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Objectives: Co-creation of diabetes and obesity prevention with remote communities allows local contextual factors to be included in the design, delivery, and evaluation of disease prevention efforts. The Indian Ocean Territories (IOT) comprise the Christmas (CI) and Cocos Keeling Islands (CKI) and are remote Australian external territories located northwest of the mainland. We present results of a co-design process conducted with residents of IOT using realist inquiry and system mapping.

Methods: Interviews with 33 community members (17 CI, 14 CKI, 2 off Islands) on causes and outcomes of diabetes (2020/21) comprising community representatives, health services staff, dietitians, school principals and government administrators. Interviews were used to create causal loop diagrams representing the causes of diabetes in the IOT. These diagrams were used in a participatory process to identify existing actions to address diabetes, identify areas where more effort would be valuable in preventing diabetes, and to described and prioritize actions based on feasibility and likely impact.

Findings: Interviews identified 31 separate variables categorized into four themes (structural, food, knowledge, physical activity). Using causa loop diagrams, community members developed 32 intervention ideas that included strengthening healthy behaviors like physical activity, improving access to healthy and culturally appropriate foods, and overcoming the significant cost and availability limitations imposed by remoteness and freight costs. Interventions included relatively unique Island issues (e.g., freight costs, limited delivery timing), barriers to healthy food (e.g., limited fresh food availability), physical activity (e.g., transient workforce) and knowledge (e.g., multiple cultural backgrounds and language barriers, intergenerational knowledge).
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1. Introduction and background

Diabetes is a major chronic condition impacting health systems (1). Type 2 diabetes mellitus (T2DM) is the most common type of diabetes, and is associated with multiple risk factors including age, family history, and ethnicity. Other risk factors include modifiable lifestyle characteristics including physical activity, nutrition, smoking, and weight management. People with diabetes have a higher risk of developing high blood pressure, heart disease, stroke, kidney failure, as well as circulation problems, nerve damage, lower limb amputations and impaired vision (2).

Remote and very remote areas in Australia (3) experience a disproportionately higher rate of diabetes (6%) compared with major cities (4%) (4). Communities in the Indian Ocean Territory, one of Australia’s most remote areas, experience even higher rates, at 8 and 11%, respectively, for Christmas Island (CI) and Cocos (Keeling) Island (CKI). The proportion of community members living with overweight and obesity is 84% on CKI and 77% on CI, higher than regional and remote (69%) and mainland Australians (65%) (5). Obesity increases the risk of diabetes (6) and two main factors that contribute to obesity: poor diet and inadequate physical activity, are heightened for the communities in the IOT (5). As one example, the cost of food, and particularly fresh fruits and vegetables, is estimated to be 81.1% (CKI) and 82.1% (CI) higher in the IOT than the nearest major Australian city, Perth (7). The high cost and limited availability of fresh food compared to packaged and processed foods serves as a disincentive for residents to eat healthy food.

Living in a rural and remote setting is a significant factor in disease risk profile and outcomes (8) relating to access to healthy foods (9) and structural elements, e.g., support for active modes of transport. Public health has moved from ignoring remoteness as a cause of disease to making it a key consideration in intervention design (10). Engaging with remote communities has provided unique insight into the drivers of ill health previously not possible in remote communities (11, 12). System science represents a suite of research methods that start with the aim of understanding the complexity of cause and effect in a given problem and using this understanding as the basis of planning a response (13). Approaches, like community-based system dynamics (14), provide methods to actively work with members of a community to build a clear picture of the different relationships of cause and effect creating a problem and understand how these relationships change and interact over time. The subsequent understanding of the system can be more comprehensive than traditional approaches and may include the status of the community, resources, and political acceptability of change, among others (15). Interventions built on these techniques are more suited to place than externally developed and non-consultative intervention strategies. These techniques have been used to support communities responding to climate change (16), COVID (17), GP prescribing behavior (18), and obesity (19, 20).

In this paper we report on a study which set out to:

• create a shared understanding of the drivers of diabetes on CI and CKI

• provide an overview of existing literature to community members and help them understand how interventions may work for people with diabetes in remote and culturally diverse communities

• develop a set of practical ideas to address some of these drivers

• identify policy settings and potential initiatives that would support these changes, and

• identify points in the system where a diabetes intervention could fruitfully be used.

The objective of this study was to co-create, with community members of the Christmas and Cocos Keeling Islands, a set of possible policy initiatives to prevent or manage diabetes in the Indian Ocean Territories.



