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approved for clinical use to enhance spinal fusions.  One such 
technology is inductive coupling, which includes combined 
magnetic fields (CMFs).  The purpose of this study was to 
evaluate the effects of a CMF device known as the Zavation 
Lumbar Bone Growth Stimulator (Zavation, Brandon, MS) on 
MG-63 (ATCC® CRL1427TM) human osteosarcoma cells at 
treatment depths ranging from 0.5” to 6.0”.  The cells were 
grown to confluence on 4-well chamber slides that were kept in a 
nickel-alloy chamber within an incubator to shield the cells from 
unwanted environmental electromagnetic fields.  During 
treatment, a specially designed apparatus held both the treatment 
device and the chamber slide.  Briefly, the chamber slide was 
placed inside an acrylic tube at a specific distance from the 
transducer housing, and the device was turned on for 30 minutes. 
The chamber slides were then returned to the incubator to be 
assayed and stained at later dates.  The alamarBlueTM cell 
viability assay and hematoxylin and eosin staining were used to 
demonstrate cell viability and morphology, respectively, at 
various time points including 3 days post-treatment (PT), 7 days 
PT, 14 days PT, and 21 days PT.  Our results showed that 
compared to control cells, the cells located at 3” had the greatest 
increase in viability whereas those located from 0.5” to 1.5” had 
decreased viability and those from 4.5” to 6” showed no change.  
These data suggest that 3” is the ideal treatment depth for the 
Zavation device.  This treatment depth is consistent with that of a 
device already approved by the FDA.     
P6.80 
HYPERTENSION DURING PREGNANCY IS 
ASSOCIATED WITH NEUROINFLAMMATION 
Lauren Erby, Shauna-Kay Spencer, Cynthia Bean, Kedra 
Wallace 
University of Mississippi Medical Center, Jackson, MS USA 

HELLP syndrome (hemolysis, elevated liver enzymes, 
low platelets) and preeclampsia (PE) (reduction in uterine 
perfusion pressure -RUPP), which are hypertensive disorders that 
can occur during pregnancy with severe symptoms and 
consequences. The development of hypertension (HTN) may 
increase ischemia and inflammation in the maternal brain. We 
hypothesize that HTN in response to placental ischemia or HELLP 
increases CD4+ T cells expression in the maternal brain. On 
gestational day (GD) 12, sEndoglin (7ug/kg) and sFlt-1 (4.7ug/kg) 
infusion began via miniosmotic pump into normal pregnant (NP) 
rats to induce HELLP. On GD14 RUPP rats had the lower 
abdominal aorta and ovarian arteries physically constricted. On 
GD18 carotid catheters were inserted (n=5/group), GD19 mean 
arterial pressure (MAP), plasma, tissue and maternal brains were 
collected. MAP increased from 96.2 + 3.6 in NP rats to 127.8 + 
3.8 (p=.05) in RUPP rats; to 113.4+3.2mmHg in HELLP rats 
(p=.05). RUPP and HELLP rats had increased circulating CD4+ T 
cells compared to NP rats (p=.01, p=.05). CD4+ T cells along the 
corpus callosum in RUPP (136.1 OD) and HELLP rats (151.9 
OD) were increased compared to NP (114.5 OD, p=.05, p=.05). 
CD4+ T cells are increased in both the circulation and the brain 
and therefore be one potential link in the neuropathophysiology of 
HTN associated with PE and HELLP syndrome. This work was 
supported by the Mississippi INBRE, funded by an Institutional 
Development Award (IDeA) from the National Institute of 
General Medical Sciences of the National Institutes of Health 
under grant number P20GM103476.  
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09:30 IS THE SCIENCE OF PSYCHOLOGY 
REDUCIBLE TO NEUROSCIENCE? 
Christopher Samuel Cruz 
University of Southern Mississippi, Hattiesburg, MS, USA

