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ABSTRACT

Acute rheumatic fever (ARF) and rheumatic hearate (RHD) are auto-immune
conditions resulting from infection with group Aeptococcus. Current management of these
conditions includes secondary antibiotic preventibms comprises regular 3 to 4 weekly

long-acting intramuscular benzathine penicilliretctjons.

Secondary antibiotic prevention aims to proteciviadials against reinfection with
group A streptococcus thereby preventing recurétf and the risk of further damage to
the heart valves However, uptake of benzathinecgimican be poor leaving patients at risk

of avoidable and progressive heart damage.

This review utilizes the Chronic Care Model asanfework to discuss initiatives to
enhance the delivery of secondary antibiotic prigokig for ARF and RHD. Results from the
search strategy utilized revealed that there igdinpertinent published evidence. The
evidence that is available suggests that registeirsystems, dedicated health teams for
delivery of secondary antibiotic prophylaxis, edimaabout ARF and RHD, linkages with
the community (particularly between health serviaed schools) and strong staff-patient
relationships may be important. However, it isidifft to generalize findings from individual

studies to other settings and high quality studreslacking.

While secondary antibiotic prophylaxis is an effeetreatment for those with ARF
or RHD, the difficulties in implementing effectiygograms that reduce the burden of ARF
and RHD demonstrates the importance of on-goingwodeveloping and evaluating

research translation initiatives.
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TEXT
INTRODUCTION

Acute rheumatic fever (ARF) is an autoimmune respdo infection with group A
streptococcus (GAS)It is associated with inflammation of the heakinsbrain and joints.
While episodes of ARF are usually self-limiting themune response may result in heart
valve damage, particularly of the mitral or aosadve. This chronic condition is called
rheumatic heart disease (RHDIRHD is more likely to develop after repeated egésoof

ARF.

Owing to the difficulties in identifying and impleanting effective primordial and
primary prevention strategies, a core componeARF¥/RHD management is secondary
prevention. Secondary prevention aims to protatividuals who have previously had ARF,
or already have RHD, against GAS infection. Thituim protects these individuals against

recurrent ARF and development or progression ofevdbhmage associated with RHD.

One aspect of secondary prevention is antibiotplpylaxis in the form of three to
four-weekly long-acting intramuscular benzathinaip#in injections (LAB)}® LAB has
been demonstrated to be effective in preventingrreat episodes of ARF and modelling
suggests that secondary prophylaxis is the mostettective means of controlling RHD
(US$142 per disability-adjusted life year gained &t8$5520 per death avertédy® While
oral penicillin can be used in secondary preveniios less effective than LAB in preventing
ARF.>"Hence LAB remains the recommended treatment faoretary prophylaxis except

in cases of demonstrated penicillin hypersensjtivit



While the effectiveness of secondary antibioticatrgaxis has been demonstradted
delivery of LAB can be difficult. ARF/RHD patientst receiving adequate secondary
prophylaxis are at risk of avoidable and progressigart damage. Suboptimal delivery of
secondary antibiotic prophylaxis has been highédht numerous countries including
Australid, Egypt®, Taiwart’, Brazif** and South Africa® It has been suggested that low
uptake may be due to the longevity and inconvemieridcreatment (up to 20 years of LAB),
the pain of injections, poor community engagemieatllequate patient education, cost and

distance from health centr&s®®

Addressing the issue of low uptake of secondaripiaric prophylaxis is an ongoing
public health priority* The aim of this review is to evaluate the evidepegaining to
improving uptake of ARF/RHD prophylaxis within afmework of the Chronic Care Model
(CCM) developed by Ed Wagner and colleagiiesiven the longevity of secondary
prophylaxis required for ARF/RHD patients, subopatimaptake of treatment and the reality
that delivery of health care in this context istbamader than individual interactions between
patients and clinicians, it is timely to examine RHD secondary prophylaxis within a

framework developed to improve chronic disease.care
CHRONIC CARE MODEL FOR ARF/RHD

There are a broad range of models of care that he®e developed and utilized in
chronic disease manageméht® Many of these focus on specific chronic dise#s&s
particular elements of treatment or the health sgstem? defined providers or the client
themselve$! **Others are based on Wagner's CCM and encompasadds whole-of-
system approach that incorporates patient, prowddrsystem-level interventions. The CCM

has been utilized in this review as it provide®adgic framework that is recognized and



utilized internationally and for a broad range ofremunicable and non-communicable

chronic diseasesS:2®

The CCM highlights that effective chronic diseaaeeaesults from positive
relationships between empowered patients and pveazdre teams. Wagner argues that
delivering effective chronic disease care is bebtewved through redesigning delivery
systems within the context of three core domaiommunity resources, health care

organization, and clinical practice (see Figure 1).

