw no positive
association between income and the prevalence of HIV and improved sanitation facilities
indicates the need to realign public health resources to address the void. Similarly, the increase in

the population of people aged 65 and older indicates the need for policies that address the issues
of an aging and older demographic.
1. Introduction
Global public health is an organized effort to deploy scientific and technical knowledge
for the purpose of preventing disease and promoting the health of the community (Institute for
Medicine, 1998). The defining components of public health efforts are that they are organized
and directed at a community not an individual (Novick, 2001). (A community may be a small
group or a country’s entire population.) Global public health focuses on two key areas—the
prevention of disease and the promotion of health. To understand such issues as infant mortality
and chronic disease in a particular population, global public health professionals rely on policy
and research strategies.
Here we investigate the phenomenon of global public health using an emerging analytics
approach and adopting a country-level perspective. The rest of the paper is organized as follows:
Sections 2 and 3 give background on the domain of global public health and the role of analytics
in it; Section 4 describes the research methodology; Section 5 offers the results of data analyses;
Section 6 addresses the scope and limitations of our study; and finally, in Section 7, we highlight
the research contributions and policy implications.
2. Global Public Health
The term global public health draws attention to the fact that, with globalization,
concerns of public health are not confined to county, state or national boundaries. Responding to
public health issues requires world-wide attention to health risks and environmental changes
(World Health Organization, 2013). In addition to the traditional concerns of protection from
environmental and contagious health hazards, the public health domain now envelops new
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concerns regarding such issues as obesity, adolescent pregnancy, injuries, substance abuse,
sexually transmitted diseases, and bioterrorism (World Health Organization, 2011). Public health
efforts, to be effective in improving community health, need to involve clinical activities as well
as population-based activities. While clinical medicine is reactive and focuses on the treatment of
an individual after the onset of a disease, population-based health activities are proactive and
focus on preventive measures directed towards the social and environmental determinants of
disease (World Health Organization, 2011). Both proactive (preventive) and reactive (diagnostic)
efforts are required for successful public health. The importance of global public health efforts
can be seen in the overall increase in life expectancy in industrialized countries in the 1900s
wherein life expectancy rose from 45 to 75 years of age. About 85% of this increase is attributed
to the impact of proactive public health measures such as better nutrition, sanitation, and safer
housing. The remaining 15% is attributed to clinical medicine (World Health Organization,
2011).
In general, about 50% of premature deaths are preventable, influenced as they are by
personal behaviors such as tobacco/substance abuse, poor diet, and sedentary life style. An
improvement in the health status quo requires a combination of clinical efforts that focus on
individual treatment as well as on public health measures that address social and environmental
determinants posing a community-wide risk of disease (World Health Organization, 2011). The
breadth of global public health efforts is reflected in the diversity of endeavors that are under
way, including but not limited to controlling infectious diseases, improving safety in workplaces
and in food and water supplies, providing healthcare to mothers and children, reducing mortality
rates in infants/children/adults, and recognizing hazardous consumption products such as
tobacco.
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Research has emphasized different aspects of public health. Dunn and Hayes (1999)
emphasize the importance of measuring not only health outcomes but also the factors that
influence such outcomes. Young (2005) identifies public policy in terms of resource allocation.
Koplan et al. (2009) focus on achieving health equity in addition to health improvement.
Understandably, research on public health and that on population health overlap, sometimes
blurring the lines between these two areas of health care. Some researchers view population
health as a modern version of public health in that improving the health of the population may be
a goal of public health, a measurement system for evaluating public health, or a conceptual
framework to analyze the causes for some populations being healthier than others (Young,
2005). However, while public health is more closely tied to governmental health agencies and
their efforts, population health includes the healthcare delivery system as a whole. The bottom
line, though, is that both public health and population health are about improving the health
outcomes of a community (King & Stoddart, 2003).
From an economic standpoint, good public health contributes to reducing healthcare
costs, improving economic productivity and enhancing quality of life. And by reducing
childhood diseases, public health arguably contributes to an improvement in education by
enabling children to attend schools with fewer absences caused by sickness. Public health
measures disseminate health information to the population, helping citizens make healthy
lifestyle choices. More importantly, effective public health measures prepare the public for the
events and effects of catastrophes such as hurricanes, tornadoes and terrorist attacks.
While the overarching goals of public health include disease control and health
improvement, equally pertinent are ancillary goals such as health equity. These ancillary goals
can be achieved by addressing the social context in which the goals are targeted, or the
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conditions in which people live (Blas & Kurup, 2010). The task of achieving health equity is not
an easy one. It comes brimming with challenges, such as unequal access to health initiatives and
extreme vulnerabilities and exposure to risk factors. Many key public health targets, including
the Millennium Development Goals (MDG), are hampered largely due to social and structural
factors (Lonnroth et. al, 2010). Even simple and effective measures, such as vaccines against
childhood diseases, do not reach those in need due to impending social and structural factors. For
example, uneducated mothers are less aware of the health risks and may not avail themselves of
the immunization resources (Folbre, 2011). Global health measures, therefore, need to address
key areas such as strengthening public health institutions and infrastructure, building workforce
capacity, improving research capacity, improving health surveillance systems, and strengthening
laboratory systems and networks (Center for Disease Control, 2012). Analytics in global public
health initiatives are part of the solution, utilizing information and communication technology
solutions to address problem areas and attain sustainable improvements. Such initiatives offer
integration and connectivity for global public health by linking health educators, health
researchers and policy regulators
(http://www.ctisinc.com/assets/files/publications/CEO_Article_96-102-RajShah.pdf).
Each year, the World Health Organization (WHO) compiles the World Health
Statistics/Indicator compendium, comprehensive documentation of various indicators of global
public health. The World Bank has a database containing worldwide data for the different health
indicators. Some key public health indicators proposed by the World Bank include fertility rate
for adolescents and women, birth rate, death rate, health expenditure per capita, out of pocket
health expenditure from private sector, immunization rate of DPT/measles, access to improved
sanitation facilities, prevalence of diseases such as tuberculosis/malaria/HIV, life expectancy,
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mortality rate, access to prenatal care, percentage of teenage mothers, and need for contraception
(for details, refer to http://data.worldbank.org/topic/health).
The following section discusses the role of analytics as a technology in the domain of
global public health.