Is inter-theoretical reduction possible from psychology 
to neuroscience? It seems possible, at least in theory, that if we 
could perfectly map the brain and the nervous system, and 
account for all the happenings in the two, then we could ascribe 
causes and effects to human behavior that otherwise might have 
only been explainable by psychology. Some might argue that an 
advanced neuroscientific theory could make the same predictions 
that a psychological theory could produce, if not better ones. 
Despite these challenges, inter-theoretical reduction from 
psychology to neuroscience is not as straightforward and simple 
as it might seem. Indeed, there are some things that psychology 
can learn and has learned from neuroscience, but my main point 
is that psychology offers a study of human nature that cannot 
fully be captured by neuroscientific study alone. 
O7.02 
10:00 A NETWORK THEORY OF WILL-POWER 
Nick Byrd 
Florida State University, Tallahasse, FL, USA

Extant theories of will-power are lacking in a variety of 
ways. In this paper, I propose that will-power is a network, the 
various nodes of which include the correlates and mechanisms of 
will-power that are revealed in a variety of empirical domains. 
For example, the will-power is linked to physical exercise (Oaten 
and Cheng 2010), circadian rhythm (Blake 1967; Blatter and 
Kahochen 2007; Colquhoun 1981; Schmidt et al 2007), positive 
affect (Aspinwall 1998; Isen and Reeve 2006; Tice et al. 2007), 
glucose levels (Gailliot et al. 2007), sleep (Durmer and Dinges 
2005; Nilson et al 2005), genomic variables (Launay et al 2009), 
environmental factors (Soubry et al. 2013), and the interaction(s) 
between these variables (Algería-Torres, Baccarrelli, and Bollati 
2011; Rhee, Phelan, and McCaffery 2012; Vandewalle et al. 
2009). Existing theories have tried to account for the growing list 
of correlates by appealing to multiple models, e.g. resource 
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models (Baumeister et al. 1998), strength models (Baumeister 
and Vohs 2007), and dual-process models (Sripada 2014) None 
of these models are robust on their own. The network theory, 
however, appeals to only one model and it offers principled and 
robust predictions of the many correlates and mechanisms 
involved in will-power. So, in the interest of simplicity, 
robustness, and empirical clarity, we should prefer the network 
theory. 

10:30 BREAK 

O7.03 
10:45 A CRITIQUE OF DAVID LEWIS’ “MAD PAIN 
AND MARTIAN PAIN”

Dylan Lee Kittrell 
University of Southern Mississippi, Hattiesburg, MS, USA

In “Mad Pain and Martian Pain,” David Lewis 
([1978]/1980) argues for a view of the mind that “joins claims of 
type-type psychophysical identity with a behaviorist or 
functionalist way of characterizing mental states such as pain.” 
Lewis goes about arguing for this thesis by, first, pointing out the 
shortcomings of functionalism and mind-brain identity (MBI) in 
regards to two thought experiments, Martian pain and mad pain. 
Functionalism fails to account for madman pain, whereas MBI 
fails to account for Martian pain. Lewis claims that his theory 
makes up where these two fail. I will argue that Lewis’ proposed 
solution actually proves too much; he is mistaken from the very 
beginning when he assumes that any “credible theory of mind 
needs to make a place” for both Martian pain and madman pain. 
It is really only the former that needs to have a place made for it, 
not the latter. There is simply no compelling reason (neither 
“from the outside” nor “from the inside”) to believe that the 
madman is in pain, and any theory that counts the madman as 
being in pain will inevitably render the concept of pain so broad 
that it would become basically useless. I shall further argue, that 
since we do have compelling reasons (both from the inside and 
outside) to suppose that the Martian is in pain, we ought to be 
suspicious of any account that tries to make types of brain states 
necessary conditions for types of mental states. 
O7.04 

11:15 DO ENVIRONMENTAL SCIENCE ADVISERS 
REPRESENT THE THREAT OF A TECHNOCRACY? 