While the CCM has been associated with improvemientsronic disease cdfe?” 28

it has not been utilized specifically in relatianARF/RHD. Furthermore, the model has
limitations including the fact that there are featairelating to its cost-effectiveness and the
potential difficulties in applying such a modelsyfstem redesign to regional and remote
settings where many individuals with ARF/RHD liwdonetheless, given the broad nature of
the CCM framework it was considered the most steétidamework to use when examining
potential strategies to improve the delivery ofesetary antibiotic prophylaxis for

ARF/RHD.
SEARCH STRATEGY

A PubMed search of English language articles waernaken to identify literature
relating to activities undertaken to improve uptakeecondary antibiotic prophylaxis for
ARF/RHD. Published conference abstracts were imdud@he reference lists of retrieved
articles were also searched. The search stratetydied a combination of the following
search terms: “secondary prophylaxis OR antibjataphylaxis OR benzathine penicillin OR
preventive therapy”, “rheumatic fever OR rheuméagart disease” and “adherence OR

compliance”. A grey literature search was also uiadten examining the first ten pages of



Google and Google Scholar for the following sedassims "secondary", "antibiotic",
"prophylaxis”, "penicillin”, "rheumatic”, "adhereatand "compliance". The criteria for the
Preferred Reporting Items for Systematic Reviews Mpta-Analyses (PRISMA) were

applied.

In total 104 articles were reviewed. Articles whaild not report adherence data for
secondary prophylaxis or which did not describervéntions to improve uptake were
excluded. Sixteen articles satisfied all selectioteria and were included. Given this low
number, other potential strategies for improvingalgp of secondary prophylaxis were

discussed based on evidence from studies in othas @f health care.

REVIEW OF INTERVENTIONSTO IMPROVE UPTAKE OF SECONDARY

ANTIBIOTIC PROPHYLAXISWITHIN A CCM FRAMEWORK
1. Community Resour ces

The CCM recognizes that the health care systemmizedded within the wider
community. It suggests that better patient outcomag be expected if “community

resources” are mobilized to meet the needs of patié

Mobilizing community resources to improve delivefyARF/RHD secondary
prophylaxis may involve a broad range of initiaiveor example, health access may be
improved through community-control, clinical outcleor developing linkages between
health services and community-based agencies susthaols, sports bodies, stores,
churches and welfare agencies. It may also belgedsi promote secondary prophylaxis
through community events and cultural activitiegh&rough understanding of local
community dynamics is likely to be integral to iti§ning potential community partners for

such activities.



Within an indigenous context, research focused ama@a’s First Nations peoples has
shown that community control of health service#;gavernance, control of traditional lands
and community-controlled schooling can improve trealitcome$® **Nonetheless, this
research was specifically related to youth suieide may not be generalizable to chronic

disease care in general and ARF/RHD specifically.

Local events such as concerts and cultural gatjermay provide a useful forum for
engaging young populations at particular risk offARhere is evidence that health
promotion activities at such events can influenealth-related behaviour including reducing
tobacco consumptiott.However, no studies have been published regattimgossible role

of community events in encouraging the uptake oFARHD prophylaxis.

The development of linkages between health careedndation systems can be
particularly effective in improving uptake of sedamy prophylaxis by children and
adolescents. One secondary prophylaxis progranuakland, New Zealand, focused on
community nurses delivering LAB injections at sclsd Within a year of implementing this
program significant improvements in uptake wererggd. The proportion of clients

receiving all scheduled injections ranging acrass sites ranged from 80% to 100%.

