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I N t erven t IONS - , :  We obtained nationally representative data from the Behavioral Risk Factor Surveillance System (BRFSS) (Centers for Disease Control

Population groups with debilitating chronic, noncommunicable diseases (NCDs) are among those at risk after . NI and Prevention (CDC) 2014a) , -
— - 2 | Table 1: Population characteristics from 2007 BRFSS.
natural disasters * There are multiple challenges to improve the management of R R S | — A Ap Ap
R o e S ' | Al 20-39  40-59  60-79  White Black  Hispanic  Asian

not smoking | healthy dict ‘ | physically active

. X . ' s o i T L _ - _ o _ Mean Age 455 30.1 488 68.1 47.1 4.0 402 437
chronic NDCs during disasters. e S, I I Female (%) 511 499 509 536 515 543 496 460
: > ; A oy : 1 P No currently smoking (%) 80.0 76.8 793 87.5 195 77.6 83.5 90.4

. i i .. " i . i i i A% T E———— BMI < 25 (% 342 397 30.7 30.8 35.6 245 283 61.7

A critical problem in the resulting health crisis was “the inability of the displaced population to manage their ) ) _ ) _ o O P ._ .| ety di | S Ph\sicalh.-(act)i‘_.e %) 369 382 366 352 401 282 206 258
 Horn and Kirsch (2018) identify the following as high priorities: S TR Healthy diet (%) 244 233 243 267 243 233 238 294

# — No diabetes (%) 91.7  98.1 913 80.3 92.4 87.0 912 943

No hypertension (%) 73.1 90.1 71.1 453 72.8 63.4 79.0 83.6
No high cholesterol (%) 705 87.7 65.6 47.8 68.1 73.9 78.2 74.6
History of MI (%) 3.7 0.6 3.1 10.9 3.9 3.7 2.8 1.5
History of Stroke (%) 23 0.6 1.9 6.5 22 39 1.7 1.0

» heart disease, cancer, chronic respiratory disease, and diabetes

chronic diseases”(Greenough & Kirsch, 2005).

Health Factor State Chars

The Center for Disease Control and Prevention (CDC) reported that chronic NCDs accounted for five of the six

J it fror Hurr Catring (M o L 2005 1. Reducing demand SNl ki 5 S Skt T S | L . L
most reported conditions after Hurricane Katrina ( ensah etal, ) e Personal preparedness: providers and insurers assist i’ R » ‘ - 4  '7 " e ) U ) e ) Table 4: Comparison between actual and simulated normal progression results in 2012.
patients ‘ 7 - : . r1d \ »_ 5 .‘ ' .. 7 . - : o Diabetes (%) MI (%) Stroke (%)

CVD-related Health Qutcome State Chart

The number of individuals with 1 or more chronic illness diagnoses in Houston shelters after Hurricane Actual Simulated p  Actual Simulated p  Actual Simulated p

All 14 139 <001 49 52 . 3. 3.0 1.000
Age subgroups

Age 2544 3.9 4.1 3011 0.9 055 339
* Age 45-64 153 <001 52 47 02 . : <.001
||| Age 65-84 22. 278 <001 119 13.7 ! . . <001
Race subgroups

. = White 2 134 <001 53 5.5 372 3. 3 587
Fig.2 Victims Hurrlcane Katrma being given shelter - - R Black 5. 184 <001 45 49 057 4. : 329

5 Hispanic 3. 13.1 567 34 3.7 094 x 153
Houston Convention Center ' : Asian ; 9.6 748 1.9 24 ! : 5 <001

* Improved informatics and availability of health records
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Benefits of current model:

OPPORTUNITY A o

2. Increasing capacity

* Observed trend: Increasing disaster frequency and severity and an Forecast the impact of interventions for a predetermined amount of time

5o 2 Rigion, o e * Access after disaster: Better access to pharmaceuticals, medical
increasing prevalence of NCDs and disabilities. s T goods, and medical records after the disaster

Struggling to anticipate and actualize prevention of the morbidity * Allows for planning for resource needs and allocation based on the population impacted by the

oAl _ : <Nt * Standardized treatment plans: protocols, decision charts, and S e o S N B
and mortality of NCDs in disaster preparedness and response will '  J— , : data collection forms to document health needs and resources. ' = = p natural hazard

rove increasingly costly. -l agills O x, gh A b | | o o
p S * Training modules: training modules for first responder and e T L s Ay e et « Provide an evaluation tool for trade-off analysis given limited resources
health care professionals e PR e R’ 0

» Shelter capacity: expanding special-needs shelter capacity,
resources, and budget allocation to prevent those with chronic
NCDs from decompensating in the aftermath of a disaster.

Fig.2 V|ct|ms Hurrlcane Katrina being given shelter - Fig.2 V|ct|ms Hurrlcane Katrina being given shelter -
Houston Convention Center Houston Convention Center
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GOALS AND OBJECTIVES Acknowledgments

* QOur model also provides an interface that allows users to define

RO1: Identify key interventions essential for public health preparedness when facing a natural disaster in Texas Basic demographic characteristics

® Population size v bestny st »
i i . . . i . . ® Age (mean, standard deviation, min, max) [ —I_ E XAS
through interviews with health and social service providers and literature review. [completed] ® Proportion of women (%) —_—

Health behaviors Community Health and Economic DE_‘[_JH riment of

® Proportion of people who are not currently smoking (%) =% .
@ Proportion of people who are physically active (%) Resﬂlency Research State | ‘l':'ﬂ.l[h Services

RO2: Test and validate an existing agent-based simulation model that will be used to assess the impact of system @ Proportion of people who eat a healthy diet (%)
Health factors C S A
® Proportion of people who do not have diabetes (%)
® Proportion of people who do not have hypertension (%)
® Proportion of people who do not have high cholesterol (%)

Fig.2 Model user interface
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RO3: Evaluate health simulated outcomes resulting from implementing selected interventions in the agent-based @ Proportion of people who have a history of MI (%) %@q‘*‘f* vy r‘; tpd R o i
® Proportion of people who have a history of stroke (%) {*‘ && ti’“‘ %{: tg?
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model. The model is designed to help policy-makers assess and compare different intervention programs targeting ® Simulation time horizon (years) k"ﬁ*‘ g‘“ .
T
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chronic NCDs prevention for the population of their interest. [on-going] After the initial population is generated, users can easily track and visualize ;‘ i, ; t # h 'y 'f}
f’i &l: Q{?
RO4: Propose and recommend the best interventions for caring for Texans after natural disasters. ) e :f'ﬂ H *ﬂ : ﬂ.{‘ n.",’i: t

Then users can compare the effectiveness of different interventions on the tm?x* Ll gy e T U NI V ERSI I Y
. Ho CVD .n.n O Strolke .c«n: Show Plots

population of their interest. > ¢ mm ¢ 6 A

Fig.3 Model animation
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