Sara Kolmes 
Florida State University, Tallahasse, FL, USA

In many arenas, our modern lives are mediated by 
science and technology. This has immense benefits, but the 
technological and scientific realities of our world shape the ways 
we interact with the world and the possibilities open to us. 
Technological “Lock- In” in which infrastructure is shaped by 
aspects of a technology not inherent to its purpose, often directs 
what further development is possible. For example, Robert 
Moses’ overpasses on the way to Jones beach were built shorter 
than buses or trains. Only cars could pass, so only those rich 
enough to own cars in the 1930s could visit. The area developed 
as a haven for the rich where the poor were not welcome even as 
cars became common, as only expensive attractions were built 
there. The concern that technical experts make normative 

decisions without realizing it is an old one. The status of 
technical decisions as unquestionable by a layperson and the 
possibility for this to lead to de-facto rule by experts inspired 
concerns about a technocracy. Recently, worries that government 
science advisers pose this risk have resurfaced surrounding 
environmental scientists. I argue that science advisers do not 
represent this threat, because scientific results are reported as 
probabilities rather than binary responses or specific advice. 
Scientists will report results within statistical standards for the 
profession (such as 0.05 probability for confidence), and then 
conscious interpretation of this result into practical advice will 
occur. Because of the way in which scientific knowledge is 
expressed, science advisers do not pose a technocratic threat. 

11:45 BREAK 

Thursday, February 26, 2015 

AFTERNOON 

O7.05 
1:00 BLOCKING THE PESSIMISTIC META-
INDUCTION: A REFUGE FOR REALISM 

Lauren Bower 
Loyola Marymount University, Los Angeles, CA USA

A central issue in the scientific realism debate over the 
last three decades involves the pessimistic induction and the 
reactions made to it. An ongoing conversation that examines this 
issue in an exemplary way is the debate between Stathis Psillos 
(1996) and P. Kyle Stanford (2003). I will contribute to this 
conversation by first arguing that Psillos attempt to block the 
pessimistic induction (as put forth by Larry Laudan, 1981) is 
successful albeit undeveloped. Truthlikeness of a theory need not 
depend on the genuine reference of a theory’s central explanatory 
terms; it is enough to identify the success-contributing 
constituents of a theory which include a theory’s laws and 
mechanisms. I will argue that what leaves Psillos divide et 
impera strategy open to criticism is precisely a lack of a priori, 
prospectively applicable criteria for selective confirmation within 
the parameters of the divide et impera strategy. In this vein, I will 
argue that a development of such criteria will successfully block 
the pessimistic meta-induction and any ad hoc criticisms thereof. 
Second, I will argue that Stanford’s criticism of Psillos’ divide et 
impera strategy is unconvincing. In doing so, I will make clear 
how each of Stanford’s three criticisms fail by raising a counter-
objection to each. If I am successful, a refuge for scientific 
realism against one of its most serious attacks will be preserved. 

1:30 DIVISIONAL BUSINESS MEETING 

O7.06 
2:00 NO HIDDEN VARIABLES: FROM NEUMANN’S 
TO KOCHEN AND SPECKER’S THEOREM IN 
QUANTUM MECHANICS 
Vasil Dinev Penchev 



MISSISSIPPI ACADEMY OF SCIENCES, SEVENTY-NINTH ANNUAL MEETING 

Journal of the Mississippi Academy of Sciences124

Bulgarian Academy of Sciences, Sofia, Bulgaria
The talk addresses a philosophical comparison and thus 