There is some evidence that a ‘whole of commumégponse to ARF/RHD
prevention can be effectivé>® Such an approach was implemented in the Cubarinmeof
Pinar del Rio between 1986 and 1986ive years after the program commenced the
occurrence of ARF and RHD had declined by up to @0fba progressive increase in uptake
of secondary prophylaxis was reported. Communitglvement and the utilization of public
media were key components of this program. Sinsilencess with ‘whole of community’

interventions has been reported in Costa Riaad the Caribbedh Unfortunately it is
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difficult to identify the exact elements which cobtite to the success of such broad-scale

programs.
2. Health Care Organization

The CCM highlights that to improve chronic diseaaee it is necessary to improve
the quality and safety of the culture, systemspmadtices of health care organizatidhgo
effect such change requires clinician leadershgpavocacy from service providers,

patients, community leaders and clinical and coresurnganizations.

One mechanism that is often used to refine heg#items is continual quality
improvement (CQI). CQI refers to a structured orgational process to plan and implement
a continuous suite of interventions to improvedhality of health care provided by an
organizatiort® It involves examining and reworking existing hbatare processes in light of
best-practice, evidence-based knowledge and siemezthodologies® While systematic
reviews have demonstrated that CQI can be effentiimproving health care, the evidence
is limited and improvements are generally smathtderate’” *® Moreover, positive results
tend to be seen when baseline adherence to recatech@nactice is low and intensity of
audit and feedback is higR CQI programs may be difficult to implement if thase
complex, time-consuming and resource-intensives&hmoblems may be exacerbated in low

resource, indigenous and remote setfiighiere ARF/RHD are most prevalent.

There are currently only limited published dateoréipg on the efficacy of CQI
initiatives in ARF/RHD care. One study from the Mrn Territory in Australia suggested
that CQI activities did improve some aspects of ARH#D care but had no impact on the
proportion of patients receiving >80% of their sthled LAB injections' Thus, it remains

unclear whether formal CQI initiatives are supet@other organizational strategies to
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improve service delivery such as those that engeureflective and responsive health care at

an individual provider level.

Providing incentives to health care providers mayhother potential mechanism to
improve patient care. In the context of ARF/RHD;@®dary prophylaxis providers could be
rewarded for each dose delivered or when uptaketsiare met. While there is no published
literature in relation to such ‘pay-for-performah(4P) strategies for secondary prophylaxis
there is evidence relating to other elements oltlheare. Systematic reviews by de Brein
al.*> and Scotet al.*® revealed that P4P strategies can result in smalldvements in the
guality of care provided to patients but that nfé$P studies included significant
methodological limitations and no assessment df effsctiveness. In contrast, a systematic
review by Witteret al. of interventions in low to middle income coungrieund little to
support the use of P4P in such settiffgsurthermore, it has been argued that the complexit
and design of P4P initiatives can make it diffidalgeneralize apparently successful
initiatives to other setting§.Despite these limitations, the success of somese#€mes
suggests that well designed incentive systemsaigidr evaluation strategies are worthy of

further investigation as a mechanism to enhance/RRP secondary prevention.
3. Clinical Practice
3(i) Self-management support

The CCM recognizes that a central component toawipg chronic disease care is to
provide patients with the knowledge, skills, motiva and support to manage their own

health®

An uncontrolled evaluation of a secondary prophiglgzxogram in Barbados

demonstrated that supporting ARF/RHD patients tiersanage through the use of patient-
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carried cards to record injection dates may becgtfe*® *’ This program was associated
with an uptake of 97% of possible doses of thefappatients. However, the specific impact
of the patient cards could not be separated frdraratonfounding factors including the fact
that their introduction coincided with the estaliieent of an ARF/RHD clinic at the local
hospital. While a system of hand-held records praye particularly useful for patients who
are mobile and access health care at varioustbites is little published evidence to support

this.

Another mechanism that may support self-manageimédhé use of mobile
telephone-based short message service (SMS) rersir@ee review of SMS reminders
found that they substantially increased the likadith of patients attending clinic
appointment§? The increasing use of mobile telephones in losouece and remote settings
suggests that the use of SMS-based reminders mayiadle option to enhance ARF/RHD
care across a broad range of settifig¥.Nonetheless, at present there is no published

evidence to support this.

