Health Record Systems and Medicines Use
A Multi-Scale, Multi-Method Simulation
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The Problem The Model Multi-Scale Modelling
Elderly patients use more medications given the Important entities and mechanisms operate simultaneously across varying scales and influence the use of medicines [9]. Multi-scale modelling and simulation can represent
prevalence of co-morbidities, putting them at risk of different spatial and temporal resolutions [14] of the use
experiencing medication errors [1]. The context level represented with stock and flow structures, identifies situations that govern and constrain the use of of medicines by the elderly in the community. It
medicines. This aggregate level identifies reinforcing and balancing feedback effects, circular causation, delayed responses recognises that mechanisms and entities from different
In the community, 400 000 adverse drug events (ADE) and leverage points where strategic decisions and actions towards the use of medicines can be identified [10]. scales interact and influence each other (as depicted by
are managed in Australian general practices each year the green arrows).
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Involved in the medication use system (patients, carers, infrastructure, implementation, costs and
doctors and pharmacists) enablix mor(ep informed - - - ANt g adoption L In conclusion, designing health record interventions
- p g e The interaction level represented with agent based modelling, identifies the individuals central to the use of medicines, i i |
decision making throughout the use of medicines use [8]. namely the patient and medication prescribers. These individuals play a role in the prescribing, dispensing, administering and becomes a difficult task when factoring in the complexity

and scale inherent of the use of medicines. Multi-scale
simulation provides a logical and consistent framework
for dynamic analysis and a means to design and test
health record policies to cover a range of possible futures

monitoring of medications, with each stage susceptible to error. Local repetitive and competitive interactions, according to an
individuals internal rules, occur between individuals and the environment [12, 13]. As the service of care changes with the
introduction of new health record interventions, these individuals learn, adapt and self-organise to maintain order [16].

- : . holds attributes such as age R & locat 8 edicat - 1 '
capturing the complexity of the use of medicines by the 7 vond e 2 o = g e atiributes such as Lzl
. . . . an gen er, number Of “@ healthstatus i ) /—,'7I-'| idle j SpeCZalt.y (general
elderly N the comn |un|ty, dCross d|fferent Spat|a| and medications. Their current I " harme ‘ titi ‘alist
. — x_ Ja— practitioner, specialist, Refe rences
age L— . . . .
tempo ral scales. health status, health services O specisky hospital specialist, hospital
o e o . F oy
they may visit and medicines = . (“cbanng posciton | g ge;i““?i”ﬂ“ non-specialist), the
. S avgHoursyyor . n uteur "Aging bi nd geriatric clini rm " rm i view: ; 56:163—
use s ta t us CCln b e deS Ccri b ed .Ih<> a errorProbability geo gra p h l C ]ﬂegl on w h ere l’h ey ; Xfétfsliaﬁ\]c’:;jniicl)f;? Sal?th§/ aﬁ% qut;lci)tl;) ?rzl Iiegltgrmegztrec(iqggh%]f “Szzglr?dg }ll\latiiac:]:al I'j:gcls'tgg: IPF:;er?t Ssaigt?/‘:tllri?):o?/?ng; ﬁjltedication Safety” 2002
. . u . 3. Australian Institute for Health and Welfare (AIHW). “Australia’s Health 2006” No. 10, 21 June 2006

T h I S m Od e I Ca n be u Sed to d I re Ct th e d eS I n Of a n uSin Stal‘echarts . - specialist . . 4 Miller GC, Britt HC, Valenti L. "Adverse drug events in general practice patients in Australia". Medical Journal of Australia. 2006; 184 (7): 321-324

g g ° pl”aCflSe, th elr avel”age Weekly 5: Runcimar; WB, Ro’ughead Elé, Semple SJ, Adams RJ. "Adverse drug events and medicatioﬁ errors in Australia" Internatié)nal Jc;urnal fonl Quality iﬁ Health Care (Suppl) 2003; 15: 49-59.
. . . S e — R 5 - 7. 6. Glrja:yesst, M ho,n?g JE, Blé)lrjngahnDK. "aMiedicatjon \?éirr;zr?::sirnil?:gy Z?tieijnstsr:i::ﬁisving ho_me he?Ithes?cr;icesufrc:;ov;inguhsors;)ii’;al discha.rge" énnals of Pharmacotherapy 2001; 35:539-545.
I n teg rate d h e a I t h re CO rd SOI u tl O n th at ta ke S I n to ( hospital i [ = J../ hours and the pFObablllt)/ the E73 gaIIgMJ, grl;l’itlr? é gacl:(;grlRS. ;efsot:w:l\ﬁeam?w Records: tEmpowe:ic;g éontsurl'ners"1_.?c?JrnaI2(<))?$-|e'!ltr?carleJlnformlatifoﬁ Mtanlag’el?jn(t%vziger 225(())72;)?(51) 76786 _ _

| d 'll 9. Ewert F, Van Keulen H, Van Ittersum MK, Giller KE, Leffelaar PA, Roetter RP. "Multi-scale analysis and modelling of natural resource management". In: Voinov, A., Jakeman, A., Rizzoli, A.
" d t- t t I f t -t [ t th I -t OCtOF Wl enCOLlntel” Cl (1<-:-2djl)J.I P;%%%edings of the iEMSs Third Biannual Meeting “Summit on Environmental Modelling and Software”. International Environmental Modelling and Software Society, Burlington, USA, 9-
CO n S I e ra IO n CO n eX u a aC O rS ) I S I I I I pa C O n e q u a I y death s medlcal‘lon error. Dactars 10. Sterm};n J. "Business dynamics : systems thinking and modeling for a complex world". Boston, Irwin/McGraw-Hill. 2000
o - 11. Heffernan M, McDonnell G. “National Medicines Use Dynamics” Conference Proceeding of International System Dynamics Conference, Oxford, 2004
: : : = I administering_meds ] l . . 12. Bonabeau E. "Agent-based modeling: Methods and techniques for simulating human systems." Proceedings of the National Academy of Sciences of the United States of America 2002; 99(3):
m ( eave the medicines use system )
u S e Of e d I CI n eS ’ h e a I t h Ca re COSt a n d a CceSS I b I I Ity a S . J ire th t Z‘ .. y 13. Zigﬁ'ozzsRT Tesfatsion L. "On-Line Guide for Newcomers to Agent-Based Modeling in the Social Sciences." 2007. Retrieved 27/02/07 from http://www.econ.iastate.edu/tesfatsi/abmread.htm.
] u " ] " . once evV Slo ractising. 14. Bassingthwaighte JB Chiz_eck HJ, et a‘I’. "Strategies and tactics in multiscale modeling of ceII-to-or_gan sysFems." Proceedi_ngs of the IEEE 2006; 94(4): 819- 831.
well as impacts on existing interventions and society. - o0 © / “ ’ VP Py & 15 Baaun Do K. o1a el cre crgamtins e comlosadapu s, Aances e Core rganeaten Teen 5 b . . . Wytonbach.Son Francisco Josey 845
2003; 253-288.

Supported by HCF Health and Medical Research Foundation



http://www.hcf.com.au/