interpretation of both theorems having one and the same subject: 
the absence of the other half of variables, called “hidden” for 
that, to the analogical set of variables in classical mechanics. 
This implies the existence of quantum correlations, which can 
exceed any classical correlations (e.g., violating Bell’s 
inequalities), thus quantum information and is essential for the 
interpretation of quantum mechanics. The theorem and proof of 
John von Neumann (1932) are formulated in the context of his 
fundamental treatise devoted to quantum mechanics 
(Mathematische Grundlagen der Quantenmechanik, pp. 167–
173). He deduced the absence of hidden variables from the 
availability of non-commuting operators in Hilbert space 
corresponding to conjugate physical variables in quantum 
mechanics. The unification of wave mechanics (1926) and matrix 
mechanics (1925) as well as of the representation by Ψ-functions 
(1930) implies the introduction of Hilbert space. The theorem of 
Simon Kochen and Ernst Specker (The problem of Hidden 
Variables in Quantum Mechanics, 1968) generalizes von 
Neumann’s result: Once Hilbert space has introduced, this 
implies immediately the absence of hidden variables even if the 
quantities are non-conjugate and thus their corresponding self-
adjoint operators in Hilbert space commute. The proof of Kochen 
and Specker is founded on the interpretation of the 
commeasurable quantities in quantum mechanics as 
mathematically commeasurable sets sharing a common measure. 
It introduces implicitly quantum measure unifying quantum leaps 
and smooth changes thus deducing entanglement and the absence 
of hidden variables from the core principle of quantum 
mechanics: wave-particle duality. 
O7.07 
2:30 SEEING IS BELIEVING; IT’S INTUITIVELY 
OBVIOUS! 
Nedah Nemati and Mike Schmidt 
University Mississippi Medical Center, Jackson, MS, USA 

Despite the utility of our perceptual systems, base 
sensory experiences are still a step removed from reality. Optical 
illusions have been used to demonstrate these interpretive errors. 
Many examples demonstrate “filling-in” of missing stimuli. 
Evolutionarily, these mechanisms make sense as they generate a 
reasonable approximation of the world, based upon incomplete 
sensory information. While evolutionary pressure addresses 
“why,” scientists have explored the “how” of perceptual errors, 
demonstrating that these illusions occur early in the visual 
processing stream. These are recognized as low-level errors, and 
suggest potential analogous mechanisms in other sensory 
modalities and at higher perceptual levels. As philosophers and 
scientists, the burden is upon us to corroborate our experience 
rather than trusting it implicitly. The rational intuitive dichotomy 
is often used to describe information processing in cognitive 
neuroscience. It is possible, however, that using this abstraction 
as a method for understanding causal mechanisms is ironically 
assuming that the logic behind it is rational rather than intuitive. 
In this talk, I show how certain narratives constructed in 
neuroscience when describing causal, mental processes are 
themselves products of dichotomization. Individuals often step 
beyond the sparse data of perceptual experience in order to make 
inferences and establish cause-effect relations, a process similar 
to “filling-in.” Through specific experiments, I show how 

traditional “filling-in” works not only for visual perception, but 
also for inferring causal mechanisms at large. Finally, I show 
how this prevents a dual-process alternative, or one that allows 
both sides of the dichotomies to simultaneously be involved in 
information processing. 
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O7.08 
9:00 BIOLOGICAL ENTITIES AND PERSISTENCE 
OVER TIME: BIOLOGICAL INDIVIDUALITY AND THE 
ORGANISM PROBLEM 
August W.M. Martin 
Leiden University, Leiden, the Netherlands

The “problem of biological individuality” (Clarke 
2010, R. Wilson 2014, ‘Biological Notion of Individual’) relates 
in part to the notion of “organism” (J. Wilson 2000), a basic and 
arguably integral concept in biological science (Pepper and 
Herron 2008). Unfortunately, philosophical investigations of this 
problem have, with few exceptions (Rieppel 2009), been 
conducted largely in the absence of input from the metaphysics 
of persistence and philosophy of time. This is a hindrance to a 
resolution to the problem of biological individuality, because of 
its integral and vital preoccupation with determining the 
temporal and not just the spatial boundaries of biological entities. 
Furthermore, the differences between prominent pluralistic (J. 
Wilson 1999) and monistic (R. Wilson 2005) accounts of 
biological individuality can in part be clarified by forging an 
intersection between metaphysics of persistence, philosophy of 
time, and the problem of biological individuality. Finally, I 
present Ernst Haeckel’s (1866) largely neglected ontology of 
biological individuals as a clear example of how a response to 
the general problem of the biological individual can benefit 
greatly by intersecting it explicitly with metaphysical concerns 
about the status and nature of time and how objects persist over 
time. 
O7.09 