3. Analytics in Global Public Health
Technology is widely used for public health surveillance to identify and prevent
emerging diseases. In the United States, public health surveillance has progressed from
monitoring infectious diseases to monitoring non-communicable diseases such as injuries, birth
defects, chronic conditions, mental illnesses, illicit drug use, and environmental and occupational
exposures to health risks (Buehler, 2012). The phenomenon in the U.S. of the bioterrorismrelated spread of anthrax in 2001 ramped up interest in automated surveillance methods that
enable early detection, fast characterization of infectious viruses, and continuous monitoring of
urgent public health threats (Buehler, 2012). To date, several public health issues have been
addressed by effective surveillance. The eradication of small pox was accomplished by a
strategic shift from mass vaccination to surveillance with rapid response. The campaign to
eradicate poliomyelitis demonstrated worldwide the effectiveness of an integrated surveillance
system that rapidly channels specimens to genotypes within days to weeks (St. Louis & CDC,
2012)
Analytics as a technology is used more and more often in public health initiatives. Health
analytics involves the application of technology on health data to gain insight and inform
decision-making (Raghupathi & Raghupathi, 2013). It provides the basic infrastructure for
warehousing, reporting and analyzing health data. It also allows data from disparate health
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sources to be integrated and analyzed using a variety of tools that include statistical, business
intelligence, and data mining tools (Evans, 2013; IBM, 2012; SAS, 2011). Analytics as an
advanced component of business intelligence draws on statistical and quantitative analyses of
large sets of data repositories and facilitates fact-based decision-making (Ghosh & Scott, 2011).
When applied to public health, analytics focuses on public health decisions relating to health
improvement of and disease prevention in the community. Health analytics not only helps
resolve health problems. It also offers decision support through the availability of timely,
relevant and quality information. In this way, health analytics facilitates achieving public health
goals faster, better, and more economically (Savel & Foldy, 2012).
An analytics perspective contributes to the key elements of public health in several ways.
In planning and systems design, analytics helps in identifying the sources of information,
ascertaining who has access to the information, and in facilitating the interaction of the public
(population) with other elements. In data collection, analytics helps in identifying a wide variety
of data ranging from unstructured to structured information, and in facilitating the process of
ETL (Extraction-Transformation-Loading). In data management and collation, analytics helps in
sharing data across platforms, linking new data with data from legacy systems, and in resolving
data quality problems while at the same time maintaining privacy and security. In data analysis,
analytics helps in identifying appropriate statistical and visualization techniques, generating
algorithms that can signal variances and aberrations in public health data, and leveraging highperformance computational resources for large data sets. In information dissemination, analytics
offers a variety of methods and techniques for customized display to fit the preferences of the
various stakeholders in public health. And in data integration, analytics contributes to linking the
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information from surveillance systems with public health intervention systems and in utilizing
the information for decisions (Savel & Foldy, 2012).
Effective disease control and prevention necessitates a thorough understanding of the
epidemiology of a disease using strong evidence. The evidence usually lies in the raw data from
various health sources and needs transforming in order to be useful for making decisions and/or
determining policy. This is where analytics comes into play. Through its suite of tools—such as