When considering the concept of self-managemehéaith care it is important to
reflect on the extent to which individuals and coamities may wish to take on such a role.
An Australian study investigating ARF/RHD prophyisin a remote Aboriginal community
found that a patient’s sense of taking respongjtfitir their own health was not clearly
related to uptake: Rather, patients felt that the role of the heséthvice was not only to
provide medical care but also to perform a pastaialin terms of home visits, engaging
families, encouraging patients and caring for tleenotionally. Another Australian study
reported that the uptake of secondary prophylasis @osely linked with positive patient—
staff interactions? These studies imply that in a remote Aboriginaiteat self-management

for ARF/RHD may play a secondary role to the qyaditrelationships between health staff
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and patients/families. Nonetheless, these findingg be specific to their contexts and not

generalizable to other cultural situations.

A key component of chronic disease self-managemsgudtient, family and
community education. ARF/RHD education has beeacated with an improvement in the
uptake of secondary prophylaxis in Costa iemd the Caribbeall.Furthermore, an
Egyptian study showed that inadequate educatigrmants regarding ARF/RHD and
secondary prophylaxis was the main factor jeopamgliguality of care for their childre.
Nonetheless, the Costa Rican and Caribbean stweiesuncontrolled multi-dimensional

interventions and so the isolated effects of edocanitiatives remain difficult to determine.

It has been suggested that patient/carer incentiagsbe a useful tool to improve
uptake of ARF/RHD secondary prophylaX{sTwo recent Cochrane reviews of the
effectiveness of incentives in limiting tobacco somptiort> **and a systematic review
investigating the use of financial incentives foe treatment for obesRy found that such
schemes were not generally successful. Nonethelessjew of eleven randomized
controlled trials investigating the effect of firaal incentives on compliance with
medication, medical advice, or medical appointmelidsind a positive associatioh Given
the lack of conclusive evidence supporting theatffeness of patient incentives, and that
there is no evidence relating to their use in thetext of ARF/RHD prophylaxis, further

research is required before recommendations cameloke.
3(ii) Delivery system design

The CCM highlights that improvement in chronic @dise outcomes requires the

delivery of clinical care that is effective andiei#nt®
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It is often suggested that a key element in theessful delivery of secondary
prophylaxis is having systems of patient registratind recall that are up-to-date, accessible
and cleaP* Such systems are thought to be particularly usefdllowing up patients who
miss LAB injections °” Nonetheless, the evidence supporting their effenéss in
enhancing secondary antibiotic prophylaxis is kdito uncontrolled audifs®> *®under
such conditions it is not possible to determine thhbechanges in prophylaxis uptake are due

to the register/recall systems or other undefirmetiois.

Successful delivery of secondary prophylaxis resgiglarity regarding roles and
responsibilities of clinical and non-clinical hda#ttaff. High uptake rates were reported for a
New Zealand secondary prophylaxis program thatligbcommunity-based nurses working
with ethnically appropriate health workers who pded education, support and transport.
Other studies have confirmed that uptake of seagrt@phylaxis improves where clear
responsibility is placed upon a particular stafinmber to actively follow-up clients who miss

injections>?

One study in central Australia investigated theal@oncept of delivering secondary
prophylaxis at times of the full mo§AWhile uptake increased significantly it did notaoc
at the time of the full moon. Such findings reird@the need to critically evaluate claims that
any specific initiative has enhanced ARF/RHD seemngrophylaxis uptake when often
confounders and other uncontrolled factors mayhaot been adequately addressed or

controlled for in the study.
3(iii) Decision support

The CCM recognizes that clinical care providedatigmnts with chronic diseases must

be based on current evidence while at the sametékieg account of patient preferencs.
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In respect of ARF/RHD care evidence-based bestipeaguidelines are available for
a number of settings including South Africa, Adimrth America, New Zealand, and
Australia, and globally via the World Health Orggation® & °*%The CCM acknowledges
the importance of incorporating such guidelines eisting care and register/recall systems.
Nonetheless, these guidelines cite many of theeswadready discussed in this review to
support specific recommendations regarding secgrataibiotic prophylaxis. As outlined

above, much of the evidence in these studies itelin

To improve decision-support regarding ARF/RHD setzog prophylaxis a number
of specific issues need to be addressed. First thast be clarity and consistency in relation
to timing of delivery and period of coverage reqdirUnfortunately, even in high income
countries such as Australia, adherence to natiguidklines is variablé Second, support
systems are required for local health providemdetal with more complicated management
issues not adequately addressed by local ARF/RH@etes. Such systems may include
accessing specialist or more experienced primaaittheare providers through telemedicine
or outreach clinics. While there is no publishettlexce relating specifically to the use of
telemedicine in secondary prophylaxis, one repotta that the use telemedicine in the
Pacific Islands enabled more efficient and effectvaluation and follow up of RHD patients
requiring surgical interventioft. Third, as the severity of RHD dictates the frequyeof
health care review and the longevity of prophylagiguired, routine review of patients and
their medical records is needed to ensure thasidecsupport systems are correctly applied.
Such review can ensure that secondary prophylaxisased when appropriate which would

prevent patient inconvenience and unnecessary ogstgn of finite health resources.