2. Methods


2.1. Study design

This study is the second half of a two-part research which aimed to identify and develop possible policy initiatives to prevent/manage diabetes in the IOT. The first part was a realist review of the literature (21) which informed this paper including the systems mapping (22) which was further complemented by qualitative interviews with key stakeholders. Realist methods are used when the intent is to understand processes and mechanisms by which observed phenomena come to take their current shape.

Phase one: comprised a realist enquiry (in preparation) to expand relationships between context, mechanism and outcome in the IOT. Initial program theories emerged from interviews with key staff and community members. A literature search for these theories identified >150 studies which confirmed evidence for program theories including subsidizing fresh fruit and vegetables, sustainable farming, and engaging communities to improve health. These were further validated with a second round of interviews. The comprehensive description of this study is the subject of a separate manuscript.

Briefly, for the first set of interviews in the first part of the research, we adopted a constructivist grounded theory analysis approach, which involves a process of iterative data collection and constant comparative analysis of the raw data, the literature, and the research memo to help inform the research; ensuring that the analysis and findings are “grounded” in participants’ own words and experiences. The premise behind constructivist grounded theory is that “data do not provide a window on reality. Rather, the ‘discovered’ reality arises from the interactive process and its temporal, cultural, and structural contexts.” This approach is well-suited to investigate dynamic and complex public health challenges composed of distinctive yet interrelated issues that together form a complete picture of systemic issues in a community.

Data saturation was reached in the first phase of the research from interviews with key staff and community members in the Indian Ocean Territories, resulting in initial program theories, that were refined by a realist synthesis and further validated with a second round of interviews. The result of the first part informed this paper, in particular an initial causal loop diagram that was presented to key stakeholder and community members and discussed through a facilitated group model building process using a system mapping approach.

To ensure rigor, transcripts were analyzed by two researchers (SB and LM) with authenticity achieved through verbatim transcription and confirmation of this by listening to recordings. The researchers met daily during the data collection period, and afterwards met weekly to discuss and refine new concepts. Identified patterns were refined as new data was collected. The validity of the findings were enhanced by incorporating findings from debriefings into the subsequent interviews and into the analysis. Feedback from the wider research team was incorporated to establish credibility. Quotes from participants with a range of views further supported accurate interpretation and rigor.

Phase two: This study is the second half of a two-part research which aimed to identify and develop possible policy initiatives to prevent/manage diabetes in the IOT. The first part was a realist review of the literature which informed the second half of the research including the systems mapping that was further complemented by qualitative interviews with key stakeholders.

Findings from the first phase of the research identified seven theories that influence the success of the target initiatives, across the spectrum of the socioecological model in the IOT: (i) subsidies, (ii) hypothecated taxes, (iii) sustainable farming, (iv) engaging with community organizations and individuals to create a healthier IOT community, (v) engaging with food retailers on the island, (vi) culturally sensitive approach to care, (vii) empowering the community to become actors for change.

These theories were refined by searching the literature for empirical evidence and conducting qualitative interviews with IOT community members. In particular, the community consultations identified a real need for empowerment within the community through meaningful and impactful engagement. The understanding of these mechanisms and interactions translates into useful points for designing and understanding the success of interventions for diabetes especially in complex context as those observed in the IOT.

Interviews during the second phase of the research identified 31 separate variables categorized into four themes (structural, food, knowledge, physical activity). Using causal loop diagrams, community members developed 32 intervention ideas that included strengthening healthy behaviors like physical activity, improving access to healthy and culturally appropriate foods, and overcoming the significant cost and availability limitations imposed by remoteness and freight costs. Interventions included relatively unique Island issues (e.g., freight costs, limited delivery timing), barriers to healthy food (e.g., limited fresh food availability), physical activity (e.g., transient workforce) and knowledge (e.g., multiple cultural backgrounds and language barriers, intergenerational knowledge).

Causal loop diagrams were built to represent the logic of interview data. Community based participatory group model building techniques were used to review the logic model and develop action plans. We worked with residents of the IOT across all phases of the project, this co-production of the research can enhance rigor in qualitative research through the integration of diverse perspectives and interpretations (23). Rigor was further enhanced through using well established scripts for the participatory activities, which provide close detail on running of sessions and allow replicability (14, 22). The session began with the presentation of an evidence brief describing the issue of diabetes and obesity on the IOT, current knowledge about cause and prevention in the research literature. Specifically, participants were presented with the causal loop diagram and a presentation was given on how to understand the conventions of causal loop diagrams describing how the variables were identified as actions leading to, or resulting from, diabetes or obesity in IOT. We described how connections between these variables were identified and the direction of cause and effect captured with an arrow showing the relationship between each variable as either positive (solid line; as one variable changes the other changes in the same direction, or negative; as one variable changes the other changes in an opposite direction). Participants were then provided time to review the model, considering where it made sense, where detail was missing and what they would change or add to improve the model. Participants were then asked to identify and locate where on the map there was existing action, where further action was needed and where the participants felt they had power to act. Participants then developed as many actions as they could think of and prioritized these based on potential impact and feasibility, with emphasis on whether changes were single actions or engaged across several variable or engaged feedback loops (19).