9:30 THE AESTHETICS OF SCIENTIFIC 
REPRESENTATION OF THE HISTORY AND 
DIVERSITY OF LIFE ON EARTH 

August W.M. Martin 
Leiden University, Leiden, the Netherlands

In Beauty and Revolution in Science, McAllister 
(1999: 90) holds that many scientists are impelled by the 
conviction that “their aesthetic sense can lead them to truth.”
What is the role of this “aesthetic sense” in our use of images to 
represent the history and diversity of life on Earth? The web of 
our biological knowledge is woven partly from images intending 
to represent past and present organisms in biology textbooks and 
other utilities: paintings, drawings, pictures, as well as 
micrographs. Extinct organisms can only be represented in 
paintings and drawings. There are indisputable qualitative 
distinctions between actual images of organisms on the one hand, 
and merely possible representations of organisms on the other 
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hand. Depictions of scenes from prehistoric periods, such as the 
primordial forests of the Silurian and Devonian, are powerful 
images and aesthetically evocative. We also often choose to 
represent even extant organisms with illustrations; and not 
infrequently, we give prominence to organismic parts, such as 
fungal and plant reproductive structures. Our choice of scientific 
representation, in sequence, display, and prominence, not only 
reflects human interests, but also arises from a scientific instinct 
rooted in our “aesthetic sense” that beauty is a guide and index to 
objective truth, including the realities of historical and persisting 
biological diversity, organismic profundity, and geologic time. 
O7.10

10:00 THE PERSISTENCE OF THE “STORM IN A 
TEACUP”

Paula J. Smithka and Kenneth J. Curry 
University of Southern Mississippi, Hattiesburg, MS, USA

Two theories regarding the nature and persistence of 
objects are endurantism, associated with a 3-D model, and 
perdurantism, commonly associated with a 4-D model. Whereas 
endurantists claim that objects are whole and complete at each 
time they exist, so time is not a physical part of the object, 
perdurantists claim that objects are 4-dimensional space-time 
worms extending from their origins to their demise. On this 
view, time is part of an object and what are commonly taken to 
be 3-D “objects” are merely temporal slices of the whole and 
complete 4-D object. Recently, some philosophers have argued 
that these two views are metaphysically compatible and the 
alleged controversy is merely a “storm in a teacup” (McCall & 
Lowe 2006). Their claim is that an endurantist/3-D model can be 
translated into a perdurantist/4-D model “without remainder.” 
However, it would seem that for the inter-translatability to be 
successful, the persistence claims of endurantism must be recast 
in a language that is adverbial, thus covertly incorporating time 
into the inter-translation. This amounts to a question-begging 
move in favor of the perdurantist/4-D model. Furthermore, what 
the ontological structure of an object is differs according to 
which a priori metaphysical system one adopts, so they are not 
compatible models. When a natural science, such as biology, 
seeks to employ a model-theoretic framework to account for their 
empirical data, the framework should cohere with the data. While 
4-D models may be better suited to accommodate theoretical 
physics, 3-D models fare better for biological species. 

10:30 BREAK 

AFTERNOON 
Room TC 228 

O7.11 
12:30 JOHN HERSHEL, WILLIAM WHEWELL, AND 
NINETEENTH CENTURY ROOTS OF SCIENTIFIC 
METHOD 

Kenneth J. Curry, Georgia Rae Rainer 
University of Southern Mississippi, Hattiesburg, MS, USA, and 
Florida State University, Tallahassee, FL, USA

