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SourceKindig and Stoddart 2003.

The model demonstrates that population health outcomes are different from determinants.
While some conceptual frameworks combine outcomes and determinants components together
which in turn may lead to difficulties for researchers and confusion on the part of the
policymakers.

The authors consider mortality and health-related quality of life as the two components
for overall or mean population health. As shown in the figure, different subgroups such as
gender, race and ethnicity, socioeconomic status (SES) and geography are associated with
population health disparities in both mortality and health-related quality of life. It is important to
note that specific mortality reduction goals that are often proposed for increasing population
mean can be different from reducing inequality (Graham 2004). However, the relative

importance among these sometimes-competing goal is based on the value choice for different
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nations, states, or policy purposes to make. Some may attention more on years of life rather than
quality of those years.

Additionally, Kindig (2007) argues that the definitional clarity of disparity is challenging.
He points out that there is not a simple agreed-upon definition of the disparity whether it means
just inequality or whether it incorporates the ethical connotation of being unjust. Some scholars
have expressed disparity in terms of inequality (Asada, 2005), whereas others have considered
disparity as injustice ( Braveman, 2006, Williams, Mitchell, & Thomson, 2006). Similarly, it is
important to recognize which domains of inequality are being considered, for example, some
identify and prioritize socioeconomic disparities as the most important while some focus on

disparities by gender and geography.

Population Health Outcome Measures

Population health outcomes measurement has been identified as one of the most
important activities in making informed judgments about value for our health care investment,
assessing the effectiveness of an intervention and identifying effective practices. These measures
can provide useful information for policymakers and managers to know whether or not their
programs are effective and to help them collect more information in support of continuous
improvement of services. For example, policy maker may want to know whether providing more
parks and recreation facilities provide opportunities for physical activity and lead to more active
lifestyles and less obesity and eventually improved health outcomes and even reduced health
care costs. It can be also very useful for the decision makers to clarify what works for whom in
what context given the wide variations in communities and populations. A greater focus on

health outcome measures would improve health and reduce the growth of health care costs.
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Health outcome measures may provide good reason for reallocation of existing resources and to
spend less on health care and more on social, economic, and environmental factors which, are
more influential determinants of population health than health care (McGinnis, Williams-Russo,
& Knickman, 2002).

How should population health outcomes be measured? What is the ideal measure?
Parrish (2010) sheds some light on these fundamental questions. He states that an ideal
population health is multi-dimensional; it should reflect well-being, whether physical, mental, or
social. This measure should reflect positive outcomes (being alive, physical, social and mental
well-being) as well as negative outcomes (death, loss of functions and deteriorating well-being).
However, there are factors that prevent one from achieving a state of health. These factors might
include diseases and injuries. Parrish (2010) prefers a metric that can be measured and the data is
available for analysis. This metric could be life expectancy from birth or age-adjusted mortality
rate, changes in life expectancy or mortality rate, or self reported health measures. This metric
should be available for the overall health of a population as well as its distribution among
subgroups of a population (geographic, economic, and demographic).

There are basically three measures of population health outcomes (Parrish, 2010). The
first measure is based on aggregating averages or medians from individual health outcomes. The
second measure is concerned about the distribution of health outcomes among specific
population subgroups. The third measure focuses on the well-being of the population or society,
not individual members. This is the preferred measure, according to Parrish, since it focuses on
the societal level that benefits everyone in the society. However, this measure is not well-
understood, it is complex, and not appreciated by the researchers and policymakers. For instance,

the societal-level condition may be related to social, economic, and environmental policies.
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Stiglitz, Sen, and Fitoussi, (2010) point out that environmental conditions are important for
sustainability and their effect on the quality of life populations. These factors affect human
health directly (air, noise, and water pollution) and indirectly (climate change, biodiversity loss,
and overall health of ecosystem). Measuring these effects, however, are complex since they
occur over time and affect different individuals differently. Stiglitz et al (2010) state that even
though much progress have been made to measure these external factors, the fact remains that
these measures reflect the aggregate quantities of various pollutants rather than the share of
people exposed to them. They suggest that researchers develop measures that could reflect, for
instance, premature death caused by air pollution.