3(iv) Clinical infor mation systems
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Effective clinical information systems provide easyess to up-to-date patient and
population data thereby allowing health practitien® make well-informed decisions about
patient care. A preferred system for facilitatihng uptake of ARF/RHD prophylaxis is one
that integrates patient information, decision suppnd recall and follow-upThe structure
of any such system will be dependent upon availedseurces. In higher income settings this
may include electronic patient medical records Whiterface with centralized ARF/RHD
register/recall systems and electronic decisiopstpln other settings these may be paper-
based records, registers and protocols or handréetads. The effectiveness of such
register/recall systems in improving uptake of selamy antibiotic prophylaxis has been

discussed above.
CONCLUSION

The CCM provides a framework within which to planplement and evaluate
initiatives to improve chronic disease serviceddErnce suggests that the uptake of
secondary antibiotic prophylaxis for ARF/RHD isagftinadequate and hence we used the

CCM framework to review interventions to improve\see delivery.

There is limited published evidence pertinent tpriaving the delivery of ARF/RHD
secondary prophylaxis. That which is available ssgg that register/recall systems,
dedicated teams to deliver prophylaxis, ARF/RHDaadion, linkages with the community
(particularly schools) and staff-patient relatiopshmay be important. However, it is difficult
to generalize findings from individual studies ther settings, and high quality studies are

lacking.

The problem of uptake of ARF/RHD secondary propxiglaemains vexed. The

solution to preventing ARF/RHD is likely to lie imderstanding and addressing the role of
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poverty, developing an effective GAS vaccine arsagching new systems of delivery of
secondary prophylaxis that do not require monthjgdtions over decades. In the interim the
focus should be on developing and evaluating intiegrograms to improve delivery of
LAB. A current Australian multicentre community-leasclinical trial evaluating a
multidimensional primary health care based intetieento enhance secondary prophylaxis

delivery may inform this proce$8.



18

ACKNOWLEDGEMENTS

This review was supported by funding from the Hemis Australia Grants-In-Aid
Program supported by the Wilson HTM Foundation. dV@émond is supported by a
scholarship provided by NHMRC, RHD Queensland ardels Cook University. Graeme
Maguire is supported by an NHMRC Practitioner Reibip and the Margaret Ross Chair in

Indigenous Health.



19

REFERENCES

[1] RHDAustralia (ARF/RHD writing group), Nation&leart Foundation of Australia
and the Cardiac Society of Australia and New ZealAnstralian guideline for prevention,
diagnosis and management of acute rheumatic fever and rheumatic heart disease (2nd
edition). Darwin: Menzies School of Health Research; 2012.

[2] Manyemba J, Mayosi BM. Penicillin for secondamngvention of rheumatic fever.
Cochrane Database Syst Rev. 2002: CD002227.

[3] Community control of rheumatic heart diseasdeweloping countries: 2. Strategies
for prevention and controlWHO Chron. 1980;34: 389-395.

[4] Remenyi B, Carapetis J, Wyber R, et al. Posigtatement of the World Heart
Federation on the prevention and control of rhetaragart diseas@at Rev Cardiol. 2013;
10: 284-292.

[5] Michaud C, Rammohan R, Narula J. Cost-effectess analysis of intervention
strategies for reduction of the burden of rheumlagiart disease. In: Narula J, Virmani R,
Reddy K, Tandon R, edBheumatic Fever. Washington D.C.: American Registry of
Pathology; 1999; 485-497.

[6] Carapetis JR, McDonald M, Wilson NJ. Acute rivetic fever.Lancet. 2005;366:
155-168.