for statistical analysis, querying, reporting and visualization—analytics offers solutions to
analyze, transform and interpret a wide range of data for decision making and policy making.
Thus, public health analytics plays a role in the acquisition, analysis, and interpretation of data
from multiple/varied sources that will be utilized for decision and policy making (Rolka et al.,
2012).
With the evolution of electronic health records and electronic health information systems,
opportunities exist for analytics in public health surveillance to improve links between healthcare
providers and public health departments (Buehler, 2012). These initiatives have given rise to
large repositories of health data, including systems for collecting critical disease reports and
spontaneous adverse event reports related to drugs and vaccines. There are systems designed for
various purposes such as pharmaceutical prescription monitoring, over-the-counter
pharmaceutical sales, and emergency service dispatches, that offer the potential to monitor and
assess the health of the population (Rolka et al., 2012). In addition, opportunites exist for
analytics to help provide real-time public health information in an unstructured or text form from
sources. Examples include news media reports and reports from systems like Epix, ProMed,
HealthMap, and Argus (Khan et al., 2010). Unstructured data is anecdotal in nature and is
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delivered faster than structured data (Rolka et al., 2012). Therefore it is incremental and has the
potential to accrue to large volumes with rich potential.
The plethora of data sources and repositories, while offering opportunities for analytics,
also poses formidable challenges. Integrating data from new and multiple sources is in itself a
problem—the data is heterogeneous and needs to be managed. In addition, differences in data
quality exist between new and legacy systems, and these need to be reconciled in order to take
advantage of them. Concerns about sharing and exchanging data from varied public health
sources are yet another issue. Finally, questions regarding laws and regulations on data
collection, sharing, privacy and security must also be considered (Rolka et al., 2012). Moreover,
looming too are future challenges related to such issues as changing health data sources and the
increased sensitivity to patient data privacy. Analytics in public health needs to develop new data
collection and management techniques that take advantage of evolving data sources, while
maintaining patient confidentiality (Rolka et al., 2012).
Public health analytics, if efficiently and appropriately deployed, is capable of alleviating
the challenges within the public health sector (Koo et al., 2001; Yasnoff et al., 2001). Our
research is based on the belief in the dynamism of analytics to utilize the full potential of public
health data and deliver efficient public health solutions. The following section discusses our
research methodology.
4. Research Methodology
In our research, we use analytics to investigate the phenomenon of global public health,
as measured by public health delivery indicators (PHI). We use descriptive analytics to gain
insight into the phenomenon of global public health at a country level. An analytics methodology
includes the overall steps of data collection, extraction-transformation-loading (ETL) to prepare
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data for analysis, analytics platform and tool selection, and analytics implementation. Table 1
shows our research methodology.
Table 1: Research Methodology
Data Collection
PHI Variables: World Bank website
Control variables: Income, Region
ETL Process
Extract: Data extracted from World Bank website in csv format
Transform: Data transformed and prepared for loading, with Framework Manager
Load: Prepared data loaded into IBM’s DB2 database and IBM’s Cognos-8
Analytics Platform/Tools Selection
DBMS: IBM DB2 | Analytics: IBM Cognos
Analysis: Cognos Analysis and Report Studio
Analytics Implementation
Analysis and reports implementation using Cognos

