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Abstract
A contextual review of models for chronic care was done to develop a context-adapted chronic care model-based service delivery model for chronic conditions including diabetes. The Philippines was used as the setting of a low-to-middle-income country. A context-based narrative review of existing models for chronic care was conducted. A situational analysis was done at the grassroots level, involving the leaders and members of the community, the patients, the local health system and the healthcare providers. A second analysis making use of certain organizational theories was done to explore on improving feasibility and acceptability of organizing care for chronic conditions. The analyses indicated that care for chronic conditions may be introduced, considering the needs of people with diabetes in particular and the community in general as recipients of care, and the issues and factors that may affect the healthcare workers and the health system as providers of this care. The context-adapted chronic care model-based service delivery model was constructed accordingly. Key features are: incorporation of chronic care in the health system’s services; assimilation of chronic care delivery with the other responsibilities of the healthcare workers but with redistribution of certain tasks; and ensuring that the recipients of care experience the whole spectrum of basic chronic care that includes education and promotion in the general population, risk identification, screening, counseling including self-care development, and clinical management of the chronic condition and any co-morbidities, regardless of level of control of the condition. This way, low-to-middle income countries can introduce and improve care for chronic conditions without entailing much additional demand on their limited resources.
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Core tip: This paper introduces strategies that low-to-middle-income countries can employ to introduce feasible care and prevention for diabetes amidst problems of the double burden of disease and scarcity of resources, and presents a context-adapted service delivery model that integrates care for diabetes and similar chronic conditions in the current health services and assimilates the delivery of diabetes care with other responsibilities of the health system so that people under the care of health services and the health system can experience the whole spectrum of diabetes prevention and care.
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INTRODUCTION
Chronic conditions are said to be a global crisis that threatens human development, especially in low-to-middle income countries (LMIC)[1,2]. A large number of people from LMICs live with chronic conditions. This includes around 291 million with diabetes[3]. 
The macroeconomic effects of chronic conditions including diabetes in LMICs are substantial. These disproportionately affect the poor[4] and the care for these conditions leads to continued and, as the condition worsens and complications develop, escalating expenditures while decreasing productivity. The costs of care and the disability or death of a household income earner may cause (further) poverty[5]. For every 10% rise in mortality from chronic conditions, the yearly economic growth of a country is estimated to be reduced by 0.5 percentage points[6]. Abegunda et al[7] computed projections of foregone national income due to heart disease, stroke and diabetes in 23 LMICs and showed that these countries combined are at risk of losing US$ 84 billion in economic output over the ten-year period 2006-2015.
Thus, LMICs should move towards strategies to deal with chronic conditions including the provision of good quality chronic care in order to address the evolution that is threatening their people. However, the acute disease-oriented health systems of LMICs may face a number of difficulties in adjusting health care delivery to accommodate the growing burden of chronic conditions in general and diabetes in particular. This could be attributed to various reasons including resource constraints, absence of programs directed towards chronic conditions, and difficulties in introducing and/or integrating care for chronic conditions. 
An adequate approach to care for chronic conditions such as diabetes is very different from the acute disease-oriented approach practiced in most LMICs: in addition to the disease prevention and drug prescription activities usually done in acute disease care, chronic care also needs to focus on disability limitation and rehabilitation[8]; should give attention to the psychosocial aspects of the patient[9]; and should involve and enable the patient in caring for the condition[10]. Other features that make chronic care different from acute disease care include: (1) case finding for assessment of risk factors, detection of early disease, and identification of high risk status; and (2) long term follow-up with regular monitoring and promotion of adherence to pharmacological and psychological interventions[1]. 
Analyses have demonstrated that in spite of increased funding in LMICs, progress towards agreed Millennium Development Goals, including the health-related ones, remains slow[11]. This could be attributed to weak health systems, human resource constraints, and over-concentration of resources to specific programs. Introducing chronic disease care in toto as practiced in high income countries (HIC) or separately structured and resourced vertical programs to address specific chronic disease problems to LMIC health systems may prove detrimental if not fatal. A better approach could be to strengthen the first line and progressively integrate care for chronic conditions into primary care activities, taking into consideration the capabilities of the health system.