2.2. Setting

The Indian Ocean Territories (IOT), comprising Christmas Island (CI), and the Cocos (Keeling) Islands (CKI), are located northwest of mainland Australia and are categorized as some of the most remote communities in the country (5). The population of the IOT was 2,387 (1,843 on CI and 544 based on CKI) in 2021 with economies centered on phosphate mining, the Immigration Detention Centre (Christmas Island) and tourism. Around one quarter of inhabitants are Caucasian with significant Malay, Chinese and Cocos Malay populations. In CKI, nearly two-thirds (63.6%) of households reported that a non-English language was spoken at home (24).



2.3. Theoretical framework

Phase one: Qualitative stakeholder interviews and synthesis of existing literature following a realist review method (25, 26) was used to build an understanding of the existing health system and constraints relating to the IOT in relation to evidence on diabetes prevention and management. A semi-structured topic guide was developed and informed by the findings from the initial identification of the program theories.

Phase two: Data collection and analysis were informed by community based participatory system dynamics and utilized group model building (15). The intention of these techniques was to surface the mental models of community members regarding the causes of diabetes for the IOT and couple this with the existing evidence base about the causes and prevention of diabetes to develop context specific understanding of potential intervention areas. The underlying theoretical framework posits that change is created where communities engage with and respond to the complexity of cause and effect in community based health problems. Our theory of change, presented in detail elsewhere (15), identifies how community change can engage multiple accumulating factors (known as stocks) changing in relation to balancing and reinforcing feedback loops. This theory of change describes the potential roles for people in leadership positions, their response to a community public health need, community involvement and subsequent quality of action amplified by community buy-in and tailoring of actions to the local context. Higher quality actions and community exposure to actions result in improved community health behaviors.



2.4. Participant recruitment


2.4.1. Phase one

Participants included key stakeholders/policy makers in the IOT and general community members. Purposive sampling was used to recruit participants from IOT health services, education sector, and IOT administrators. Community members were identified through snowball sampling recommended by key stakeholders. Twenty IOT health service staff and 13 community participants were recruited. The IOTHS staff were phone interviewed by three research team members (SB, LM and EL). For the community member interviews, six face-to-face interviews were conducted by the community researchers (PM and AH) and seven telephone interviews were completed by the research team (LM and SB). Seventy percent of the IOTHS staff and 38% of the community interviewees were female. The IOTHS staff interviewees had been living on the island for 0.25–49 years, while community interviewees for 2–32 years.



2.4.2. Phase two

Participants were recruited through advertisements translated to the local languages and placed at various locations on the islands and in the island-wide newsletter. This was followed up by the community researcher on each island, who assisted with recruitment and allowed for different opportunities for engagement with the community. Participants included stakeholders from council/shire, IOT administrator office, high schools, IOT health services, and representatives of community-based organizations, such as the health services community advisory committee, vocational training association, and community resource center. Purposive sampling was used to recruit 25 community members with understanding of diabetes in the IOT. Participants were 18 years or older and living in the IOT. Additional key informants were identified through snowball sampling.




2.5. Data collection and analysis

Phase one: data from the first set of qualitative interviews combined with a realist synthesis of the literature were used to generate seven initial program theories. These program theories were that obesity and diabetes would be reduced if it were possible to: (1) Improve access to fresh fruit and vegetables (subsidies); (2) Improve access to fresh fruit and veg (tax); (3) Improve access to fresh fruit and veg (sustainable farming); (4) Engaging with community organizations and individuals to create a healthier IOT community; (5) Engage with food retailers on the island; (6) Provide a culturally sensitive approach to care; and (7) Empower the community to co-design a locally relevant diabetes intervention. These initiatives were then confirmed, refined, and refuted through qualitative interviews with community members.