[7] Feinstein AR, Wood HF, Epstein JA, et al. A totled study of three methods of
prophylaxis against streptococcal infection in pydation of rheumatic children. Il. Results
of the first three years of the study, includingtinoels for evaluating the maintenance of oral
prophylaxis.N Engl J Med. 1959;260: 697-702.

[8] WHO Expert Consultation on Rheumatic Fever Riméumatic Heart Disease.

Rheumatic fever and rheumatic heart disease : report of a WHO Expert Consultation



20

(Geneva, 29 October - 1 November 2001) (WHO technical report series; 923). Geneva:
World Health Organization; 2004.

[9] Remond MG, Severin KL, Hodder Y, et al. Varilitlyiin disease burden and
management of rheumatic fever and rheumatic héseaige in two regions of tropical
Australia.Internal Med J. 2013;43: 386-393.

[10] Bassili A, Zaher SR, Zaki A, et al. Profile efcondary prophylaxis among children
with rheumatic heart disease in Alexandria, Egigast Mediterr Health J. 2000;6: 437-446.
[11] Lue HC, Chen CL, Wei H. Some problems in ldegn prevention of streptococcal
infection among children with rheumatic heart desem TaiwanJpn Heart J. 1976;17: 550-
559.

[12] Pelajo CF, Lopez-Benitez JM, Torres JM, etfaherence to secondary prophylaxis
and disease recurrence in 536 Brazilian childreh wieumatic feverPediatr Rheumatol
Online J. 2010:8: 22-22.

[13] Walker KG, Human DG, De Moor MM, et al. Theoptem of compliance in
rheumatic feverS Afr Med J. 1987;72: 781-783.

[14] Remond MG, Wheaton GR, Walsh WF, et al. AdRkeumatic Fever and Rheumatic
Heart Disease - Priorities in Prevention, Diagnasid Management. A Report of the
CSANZ Indigenous Cardiovascular Health ConfereAdiee Springs 2011Heart Lung

Circ. 2012;21: 632-638.

[15] Petricca K, Mamo Y, Haileamlak A, et al. Bans to effective follow-up treatment
for rheumatic heart disease in Jimma, Ethiopiaroaigded theory analysis of the patient
experienceEthiop J Health Sci. 2009;19: 39-44.

[16] Wagner EH, Austin BT, Davis C, et al . Impnogichronic illness care: translating

evidence into actiorHealth Aff (Millwood). 2001;20: 64-78.



21

[17] Lorig KR, Sobel DS, Stewart AL, et al. Evidensuggesting that a chronic disease
self-management program can improve health stalile weducing hospitalization: a
randomized trialMed Care. 1999;37: 5-14.

[18] Jordan JE, Osborne RH. Chronic disease setfag@ment education programs:
challenges aheat¥led J Aust. 2007;186: 84-87.

[19] Wagner EH, Davis C, Schaefer J, et al. A symvieleading chronic disease
management programs: are they consistent withtrature™anag Care Q. 1999;7: 56-
66.

[20] Rich MW, Beckham V, Wittenberg C, et al. A ridisciplinary intervention to
prevent the readmission of elderly patients withgastive heart failuréN Engl J Med. 1995;
333: 1190-1195.

[21] Gibson PG, Powell H, Coughlan J, et al. Sedirmgement education and regular
practitioner review for adults with asthn@ochrane Database Syst Rev. 2003: CD001117.
[22] Beck A, Scott J, Williams P, et al. A randoseiztrial of group outpatient visits for
chronically ill older HMO members: the Cooperathtealth Care ClinicJ Am Geriatr Soc.
1997;45: 543-549.

[23] Aubert RE, Herman WH, Waters J, et al. Nurasecmanagement to improve
glycemic control in diabetic patients in a healthintlenance organization. A randomized,
controlled trial. Ann Intern Med. 1998;129: 605-612.

[24] Lorig KR, Ritter P, Stewart AL, et al. Chroniisease self-management program: 2-
year health status and health care utilizationaugs.Med Care. 2001;39: 1217-1223.

[25] McCulloch DK, Price MJ, Hindmarsh M, et al.pdpulation-based approach to
diabetes management in a primary care settingy essults and lessons learné&df. Clin

Pract. 1998:1: 12-22.



22

[26] Wagner EH, Glasgow RE, Davis C, et al. Qualityprovement in chronic iliness
care: a collaborative approach CommJ Qual Improv. 2001;27: 63-80.