4.1. Data Collection
The data for thirteen PHIs for the years 2001 to 2010 was downloaded from the World
Bank website (http://data.worldbank.org/). A total of 214 countries were selected based on the
country list from the PHI dataset. The thirteen PHI variables include adolescent fertility rate,
child immunization for DPT, child immunization for measles, life expectancy, birth rate, death
rate, health expenditure per capita, improved sanitation facilities, incidence of tuberculosis,
infant mortality rate, population ages 65 and over, population growth, and prevalence of HIV.
Table 2 shows a description of the PHIs and their measurement variables.
Table 2. Measurement variables for Public Health Indicators
Numb
er
1

PHI Indicator
Adolescent fertility rate

Measurement variables
The number of births per 1,000 women ages 15-19
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2

3

4

(births per 1,000 women
ages 15-19)
Immunization, DPT (% of
children ages 12-23
months)
Immunization, measles (%
of children ages 12-23
months)
Life expectancy at birth,
total (years)

5

Birth rate, crude (per 1,000
people)

6

Death rate, crude (per
1,000 people)

7

Health expenditure per
capita (current US$)
Improved sanitation
facilities (% of population
with access)

8

9

Incidence of tuberculosis
(per 100,000 people)

10

Mortality rate, infant (per
1,000 live births)
Population ages 65 and
above (% of total)

11

The percentage of children ages 12-23 months
who received vaccination against diphtheria,
pertussis, and tetanus (DPT).
The percentage of children ages 12-23 months
who received vaccination against measles.
The number of years a newborn infant would live
if prevailing patterns of mortality at the time of its
birth were to stay the same throughout its life.
Crude birth rate indicates the number of live births
occurring during the year, per 1,000 population
estimated at midyear. Subtracting the crude death
rate from the crude birth rate provides the rate of
natural increase, which is equal to the rate of
population change in the absence of migration.
Crude death rate indicates the number of deaths
occurring during the year, per 1,000 population
estimated at midyear. Subtracting the crude death
rate from the crude birth rate provides the rate of
natural increase, which is equal to the rate of
population change in the absence of migration.
Yearly expenditure per capita based in US$
Access to improved sanitation facilities refers to
the percentage of the population with at least
adequate access to excreta disposal facilities that
can effectively prevent human, animal, and insect
contact with excreta. Improved facilities range
from simple but protected pit latrines to flush
toilets with a sewerage connection. To be
effective, facilities must be correctly constructed
and properly maintained.
Incidence of tuberculosis is the estimated number
of new pulmonary, smear positive, and extrapulmonary tuberculosis cases. Incidence includes
patients with HIV.
The mortality rate of 1,000 live birth
Population ages 65 and older as a percentage of
the total population. Population is based on the de
facto definition of population, which counts all
residents regardless of legal status or citizenship-except for refugees not permanently settled in the
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12

Population growth (annual
%)

13

Prevalence of HIV, total
(% of population ages 1549)

country of asylum, who are generally considered
part of the population of the country of origin.
Population growth (annual %) is the exponential
rate of growth of midyear population from year t-1
to t, expressed as a percentage.
Prevalence of HIV refers to the percentage of
people ages 15-49 who are infected with HIV