Phase two: the data collected in phase one were used to identify relationships of cause and effect relating to diabetes and obesity on the IOT. These relationships were entered into the Systems Thinking in Community Knowledge Exchange (STICKE) software1 (27) and the links between variables identifying cause and effect were created. These links were then coded to reflect whether a change in the causal variable led to a similar change in the resultant variable (i.e., increasing family activity increased exercise culture) or whether they changed in opposite directions (i.e., an increase in sustaining activity groups decreased sedentary behaviors). These maps were then coded to align with the codes identified in phase one, specifically identifying areas of the map referring to structural, food, knowledge, and physical activity elements. We collected data via qualitative structured group process using video conferencing facilities available through the training center on each island managed by Indian Ocean Group Training Association (IOGTA). The facilities at the training center included Wi-Fi connection, projectors, and a smartboard. They also had a landline access with speaker phones in case of disruption with the Wi-Fi connection. The original plan was to conduct these sessions in person, but travel restrictions due to COVID-19 meant we were unable to conduct these in person. In short, local health team members on each island were recruited and trained to support the delivery of the workshop sessions described below while the team facilitated the sessions remotely. The local facilitators were sent materials ahead of the sessions, notably system maps (A3 size), sticky dots (black and pink) sticky labels (blue and yellow), action ideas recording templates (A5 sheets). One session was conducted on CI and a second on CKI in September 2021 and November 2021. The session format is described in Table 1.



TABLE 1 Workshop format and data collection for phase two.
[image: Table1]



2.6. Ethics

Ethics approval was granted by the Deakin University Human Research Ethics Committee (project no. 2020–080). Written informed consent was obtained from all participants.



2.7. Research team and reflexivity

The research team for this second phase of work which focused on the causal loop exercise comprised three health economists and a population health researcher. The researchers did not have any relationships with participants and the causal loop study was undertaken remotely, via Zoom. No known biases expected.




3. Results


3.1. Phase one

Qualitative interviews in combination with the literature synthesis identified seven possible initiatives to prevent and manage diabetes in the IOT. These initiatives were tax and subsidies to improve access to fresh fruit and vegetables, sustainable local farming, engagement with community organizations and food retailers, culturally sensitive approach to care and empowering the community to co-design locally relevant diabetes initiatives.



3.2. Phase two

The causal loop diagram created based on the interviews in phase one included 31 separate variables categorized into four themes (structural, food, knowledge, physical activity) (Figure 1).

[image: Figure 1]

FIGURE 1
 Causal loop diagram of the causes of diabetes on the Christmas and Cocos Keeling Islands.


Across both sessions participants identified health service programs as being valuable existing resources and price of healthy food, cost of freight, locally grown produce, community awareness of diabetes and family level activity as areas where more work could be done.

Participants across both communities identified 32 separate actions to address diabetes on the IOT (Table 2) including ten with a food focus (3 CI, 7 CKI), seven relating to physical activity (3 CI, 4 CKI), nine regarding knowledge (2 CI, 7 CKI), and six addressing structural issues (1 CI, 5 CKI).



TABLE 2 Prioritized action ideas by map theme and participating community.
[image: Table2]

Food related priority actions ranged from increasing the quality and availability of fresh and healthy food to policies impacting portion control and lunch box contents at schools to community wide initiatives like supported community gardens, religious and diet specific cooking education and healthier menu policies in restaurants and schools. Physical activity actions included those to adapt to the local climate: notably heat and humidity and provision of experts in physical activity to provide detailed advice for the diverse members to the community (specific religious groups with clothing constraints, women only activities, older adult, transient workers) and support to overcome barriers imposed by cost of insurance for physical activity programs. Structural changes identified included developing relationships with external providers to improve health of food in schools, subsidizing freight and taxing tobacco and unhealthy foods into the islands to address the cost of healthy fruit and vegetables.




4. Discussion


4.1. Main findings

The community members of the Christmas and Cocos Keeling Islands provided in depth description of the causes of diabetes and obesity and the context specific issues that affect the rates of these diseases and hamper efforts to prevent them. These factors included issues around freight costs and frequency affecting availability and prices of fresh fruits and vegetables, quality of soil and need for facilitation of community gardening, community awareness of diabetes and sustainability of activity groups due to low population size and transient workforce, and an exercise culture. The communities were able to engage with a systems map of these causes and develop evidence informed priorities for action across multiple systems on the islands and at multiple levels of intervention.

There were multiple examples of proposed actions reaching across the themes and no examples that shifted the emphasis on individual decision making, rather placing the emphasis on policy and environment change to make the healthier choice the easy choice. These actions included health classes on cooking, community-based gardening, sporting facilities that suit local conditions such as climate-adapted facilities and ocean pools (Table 2). Similar outcomes have been seen in whole of community efforts to prevent obesity where the levels of engagement and the focus on system rather than individual are considered critical aspects to the approach (19).