John Herschel (1792–1871) and William Whewell 
(1794–1866) were nineteenth century polymaths who 

matriculated at Cambridge together and, inspired by Francis 
Bacon, were determined to change the science of their day.  
Those changes influence the science of our day.  Herschel was a
philosopher of science, astrophysicist, and pioneer photographer.  
He is remembered for his popular book, A Preliminary Discourse 
on the Study of Natural Philosophy, published in 1831.  Whewell 
went on to become Master of Trinity College (Cambridge).  He
wrote authoritatively on a broad range of subjects including 
philosophy of science and is remembered for his two volume 
work, Philosophy of the Inductive Sciences, founded upon their 
History.  Herschel, influenced by Isaac Newton, was an 
empiricist.  He espoused an approach to science that we would 
call today hypothetico-deductive.  Scientific theories were to be 
based on law-like axioms.  Laws might be empirical pointing to 
regularities without showing why things occur as they do.  
Higher laws would explain regularities in terms of causes, verae 
causae or true causes in Herschel’s terminology.  Whewell, 
influenced by Immanuel Kant, expressed rationalist leanings.  He 
was skeptical about deductions that Herschel might be willing to 
make from experimentally known phenomena to unknown 
phenomena.  Whewell’s inductive approach was to bring 
together empirical facts with concepts that could be expressed as 
a general law, a mental process Whewell called “colligation.”  
The hypothesis so derived could then be extended to a general 
class of phenomena including unknown members.  Confirmation 
of a theory was manifested in the consilience of inductions. 
O7.12 
1:00 VICTORIAN SCIENCE: THE MILIEU IN 
WHICH IT WAS BORN, THE MODERNITY INTO 
WHICH IT EVOLVED 
Georgia Rae Rainer, Kenneth J. Curry 
Florida State University, Tallahassee, FL, USA, University of 
Southern Mississippi, Hattiesburg, MS, USA

The British Association for the Advancement of 
Science (BAAS) was founded in 1831 by several prominent 
scholars of the day including Cambridge thinkers William 
Whewell, Charles Babbage, and indirectly, John Herschel. This 
Association changed the practice of science and established the 
professional discipline that we know today. One way in which 
the BAAS made a significant impact to the scientific community 
was by encouraging women to attend the research presentations, 
which not only increased the role society played in promoting 
these annual meetings, but more importantly, it opened the door 
for women to actively participate in the scientific community. 
Also the BAAS restored the practice of a question and answer 
period following each presentation (having been previously 
discontinued by the Royal Society). These changes increased 
diversity in the scientific community where the benefit of this 
practice promoted the objectivity of science given the different 
perspectives that critically examine the work. The BAAS had the 
advantage of incorporating various commentators with different 
background assumptions to criticize the observations of the 
researcher and potential methodological flaws. This is crucial to 
modern scientific practice and is demonstrated in the values 
ascribed to peer reviewing and repeatability of experiments. 
While these changes may seem mild to the modern reader, they 
set a trend in the practice of science that has become ingrained. 
The modern scientific community widely uses the presentation 
format established by the British Association, and in large part, is 
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better for it. 
O7.13 
1:30 PHILOSOPHY OF HENNIG’S PHYLOGENETIC 
SYSTEMATICS 
Kenneth J. Curry, Paula J. Smithka 
University of Southern Mississippi, Hattiesburg, MS USA

Willi Hennig (1913–1976) is remembered for his work 
in phylogenetic systematics.  His seminal work in German 
(1950), Grundzüge einer Theorie de Phylogenetischen 
Systematik (Foundations of a Theory of Phylogenetic 
Systematics), and his subsequent work published in English 
(1966), Phylogenetic Systematics, introduced a novel 
methodology subsequently called cladistics that has become 
central for phylogenetic studies and also contained a rich 
philosophical account that has been largely ignored.  Hennig’s 
phylogenetic systematics is grounded in logical positivism of the 
early twentieth century and a German tradition extending from 
the early nineteenth century that is congenial with a holistic 
approach to species and higher taxa, viewed as historically 
continuous individuals.  Species and higher taxa at all levels 
were taken to be four-dimensional (temporally extended) 
individuals understood ontologically as processes rather than as 
material entities.  Hennig created the notion of the semaphoront 
as the pragmatic segment of an individual that represented the 
point in space-time when an investigator observed and measured 
the individual.  Semaphoronts could be segments of organisms, 
species, or higher taxa each of which was then interpreted as a 
semaphoront complex with a relationship of members to a set, 
thus creating tension between the set-theoretic concept of a 
species in which semaphoront complexes instantiate membership 
criteria for species and the historical concept of a species as an 
individual.  Ultimately Hennig’s philosophy led to a dual 
ontology of species as individuals vs. species as sets of 
organisms which still plagues concepts of species. 