[27] Coleman K, Austin BT, Brach C, et al. Evidermrethe Chronic Care Model in the
new millenniumHealth Aff (Millwood). 2009;28: 75-85.

[28] Tsai AC, Morton SC, Mangione CM, et al. A metaalysis of interventions to
improve care for chronic illnesse&m J Manag Care. 2005;11: 478-488.

[29] Chandler MJ, Lalonde CE. Cultural continuityahedge against suicide in Canada's
First NationsTranscult Psychiatry. 1998;35: 191-219.

[30] Lavoie JG, Forget EL, Prakash T, et al. Hawestments in on-reserve health
services and initiatives promoting community cohimgproved First Nations' health in
Manitoba?Soc Sci Med. 2010;71: 717-724.

[31] Adachi-Mejia AM, Primack BA, Beach ML, et dhfluence of movie smoking
exposure and team sports participation on estaalismokingArch Pediatr Adolesc Med.
2009;163: 638-643.

[32] Grayson S, Horsburgh M, Lennon D. An Aucklaedional audit of the nurse-led
rheumatic fever secondary prophylaxis programg.Med J. 2006;119: U2255-U2255.
[33] Arguedas A, Mohs E. Prevention of rheumaticefein Costa Rical Pediatr. 1992;
121: 569-572.

[34] Bach JF, Chalons S, Forier E, et al. 10-yehcational programme aimed at
rheumatic fever in two French Caribbean islah@gcet. 1996;347: 644-648.

[35] Nordet P, Lopez R, Duefias A, et al. Prevenéind control of rheumatic fever and
rheumatic heart disease: the Cuban experience {1986-2002) Cardiovasc J Afr. 2008;

19: 135-140.



23

[36] McLaughlin CP, Kaluzny ADQuality Improvement in Health Care: Theory,
Implementation and Practice. 2nd edition. Massachusetts: Jones and Bartlétidhers;

2004.

[37] Schouten LM, Hulscher ME, van Everdingen d&leEvidence for the impact of
quality improvement collaboratives: systematic egwiBr Med J. 2008;336: 1491-1494.

[38] Shojania KG, Grimshaw JM. Evidence-based dquainprovement: the state of the
scienceHealth Aff (Millwood). 2005;24: 138-150.

[39] Jamtvedt G, Young JM, Kristoffersen DT, etlbes telling people what they have
been doing change what they do? A systematic rewfahe effects of audit and feedback.
Qual Saf Health Care. 2006;15: 433-436.

[40] Gardner K, Bailie R, Si D, et al. Reorientipgmary health care for addressing
chronic conditions in remote Australia and the Sdeacific: review of evidence and lessons
from an innovative quality improvement proceAsst J Rural Health. 2011;19: 111-117.

[41] Ralph AP, Fittock M, Schultz R, et al. Imprewent in rheumatic fever and rheumatic
heart disease management and prevention usindth beatre-based continuous quality
improvement approacBMC Health Serv Res. 2013;13: 525.

[42] de Bruin SR, Baan CA, Struijs JN. Pay-for-penfiance in disease management: a
systematic review of the literatul8MC Health Serv Res. 2011;11: 272.

[43] Scott A, Sivey P, Ait Ouakrim D, et al. Thdeagt of financial incentives on the
guality of health care provided by primary care $ibijans.Cochrane Database Syst Rev.

2011: CD008451.

[44] Witter S, Fretheim A, Kessy FL, et al. Payiiog performance to improve the delivery
of health interventions in low- and middle-inconmintries.Cochrane Database Syst Rev.

2012;2: CD007899.



24

[45] Eijkenaar F. Pay for performance in healthecan international overview of
initiatives. Med Care Res Rev. 2012;69: 251-276.

[46] Hassell TA, Renwick S, Stuart KL. Rheumatiede and rheumatic heart disease in
Barbados: detection and prophylax8s.Med J. 1972;3: 387-389.

[47] Hassell TA, Stuart KL. Rheumatic fever propk: a three-year studgr Med J.
1974;2: 39-40.

[48] Guy R, Hocking J, Wand H, et al. How effectase short message service reminders
at increasing clinic attendance? A meta-analysissystematic reviewHealth Serv Res.
2012;47: 614-632.