The research presented here has enabled the IOT community to respond to several of the directions described for obesity prevention in the wider literature. For example, these findings echo the direction from the Lancet Commission on Obesity to consider the broader environmental system in the development of health-related actions, where IOT have shown clear understanding of the need for change at the intersection of health-related behaviors, outcomes like diabetes and obesity ad climate change (16). Through group model building the community has identified factors like population growth, transport costs, freight impacts and stigma as they relate to healthy food choice and physical activity. These results echo similar findings from studies in mainland Australia (19) where applying methods that empower communities to engage with complexity leads to more nuanced and deep understanding of the intersections between climate, community leadership and health (15).



4.2. Strengths

The shift in the literature from individual victim blaming for poor decision making to acknowledging and trying to address environmental determinants represents one of the commonly acknowledged strengths of the use of group model building techniques (28). This ability to locate initiatives between systemic and systematic efforts also lends itself to policy development (29). A particular strength of the method is the participants are responding to a detailed evidence brief to confirm a model that represents the complexity of the cause and effect of diabetes and obesity. The use of methods from system dynamics results in information on the dynamic nature of these relationships and how each of these key factors interact and change over time to lead to the observed problem. In the current study the identification of taxation of foods creating diabetes and obesity whereby resulting income is directed toward subsidies healthier behaviors provides a salient example.

The use of co-design principles provided new insights and deeper engagement than more traditional approaches to intervention design. The co-design approach is particularly relevant for the Christmas and Cocos (Keeling) Islands because they represent a remote and culturally diverse group of communities. These challenges mean the conditions in which diabetes related behaviors and policy occur are different to those in major cities. Co-design actively works with communities to understand what interventions will be suited to the unique local conditions and how known evidence-based interventions need to be adapted to be effective in unique communities like those represented in this study. These approaches have also shown to be empowering for communities who are not usually actively engaged in developing changes to improve health (e.g., 11, 12) and for remote and rural communities co-design has been seen to positively impact usually intractable problems like child obesity (20). Similarly, the multi-phase approach to the study meant data were able to be considered, synthesized and fed into subsequent steps, demonstrating to the community the respect for which their data was held and the utility it had for supporting their efforts to improve health on the islands.



4.3. Limitations

It is widely acknowledged that participatory processes are more powerful when conducted in person and due to COVID and State border closures the research team were unable to physically attend sessions on the islands. The use of videoconferencing is emerging in this type of research and this project represents one of the first to present a hybrid model of activities in place (via Zoom) and data collection and synthesis remotely. Previous research into the effectiveness of participatory methods has emphasized the importance of meeting face to face, and this may be amplified in marginalized populations. Research with Aboriginal populations, for example (12) suggest face to face ensures more collective group work collectively, better sharing and alignment of aims and agendas, and important non-verbal communication. Because of these factors the lack of face-to-face engagement may limit the potential power of, and buy-in to, the solutions generated by the participants and full understanding of the ITO context is less likely. While in this study participants were together in one room, the facilitators dialed in from a remote location suggesting these issues are likely to impact the study outcomes. While not ideal, it may represent an incremental step in making such methods available for remote communities that prior to high quality videoconferencing facilities, was unavailable.



4.4. Implications for practice

It is clear there is desire and will on the islands for change to prevent chronic disease, in this case diabetes and obesity. These efforts also have the potential to positively impact mental health on the islands and the majority of actions are translatable to policy positions, supported by community members suggesting the islands are likely to be receptive to interventions.

The purpose of this research was to develop a map of the causes of obesity and diabetes in the Indian Ocean Territories (IOT), evaluate the effectiveness of a facilitated group model building process and develop a greater understanding of the causes of obesity and diabetes within the IOT.

The facilitated group model building process identified a list of actionable options which serve as a starting point for a community response to the problem. Participants prioritized these action ideas based on potential impact and feasibility, with emphasis on whether changes were single actions or engaged across several variable or engaged feedback loops.

New trials that build on the community engagement and good will generated here would enable insight into whether these actions can be translated into practical policy which have the potential to be implemented on the islands and what effect these may have on diabetes and obesity.

These efforts also have the potential to positively impact mental health on the islands and the majority of actions are translatable to policy positions, supported by community members suggesting the islands are likely to be receptive to interventions.



4.5. Future research

New trials that build on the community engagement and good will generated here would enable insight into whether these actions can be translated into practical policy which have the potential to be implemented on the islands and what effect these may have on diabetes and obesity. Previous examples using these techniques in community wide intervention design have proven effective and have become embedded as policy positions in multiple jurisdictions (e.g., (30, 31)). Using methods to track and adapt these trials in real time is a further area for advance and emerging techniques provide the utility to achieve these aims (32).