2:00 BREAK 

PANEL DISCUSSION (Joint presentation with Ecology and 
Evolutionary Biology) 

2:30 PRACTICAL AND THEORETICAL 
CONSIDERATIONS FOR METHODS IN BIOLOGY 

This panel discussion addresses some methods in 
science, especially pertaining to biological evolution and 
phylogenetic systematics.  The three presentations preceding this 
panel discuss some nineteenth century roots of scientific method, 
the influence of those roots on present practice, and early to mid-
twentieth century development of phylogenetic systematics as 
espoused by Willi Hennig. These presentations will serve as a 
basis for the panel’s discussion of current practices in 
evolutionary and phylogenetic systematics research with respect 
to interpretation of evidence, nature and collection method for 
data available, use of inference in historical reconstruction, and 
use of induction and deduction in creating and evaluating 
hypotheses.  Panel members include Dr. Mac Alford (biologist), 
Dr. Brian Kreiser (biologist), and Dr. Paula Smithka (philosopher 
of biology). 

Thursday, February 26, 2015 
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O8.01 (Invited Talk) 
9:00 GIS TOOL FOR ASSESSMENT OF QUARTERLY 
AIR POLLUTION EXPOSURE AND ITS ASSOCIATION 
WITH ASTHMA IN EASTERN TEXAS STATE 
Francis  Tuluri1 and Amit Gorai2

Jackson State University Jackson, Mississippi USA1 and Birla 
Institute of Technology  Mesra, Ranchi  India2  
Several investigations reveal the impact of air pollution on 
increased asthma prevalence. But, there is no strict finding on 
direct association between air pollution and asthma rate. In the 
present study, GIS tool is used to examine the association of 
short-term seasonal and quarterly exposure to ambient air 
pollution levels (PM2.5 and ozone) and asthma rate in eastern 
part of Texas, USA. For the period 2009 to 2011, quarterly 
asthma rate data were obtained from Texas State Department of 
Health, National Asthma Survey surveillance of Texas State, 
USA. For the same period, quarterly mean concentration were 
determined from daily air pollution data of PM2.5 and ozone 
concentrations of various air quality monitoring stations 
distributed in different counties in the study area. Using Kriging 
inverse distance weighted interpolation, GIS based mappings are 
obtained. Quarterly mean concentrations of air pollution data 
were compared to quarterly variations in asthma discharge rate 
using Pearson correlation coefficient analysis. The correlation 
coefficients between Asthma Discharge Rate (ADR) and ozone 
concentration are -0.082, -0.086, -0.056 and -0.047 respectively 
in four quarters of 2009. In 2010, the correlation coefficients 
between ADR and ozone concentration are 0.096, 0.047, 0.004 
and 0.083 respectively in four quarters. Similarly, the correlation 
coefficients between ADR and ozone concentration are -0.034, -
0.066, -0.007 and -0.020 respectively in four quarters of 2011. 
Thus, it can be inferred that ozone is negatively correlated with 
asthma discharge rate in every quarters of 2009 and 2011. In 
2010, the results showed ozone is correlated with asthma rate. 
The results revealed that there are no statistically significant 
associations between short-term air pollution exposure and 
asthma discharge rate in the study area. A negative correlation 
coefficient was observed between the quarterly mean 
concentration of ozone and the quarterly asthma discharge rate 
from 2009 to 2011. However, in most of the cases a positive 
correlation coefficient was observed between the quarterly mean 
concentration of PM2.5 and the quarterly asthma discharge rate 
indicative of association of ambient air pollution exposure with 
asthma.  
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