The income variable for the countries was obtained from the World Bank
(http://go.worldbank.org/CWTURYIPS0). This was used as the control variable. The income
classifications were: low income, lower middle income, upper middle income, and high income.
High income countries were so categorized on the basis of whether they were members of the
Organisation for Economic Co-operation and Development (OECD). The OECD promotes the
economic and social well being of people around the world. In our research, income is verified as
a benchmark variable to compare the trend of the PHI variables in a time series mode. The
countries belonged to the following regions: Middle East, North Africa, and Greater Arabia;
Europe; Australia and Oceania; Sub-Saharan Africa; Central America and the Carribean; South
America; and Asia.
4.2. Extract-Transform-Load (ETL) Process
There are two ways in which the raw data from the public databases can be prepared and
migrated to Cognos for analytics implementation. The first method is to extract the raw data
from the public databases in a comma-separated variable format (.csv) and upload it into Cognos
Transformer for transformation into cubes. A cube is an aggregation of different subsets of data
across various dimensions and measures. The published cube can then be loaded into Cognos for
analytics implementation. An alternate method is to extract the raw data into traditional DB2
databases, connect to Cognos Framework Manager to transform the data into a cube, publish the
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cube as a package, and then load the published package into Cognos for analytics
implementation. For our research, we used the second method. The data was extracted from the
World Bank website and downloaded into Framework Manager. Framework Manager
transformed the raw data by building cubes using dimensions and measures, and then publishing
as a package, after which the published package was loaded into Cognos for analytics
implementation.
4.3. Analytics Platform and Tools Selection
Once the data was ready for analytics, we selected IBM’s Cognos as the platform and
Cognos Studio as the tool for analytics implementation. Cognos Studio has a suite of functions
that facilitate versatile querying and reporting of data. It also allows for effective time series
analysis of the data.
4.4. Analytics Implementation
Analytic tasks were implemented in Cognos Studio through its query and report tools. In
order to generate effective query reports for analysis, some calculation functions were used and
some titles of variables were modified for conciseness. Cognos offers the functionality of
displaying the results of the analytics in a dual format of chart and table. Charts are useful for
displaying results visually and conveying the message graphically, as in a digital dashboard.
Tables are routinely used in public health for monitoring health compliance, health regulations,
performance and outcomes. Thus, both formats are useful. In the following section on results, we
demonstrate this dual display format for one sample output (Figure 1/Table 4). We adopt the
chart format of display for the remainder.
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5. Results and Discussion
Using the built-in algorithmic calculations and visualization techniques of analytics, we
analyze global public health in terms of the income per capita of countries. Table 3 shows a
summary of the associations between income per capita and the thirteen PHIs (refer to Table 2
for an explanation of the variables). The positive, negative and limited/lack of association
between the two sets of variables are indicated.
Table 3. Associations between Income per capita and Public Health Delivery Indicators

Income Per Capita
Low Income
Countries
Lower Middle
Income Countries
Income
Upper Middle
Per
Income Countries
Capita
High Income
OECD Countries
High Income
NonOECD
Countries

1
-

2 3 4
+ + +
+ + +

5
-

6
-

7
+
+

8
+

9 10 11 12 13
- + + - + + O -

-

+ + +

-

-

+

+

-

+

+

-

-

-

+ + +

-

O +

-

-

+

+

-

-

-

+ + +

+

-

+ O

-

+

+

+

O

-

-

-

+

+

-

+

+

+

O

+ O

-

+ Income per capita is associated with an increase in Public Health Delivery Indicators
- Income per capita is associated with a decrease in Public Health Delivery Indicators
O Income per capita has no/very limited association with Public Health Delivery Indicators
A discussion of the results of these analyses follows for each set of variables.
5.1. Income and Public Health Delivery Indicators
The analysis for income per capita with PHIs is shown using the dual display format in Figure
1/Table 4.
Figure 1. Income per capita and Public Health Delivery Indicators
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Table 4. Income per capita and Public Health Delivery Indicators