5. Conclusion

Diabetes and obesity are major health concerns for the Christmas and Cocos (Keeling) Islands. These concerns are exacerbated by remoteness of the islands and through co-design new ways to tackle these have been identified which are acceptable and of high priority to the community and which appear to have policy relevance.
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Footnotes

1   Systems Thinking in Community Knowledge Exchange (STICKE) is a cloud-based software platform that supports a “systems thinking” approach to tackling complex problems. STICKE was developed by researchers at Deakin University in collaboration with Victorian communities. The software guides users through the creation of a system “map” that can then be used to help explore the problem and potential intervention points. STICKE can support communities in mapping a complex problem and its drivers at all levels of policy and decision-making authority and identify appropriate and feasible locally led responses.



References

 1. Diabetes Australia
. Diabetes in Australia 2020. (2021). Available at: https://www.diabetesaustralia.com.au/diabetes-in-australia (Accessed June 10, 2020).


 2. National Rural Health Alliance
. Food security and health in rural and remote Australia. Wagga Wagga: Rural Industries Research and Development Corporation (2016).


 3. Australian Institute of Health Welfare
. Rural and remote health. Canberra: AIHW (2019).


 4. Australian Institute of Health Welfare
. (2020). Available at: https://www.aihw.gov.au/reports/diabetes/diabetes (accessed 15 July 2020).


 5. Price Waterhouse Coopers
. Indian Ocean Territories Health Service—5 Year Strategy. Department of Infrastructure RDa (2019).


 6. Australian Institute of Health Welfare
. Australia’s health: overweight and obesity. Canberra: AIHW (2016).


 7. Western Australian Department of Primary Industries and Regional Development
. Indian Ocean territories Price index, Development DoPIaR. Perth: Department of Infrastructure, Transport, Regional Development and Communications (2012).


 8. Alston,L
, Jacobs,J
, Allender,S
, and Nichols,M
. A comparison of the modelled impacts on CVD mortality if attainment of public health recommendations was achieved in metropolitan and rural Australia. Public Health Nutr. (2020) 23:339–7. doi: 10.1017/S136898001900199X 

 9. Alston,L
, Versace,V
, Brown,E
, Nichols,M
, Whelan,J
, Bolton,KA , et al. Understanding the healthfulness of outlets providing lunch and dinner meals: a census of a rural food retail environment in Victoria, Australia. Aust N Z J Public Health. (2021) 45:65–70. doi: 10.1111/1753-6405.13057 

 10. Alston,LV
, Bolton,KA
, Whelan,J
, Reeve,E
, Shee,AW
, Browne,J , et al. Retail initiatives to improve the healthiness of food environments in rural, regional and remote communities. Med J Aust. (2020) 213:S5.


 11. Beks,H
, Amos,T
, Bell,J
, Ryan,J
, Hayward,J
, Brown,A , et al. Participatory research with a rural aboriginal community controlled health organisation: lessons learned using the CONSIDER statement. Rural Remote Health. (2022) 22:6740. doi: 10.22605/RRH6740 

 12. Browne,J
, Walker,T
, Brown,A
, Sherriff,S
, Christidis,R
, Egan,M , et al. Systems thinking for aboriginal health: understanding the value and acceptability of group model building approaches. SSM-Popul. Health. (2021) 15:100874. doi: 10.1016/j.ssmph.2021.100874 

 13. Frerichs,L
, Lich,KH
, Dave,G
, and Corbie-Smith,G
. Integrating systems science and community-based participatory research to achieve health equity. Am J Public Health. (2016) 106:215–2. doi: 10.2105/AJPH.2015.302944 

 14. Hovmand,PS
. Community based system dynamics. New York: Springer, New York (2014).


 15. Brown,AD
, Whelan,J
, Bolton,KA
, Nagorcka-Smith,P
, Hayward,J
, Fraser,P , et al. A theory of change for community-based systems interventions to prevent obesity. Am J Prev Med. (2021) 62:786–94. doi: 10.1016/j.amepre.2021.10.006


 16. Swinburn,BA
, Kraak,VI
, Allender,S
, Atkins,VJ
, Baker,PI
, Bogard,JR , et al. The global syndemic of obesity, undernutrition, and climate change: the lancet commission report. Lancet. (2019) 393:791–6. doi: 10.1016/S0140-6736(18)32822-8 