Parrish (2010) recommends two measures of broad health outcomes: mortality and life
expectancy.
Mortality

Mortality rate is defined as the number of deaths that occur in a population during a
period of time. It may be expressed as either crude death rates or death rates specific to diseases
and sometimes to age, sex, and other attributes (Turnock 2011). Mortality is a crucial public
health indicator for a number of reasons. Most importantly, it is the final and most definite health
outcomes for many public health issues. Poor health leads to higher mortality in a population,
which is easily defined and measured. There are different measures of mortality rate such as
infant mortality rate, age specific mortality rate and cause-specific mortality rate. The most
common measure of health across populations is age-specific and age-adjusted mortality rates.
One of these widely accepted measure of mortality is premature deaths. This measure takes into
account death that occurred before a person reaches an expected age of 75. Mortality rate can be

also calculated across different populations groups based on sex, race, or geographic area. Infant
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mortality rat is another frequent measure of a population health and the quality of health care.
The infant mortality rate is defined as the death of a baby before his or her first birthday,
expressed per 1000 live births (Kochanek, Murphy, Xu, & Arias, (2014). Infant mortality is often
used as an indicator to measure health outcomes during the first year of life, because factors
affecting the health of entire populations such as their economic development, general living
condition, the quality of environment can also impact the mortality rate of infants (Reidpath, &
Allotey, 2003, Mathews, & MacDorman, 2006). Cardiovascular diseases, and cancer affect large
fractions of the population and have been the leading causes of death for many decades (Cooper,
et al., 2000). In the United States, separate data collection efforts are ongoing for cancer and
cardiovascular death which are preventable death through healthy lifestyle changes (i.e. smoking,

diets, physical activity) along with better use of healthcare resources.

Life Expectancy

Life expectancy is generally measured and reported in two ways:

Life expectancy at birth: Number of years that a newborn is expected to live if current mortality
rates continue to apply.

Life expectancy at age 65: Number of years of life remaining to a person at age 65 if current

mortality rates continue to apply.

Life Expectancy at Birth
Life expectancy at birth is a common health outcome measure for comparing population
health across countries as well as within countries (WHO, 2014). Life expectancy at birth is

commonly used to identify disparities among populations. Harper, Lynch, Burris, and Davey
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Smith (2007) utilized U.S. vital statistics data to evaluate the gap in life expectancy between
blacks and whites. Meara, Richards, and Cutler (2008) used life expectancy at birth to assess

disparities in life expectancy among non-Hispanic, blacks, and whites.

Life Expectancy at Age 65

Life expectancy at age 65 can be used as a general indicator of the overall health of those
over 65, as well as the quality of, and access to, health care services among the elderly. Life
expectancy at age 65 is also an indicator that can be used to examine inequalities in health
outcomes across populations (states).

Although mortality and life expectancy are common measures of health, they do not
provide any information about causes of death such as diseases, injuries, and other causes
(poverty, diet, and social causes). Thus, other measures of causes of death are also used in the
literature (Parrish, 2010). Researchers from different disciplines such as epidemiology,
environmental science, public health, and social sciences have been working on the relationship
between different types of causal factors and population health. Epidemiologists generally focus
on proximate causes of death such as disease, injury, biological, and behavioral risk factors while
social scientist are primarily interested in the relationship between the more distal factors as well
as other components of well-being. However, casual factors links may also be investigated
across disciplines. Mosley and Chen (1984) try to link the epidemiology and social sciences
fields by investigating longitudal research for child mortality. Murray and Lopez (1997) extend
on Mosley and Chen (1984) research by investigating all causes of mortality and disability in a

comparative risk analysis framework.
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Mathers et al (2002) identify two approaches in causal attribution of health determinants:
categorical attribution and counterfactual analysis. Categorical attribution links a disease to death
by investigating one single cause based on a set of rules. Each death is assigned to unique cause
according to the International Classification of Disease (ICD), for instance, HIV, tuberculosis,
cancer, or hearth disease. The major shortcoming of this approach is the lack of measures for
other causes of death such as physiological, proximal or distal risk factors (Matehrs et al, 2002).
This approach attempts to link the change in one variable and change in outcomes.

The counterfactual approach focuses on investigating a combination of factors that cause
an outcome (death). In this approach, health outcomes are compared to some counterfactual
factor where the level of causal variable is changed. Counterfactual analysis could be very
simple or complex. Murray and Lopez (1997) suggest this analysis could be performed where the
researcher compares a summary measure of population health currently observed to an
alternative (counterfactual) distribution of risk factors that would have been observed under a
different scenario. Counterfactual analysis is widely used for the assessment of specific policies

or assessment of the contributions of diseases, injuries and other risk factors to population health.

Summary Measures of Population Health

Both policymakers and researchers have been increasingly interested in estimation of
healthy life expectancy. The popularity of these measures stems from the fact that they are easily
understood and can be used to measure both the level of and change in the well-being of a
population. These measures combine mortality and nonfatal health outcomes to reflect measure
health of a particular population as a single numerical index (Parrish, 2010). These measures

reflect the reduction in life expectancy caused by disability and other measures of poor health.