Income per capita shows a decreasing association with some indicators such as
adolescent fertility rate, birth rate, death rate, improved sanitation facilities, incidence of
tuberculosis, population growth and prevalence of HIV over time. Of these, the decrease in the
adolescent fertility rate is not a favorable effect, while the others reflect positive public health.
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Income per capita has an increasing association with immunization for DPT and measles, life
expectancy at birth, health expenditure per capita, mortality rate of infant, and percentage of
population aged 65 and older. The increasing association of income per capita with infant
mortality is contrary to expectations that higher income per capita will actually have a decreasing
association with the infant mortality rate due to increased public health efforts. This anomalous
trend is consistent with prior research (Waldmann, 1992).
We now discuss the analysis of public health by different income categories of countries,
namely low income, lower middle income, upper middle income, high income-OECD and high
income non-OECD countries.
5.2. Low Income and Public Health Delivery Indicators
Figure 2 shows the analysis of public health by income per capita, for countries with low income.
Figure 2. Low Income and Public Health Delivery Indicators
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In the category of low income countries, the income per capita is associated with a decrease in
adolescent fertility rate, birth rate, death rate, incidence of tuberculosis and prevalence of HIV
over time. Income per capita is associated with an increase in improved sanitation facilities,
immunization of DPT and measles, life expectancy at birth, health expenditure per capita,
mortality rate of infant and % of population aged 65 and older. However, income per capita of
low-income countries has no/very limited association with population growth. Again, the
association of income with infant mortality rate stands out.
5.3. Lower Middle Income and Public Health Delivery Indicators
Figure 3 shows the analysis for public health by income per capita of countries with lower
middle income.
Figure 3. Lower Middle Income and Public Health Delivery Indicators
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The income per capita of lower-middle-income countries is associated with a decrease in
population growth, adolescent fertility rate, birth rate, death rate, incidence of tuberculosis, and
prevalence of HIV over time. On the other hand, income per capita is associated with an increase
in improved sanitation facilities, immunization of DPT and measles, life expectancy at birth,
health expenditure per capita, mortality rate of infants and percentage of population aged 65 and
older.
5.4. Upper Middle Income and Public Health Delivery Indicators
Figure 4 shows the analysis by income per capita of countries with upper middle income.
Figure 4. Upper Middle Income and Public Health Delivery Indicators

In the upper middle income countries, income per capita is associated with a decrease in
improved sanitation facilities, population growth, adolescent fertility rate, birth rate, incidence of
tuberculosis and prevalence of HIV over time. On the other hand, income per capita is associated
with an increase in immunization of DPT and measles, life expectancy at birth, health
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expenditure per capita, mortality rate of infant and % of population aged 65 and older. However,
income per capita has no or a very limited association with death rate. This is interesting because
one would expect income to have a decreasing association with death rate given increased access
to better healthcare.
5.5. High Income OECD and Public Health Delivery Indicators
The analysis for income per capita of high income countries that are members of OECD, with
public health delivery is shown in Figure 5.
Figure 5. High Income OECD and Public Health Delivery Indicators

The income per capita of high income countries that are part of the OECD is associated with a
decrease in death rate, adolescent fertility rate, and incidence of tuberculosis over time; and an
increase in population growth, birth rate, immunization of DPT and measles, life expectancy at
birth, health expenditure per capita, mortality rate of infants, and % of population aged 65 and
older. However, income per capita has no or very limited association with improved sanitation
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facilities and prevalence of HIV. The last result of lack of association with improved sanitation
facilities is a surprising revelation since one would expect OECD countries to have better
standards for public health infrastructure and disease prevention. A possible explanation could be
that since the OECD countries focus on a variety of public health concerns in addition to
sanitation, the efforts in a concentrated area may be diffused.
5.6. High Income Non-OECD and Public Health Delivery Indicators
The analysis for income per capita of high income countries that are members of OECD is shown
in Figure 6.
Figure 6. High Income Non-OECD and Public Health Delivery Indicators