 17. Whelan,J
, Brown,AD
, Coller,L
, Strugnell,C
, Allender,S
, Alston,L , et al. The impact of COVID-19 on rural food supply and demand in Australia: utilising group model building to identify retailer and customer perspectives. Nutrients. (2021) 13:417. doi: 10.3390/nu13020417 

 18. Allender,S
, Hayward,J
, Gupta,S
, Sanigorski,A
, Rana,S
, Seward,H , et al. Bayesian strategy selection identifies optimal solutions to complex problems using an example from GP prescribing. NPJ Dig Med. (2020) 3:1–8. doi: 10.1038/s41746-019-0205-y


 19. Allender,S
, Brown,AD
, Bolton,KA
, Fraser,P
, Lowe,J
, and Hovmand,P
. Translating systems thinking into practice for community action on childhood obesity. Obes Rev. (2019) 20:179–4. doi: 10.1111/obr.12865 

 20. Allender,S
, Orellana,L
, Crooks,N
, Bolton,KA
, Fraser,P
, Brown,AD , et al. Four-year behavioral, health-related quality of life, and BMI outcomes from a cluster randomized whole of systems trial of prevention strategies for childhood obesity. Obesity. (2021) 29:1022–35. doi: 10.1002/oby.23130


 21. Pawson,R
, Greenhalgh,T
, Harvey,G
, and Walshe,K
. Realist review-a new method of systematic review designed for complex policy interventions. J Health Serv Res Policy. (2005) 10:21–34. doi: 10.1258/1355819054308530


 22. Allender,S
, Owen,B
, Kuhlberg,J
, Lowe,J
, Nagorcka-Smith,P
, Whelan,J , et al. A community based systems diagram of obesity causes. PLoS One. (2015) 10:e0129683. doi: 10.1371/journal.pone.0129683 

 23. Thomas,MD
, Blacksmith,J
, and Reno,J
. Utilizing insider-outsider research teams in qualitative research. Qual Health Res. (2000) 10:819–28. doi: 10.1177/104973200129118840 

 24. 2016 Census QuickStats Cocos (Keeling) Islands (Statistical Area Level 3) (2016). Available at: www.censusdata.abs.gov.au/census_services/getproduct/census/2016/quickstat/90102 (accessed 15 December 2021).


 25. Wong,G
, Greenhalgh,T
, Westhorp,G
, and Pawson,R
. Development of methodological guidance, publication standards and training materials for realist and meta-narrative reviews: the RAMESES (realist and Meta-narrative evidence syntheses–evolving standards) project. Health Serv Deliv Res. (2015) 2:1–2. doi: 10.3310/hsdr02300


 26. Rycroft-Malone,J
, McCormack,B
, Hutchinson,AM
, DeCorby,K
, Bucknall,TK
, Kent,B , et al. Realist synthesis: illustrating the method for implementation research. Implement Sci. (2012) 7:1–10. doi: 10.1186/1748-5908-7-33


 27. Hayward,J
, Morton,S
, Johnstone,M
, Creighton,D
, and Allender,S
. Tools and analytic techniques to synthesise community knowledge in CBPR using computer-mediated participatory system modelling. NPJ Dig Med. (2020) 3:1–6. doi: 10.1038/s41746-020-0230-x


 28. Jenkins,E
, Lowe,J
, Allender,S
, and Bolton,KA
. Process evaluation of a whole-of-community systems approach to address childhood obesity in western Victoria, Australia. BMC Public Health. (2020) 20:1–9. doi: 10.1186/s12889-020-08576-x


 29. Pescud,M
, Rychetnik,L
, Allender,S
, Irving,MJ
, Finegood,DT
, Riley,T , et al. From understanding to impactful action: systems thinking for systems change in chronic disease prevention research. Systems. (2021) 9:61. doi: 10.3390/systems9030061


 30. Malakellis,M
, Hoare,E
, Sanigorski,A
, Crooks,N
, Allender,S
, Nichols,M , et al. School-based systems change for obesity prevention in adolescents: outcomes of the Australian Capital Territory ‘It's your move!’. Aust N Z J Public Health. (2017) 41:490–6. doi: 10.1111/1753-6405.12696 

 31. Wardle,K
, Maitland,N
, Allender,S
, Jalaludin,B
, and Haigh,F
. An urban, community-based whole of systems approach to address childhood overweight and obesity. Eur J Pub Health. (2020) 30:451. doi: 10.1093/eurpub/ckaa165.451


 32. Maitland,N
, Wardle,K
, Whelan,J
, Jalaludin,B
, Creighton,D
, Johnstone,M , et al. Tracking implementation within a community-led whole of system approach to address childhood overweight and obesity in south West Sydney Australia. BMC Public Health. (2021) 21:1–11. doi: 10.1186/s12889-021-11288-5




OPS/images/fpubh-11-1013869-t002.jpg
Food

I community

+ Increase quality and availabilty of
F&V (ahead of focus on price)
+ Health classes on cooking

+ Garden Co-Op - social wellbeing

CKI community

Portion control of lunch boxes.