[49] Aker J, Mbiti I. Mobile Phones and Economicv@®pment in AfricaJ Econ

Perspect. 2010;24: 207-232.

[50] Telstra. State Coverage Maps. 2013. Availabléttp://www.telstra.com.au/mobile-

phones/coverage-networks/our-coverage/state-cozkraccessed November 16, 2014

[51] Harrington Z, Thomas DP, Currie BJ, et al. {draging perceptions of non-
compliance with rheumatic fever prophylaxis in mote Aboriginal communityMed J Aust.
2006;184: 514-517.

[52] Mincham CM, Toussaint S, Mak DB, et al. Patieiews on the management of
rheumatic fever and rheumatic heart disease iKimberley: a qualitative studylust J

Rural Health. 2003;11: 260-265.

[53] Cahill K, Perera R. Competitions and incengi¥er smoking cessatio@ochrane
Database Syst Rev. 2011: CD004307.

[54] Johnston V, Liberato S, Thomas D. Incentiv@sgdreventing smoking in children and
adolescentLCochrane Database Syst Rev. 2012;10: CD008645.

[55] Paul-Ebhohimhen V, Avenell A. Systematic revief the use of financial incentives

in treatments for obesity and overweighbes Rev. 2008;9: 355-367.



25

[56] Giuffrida A, Torgerson DJ. Should we pay tregipnt? Review of financial incentives
to enhance patient complian&r.Med J. 1997;315: 703-707.

[57] Talbot RG. Rheumatic fever and rheumatic hdesgase in the Hamilton health
district: 1. Long term follow-up and secondary phylaxis.N Z Med J. 1984;97: 634-637.
[58] Brown A, Purton L, Schaeffer G, et al. Centhaistralian Rheumatic Heart Disease
Control Program - A report to the Commonwealth Noker 2002. In: Krause V, etihe
Northern Territory Disease Control Bulletin. Casuarina: Centre For Disease Control
Northern Territory; 2003; 1-8.

[59] Spinetto H, Lennon D, Horsburgh M. Rheumagiedr recurrence prevention: a nurse-
led programme of 28-day penicillin in an area g@hhéndemnicityJ Paediatr Child Health.
2011;47: 228-234.

[60] Kearns TM, Schultz R, McDonald V, et al. Prgfatctic penicillin by the full moon: a
novel approach in Central Australia that may helpstduce the risk of rheumatic heart
diseaseRural Remote Health. 2010;10: 1464-1464.

[61] Department of Health (The Government of ScAttitica). National Guidelines on
Primary Prevention and Prophylaxis of Rheumatic Fever and Rheumatic Heart Disease for
Health Professionals at Primary Level. Pretoria: Department of Health; 2000.

[62] Saxena A, Kumar RK, Gera RP, et al. Consegsigelines on pediatric acute
rheumatic fever and rheumatic heart disebg®an Pediatr. 2008;45: 565-573.

[63] Atatoa-Carr P, Lennon D, Wilson N. Rheumagudr diagnosis, management, and
secondary prevention: a New Zealand guidelg.Med J. 2008;121: 59-69.

[64] Gerber MA, Baltimore RS, Eaton CB, et al. Rmetiron of rheumatic fever and
diagnosis and treatment of acute Streptococcalyphdis: a scientific statement from the
American Heart Association Rheumatic Fever, Endtitiay and Kawasaki Disease

Committee of the Council on Cardiovascular Diseagbe Young, the Interdisciplinary



26

Council on Functional Genomics and Translationaldjy, and the Interdisciplinary
Council on Quality of Care and Outcomes Reseamtioesed by the American Academy of
PediatricsCirculation. 2009;119: 1541-1551.

[65] Abbas MI, Person DA. The Pacific Island Hedlthre Project (PIHCP): experience
with rheumatic heart disease (RHD) from 1998 to&@awaii Med J. 2008;67: 326-329.
[66] Australian New Zealand Clinical Trials Registimproving delivery of secondary
prophylaxis for rheumatic heart disease. 2013. |abée at:

https://www.anzctr.org.au/Trial/Reqgistration/TrigfRew.aspx?ACTRN=12613000223730

Accessed November 16, 2014.



FIGURE LEGENDS

Figure 1

Diagrammatic representation of the Chr@sce Model® *°
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