The income per capita of high-income countries that are not members of OECD, is associated
with a decrease in improved sanitation facilities, birth rate, immunization of DPT, adolescent
fertility rate, and incidence of tuberculosis over time. The income per capita is associated with
increase in death rate, population growth, immunization of measles, health expenditure per
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capita, mortality rate of infant, and percentage of population aged 65 and older. Income Per
Capita has no or very limited association with prevalence of HIV and life expectancy at birth.
The decreasing association with improved sanitation facilities is another anomalous result that
contradicts the popular belief that high-income countries can afford improved sanitation facilities
given an assumption of increased investment in public health.
Our results reveal some interesting general trends about public health. The increasing
association of income per capita with infant mortality rate is definitely contrary to the popular
belief that higher the income per capita, the higher the quality of efforts directed at healthcare
delivery, which should result in lower mortality rates for adults and infants. We see this negative
association even for countries that belong to the OECD. Another interesting result is that income
per capita does not have increasing association with improved sanitation facilities. Countries that
belong to the OECD also show little or no association with improved sanitation facilities, which
is counterintuitive to the expectation that OECD countries will focus on improved public health
infrastructure. For countries that do not belong to the OECD, income per capita of high-income
countries actually shows a decreasing association with improved sanitation facilities. This
finding underlines the importance of having social and public health goals in countries that are
not members of OECD or a similar organization, and therefore lack the peer pressure to address
and direct public health efforts. With regard to disease and infection prevention efforts, our
results show that low-income, lower-middle-income, and upper-middle-income countries have a
decreasing association with prevalence of HIV. However, for both high-income OECD and nonOECD countries, income per capita showed little or no association with prevalence of HIV. The
adolescent fertility rate shows an increased association with income per capita, reflecting the
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dark side of higher income and higher quality of life. An important implication to keep in mind
with improved public health is the growing segment of the population that is 65 and older.
6. Scope and Limitations
Our study has some limitations. First, the study is a time series analysis covering the
years 2001 through 2010. Future studies can be longitudinal and can cover a longer time span so
as to reveal more patterns and trends in global public health. Second, the study includes a subset
of indicator variables of global public health as defined by the World Bank. There may be more
health indicators to consider as intervening variables play a role directly or indirectly in public
health. In developing countries, due to the paucity of resources and capabilities, there is a need
for a more limited set of indicators that are applicable to monitoring, decision-making and health
policy, and are easily measured (Larsen & Mercer, 2004). That said, the larger the range, the
more generalizable are the results. Third, our study analyzes the association between income per
capita and public health indicators. It is not a study of the causality in the relationship. Further
research can explore causality between different sets of country-level variables to further explain
the phenomenon of public health. Fourth, the data extracted from the World Bank database is
secondary in nature and aggregated from multiple health sources. Additionally, as many of the
country-level variables may be interrelated, it is possible for our analyses to be affected by
correlated variables that have been omitted. Fifth, we utilize an analytics approach to investigate
public health. Future studies can incorporate more theories and models.
7. Contributions and Policy Implications
Despite some limitations, our study contributes to the literature on both health technology
and global public health in several ways. By deploying a current and novel technology and
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perspective of analytics to investigate the phenomenon of public health, we demonstrate the
advantages of incorporating current information and communication technologies in the domain.
The availability of large data or big data for public health lends itself very well to the
applicability of analytics technology. Use of effective information technology is one of many
strategies in improving global public health. Additionally, our study highlights areas in which
information and communication technology can be effectively deployed for global public health,
such as spread of immunizations and vaccinations, dissemination of health education, and
improvement of infrastructure for utilities such as water and sanitation. In the long term, better
public health can improve productivity, alleviate poverty, and enhance overall quality of life.
The implication to policy makers of the lack of association of income with the prevalence
of HIV and improved sanitation facilities is the realignment of resource allocation in public
health to effectively address the void in these sectors, even in some high-income countries. Also,
the increasing trend of the population aged 65 and older indicates that future health policies
should adequately address the issues of an aging demographic.
The decreasing association of adolescent fertility rate with high income sends important
signals for public health. High income, as a proxy of highly productive economies, enables
increased access to and usage of technology by adolescents, which in turn adversely impacts the
fertility, among other health concerns. Increased cell phone usage or continuous monitoring of
electronic screens and gadgets, for example, can result in symptoms of ill health such as
headache, impaired concentration and memory (Khan, 2008). Global health policy makers
should consider the negative implications of economic development and income.
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With globalization, the domain of public health has seen two major trends. One is the
increasing repository of public health data worldwide in terms of variety and quantity. The other
is the expanding spectrum of public health issues that are in the forefront of global public health.
Global public health now not only considers direct measures to improve health and reduce
disease, but also indirect measures that target the social and structural foundations for health of
countries. This is manifested in the panorama of global health indicators that include not only
proximal direct measures of health phenomena such as diseases, deaths, births, life expectancy,
and use of services, but also distal indirect measures such as education, poverty, and social
development.
We have tried to show through our country-level analysis how a universal perspective to
health is necessary for addressing global health problems. Solving global health problems
requires a combination of new technologies; resources and capacities such as education,
workforce and training; better healthcare and public health systems; and finally, effective global
governance. There needs to be a coordinated effort from countries worldwide. A first step in
facilitating this coordination is the use of common measures or indicators to evaluate the status
quo of global health. As in most things, you have to comprehend the problems in global public
health before you can improve the situation.
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