Community based garden -

accepted and new vegies

Cheaper vegetables

Create food markets and

encourage composting (overcome

the waste)

Healthy menus and community
leader modelling healthy foods

for celebrations

Cooking classes tailored

to citizens.

Advertise healthiness of menus

through food outlts

hysical activity

Funding to broaden the types of
activity available with
professional support

Support to overcome

insurance limitations

Climate adapted activity

Connect health school policy
- launch and engagement

of parents

Provides opportunity for

incidental activity

Female friendly exercise area (nicer

environment and

personalized support)
Ocean pool 24/7 (safe and not tide
dependent)

Knowledge

Community education etes - target

community elders because of close contact

generational education via the school

Community education (results of this study
- accessible language)

Continue with community acceptance
Information for parents on food choices
(social media sharing)

Engage kids to reach parents

Provides learning environment around F&V
More relevance of fruit and veg
Citizens advice bureau for food and

healthy habits

Structural

Formalized CO-OP to subsidize fresh

produce (tax on goods arriving by air)

External providers supporting healthy
schools)

Bring key stakeholders together to help
with materials

Additional freight subsidy for the
Islands - more freight opportunities
Increase tobacco and alcohol tax and
offset F&V cost

Transparency on the cost of freight - a
central issue which is currently less
understood by participants - to support

decision making





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Participatory systems science for enhancing health and wellbeing in the Indian Ocean territories



		1. Introduction and background



		2. Methods



		2.1. Study design



		2.2. Setting



		2.3. Theoretical framework



		2.4. Participant recruitment



		2.4.1. Phase one



		2.4.2. Phase two









		2.5. Data collection and analysis



		2.6. Ethics



		2.7. Research team and reflexivity









		3. Results



		3.1. Phase one



		3.2. Phase two









		4. Discussion



		4.1. Main findings



		4.2. Strengths



		4.3. Limitations



		4.4. Implications for practice



		4.5. Future research









		5. Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Footnotes



		References



















OPS/images/fpubh-11-1013869-g001.jpg





OPS/images/fpubh-11-1013869-t001.jpg
Description

Welcome
Evidence Brief
Model review

introduction

Model review

Action review

introduction

Action ideas

and prioritize

Prioritize

Group
summary to

room

Next steps and

close

10

10

2

30

2

20

‘The study lead introduced the session and the purpose of the study, welcomed people to the session and outlined the meeting structure and
aims

Participants were presented with an evidence brief providing the most recent information about the prevalence and disease burden of diabetes
and obesity in rural and remote Australia and how this compares to other parts of the country. The evidence brief also presented information

on what is known about prevention of diabetes.

‘The process used to develop the maps in STICKE was described to the participants and the map presented by building the map up theme by

theme. The meaning of the variables, direction and style of arrows was described to participants.

Participants were invited to review the A3 maps of the system relating to the causes and effects of diabetes on the IOT and place a black dot
where the participant felt there was something important and a pink dot where they felt something was missing. They were offered the
opportunity to augment the maps and add things they felt were missing. This provided an updated map that reflected the individual
participants understanding of the system and provided data on the maps for future review.

Using their augmented maps participants identified the places on the map where existing action was happening and wrote this on yellow
sticky label and placed it on the part of the map the action was affecting, to consider where more action was needed and write this action on a
blue sticky note and place this on the map where they felt it would act and to circle the areas of the map where they fel they had power and
agency to act to change and reduce the prevalence of diabetes.

Using the further developed maps, participants were then asked to consider actions that might be taken to reduce the prevalence and burden
of diabetes on the IOT. These actions were described on the action ideas template and participants were asked to identify which parts of the

‘map the action would impact.

Working in small groups of 2 or 3 people participants were then asked to share their ideas with each other and prioritize these ideas in order

ty of the action and the

from highest to lowest priority. They were asked to prioritize considering both the feasi ely impact of the action

“The small working groups created in the previous step reported their priority actions to the rest of the group and these actions were recorded

and displayed at the front of the room.

“The next steps in the project were described and the meeting drawn to a close.
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