LMICs can take the initiative to undertake the first steps towards the provision of good quality chronic care. Adapting models for chronic care to fit the context of a country and selecting specific elements for implementation is likely to stand a better chance of improving chronic care. This way, specific problems such as resource constraints may be addressed; certain characteristics of the people, the health system and the country that could be capitalized on may be identified; and particular context-adapted strategies may be employed.
For this research, the investigators reviewed existing models for chronic care considering the results of a situational analysis of a low middle-income country, the Philippines, to come up with a model for diabetes care delivery that could be adapted in low-to-middle-income countries with similar characteristics. 
BACKGROUND ON THE PHILIPPINES: HEALTH SYSTEMS, CHRONIC CONDITIONS AND DM TYPE 2
Public health care in the Philippines was devolved in 1992 and the responsibility of providing basic health care services for the people was handed down to the local government units (LGU), specifically municipalities and cities, through their respective local government health units (LGHU)[12]. A decade before this health care devolution, the country implemented a primary health care policy which led to the creation of a large cadre of community-based health care workers locally called barangay health workers (BHW)[13]. The barangay (village) is the smallest unit of government; a city or a municipality would be composed of a number of barangays. Organizationally, the BHW fall under the governance of the barangay and are selected to work in their respective areas of residence; functionally, they are under the LGHU. A BHW is assigned approximately 10-20 families and is responsible for dissemination of health information and health promotion activities, and conducts other health-related undertakings to any member of the families being attended to.
The Philippines is among the 23 low-and-middle-income countries where 80% of the LMIC mortality due to chronic conditions is accounted for[7]. It is likewise predicted to be among the 10 countries worldwide with the highest numbers of people with DM type 2 by 2030[14]. For the past decade, eight of the 10 leading causes of mortality in the Philippines are chronic conditions and DM type 2 has been consistently among these[15]. Furthermore, the complications and consequences of DM type 2 in the Philippines are on the rise and have become alarming. For renal complications alone, it is seen that 55% of Filipino diabetics will eventually develop kidney disease; in 2007 there was an increase of more than 2800 diabetic nephropathy patients requiring dialysis[16]. Aside from these, the International Diabetes Federation estimated undetected type 2 diabetes (UDD) in the Philippines at 58.8% in 2011[3]. It seems that the current screening strategies in routine conditions cannot adequately identify previously undetected cases of DM type 2 in the Philippines. The high rate of UDD, the rapidly increasing prevalence of DM type 2, and the poor control of disease progression and emergence of complications only show that current case management of diabetes mellitus in the Philippines is below optimum, and the burden will only escalate if no measures are employed to address these problems. On the macroeconomic level, the Philippines lost US$60 million in 2006 from coronary heart disease, stroke, and diabetes alone[7].

METHODS OF REVIEW AND CONTEXTUAL ANALYSIS
Narratives on models for chronic care and their elements, records of implementation and outcomes of implementation, if any, were analyzed and adapted to the context of the Philippines, an LMIC where the health system is still acute disease-oriented, there is limited organized care for chronic conditions, if at all, and healthcare expenditures are mostly out-of-pocket. The investigators focused on the two main models for chronic care, which have been used by high-income country (HIC) health systems as bases for the organization of chronic care. For the situational analyses, they considered a number of organizational theories: on how an organization may respond to pressure to change and what factors could influence an organization’s response; and the factors that may facilitate or hinder adoption of innovations introduced to an organization.  Key factors affecting the adaptation of chronic care models and the development of a context-adapted chronic care model-derived service delivery model were explored making use of theories presented by Oliver[17] in her analysis of organizational responses to pressures towards conformity and Greenhalgh et al[18]’s theories on diffusion of innovation, taking into consideration the background of the country and its health system and the profiles of the healthcare workers, the people with chronic conditions, and the community. The Philippine context was used and informal interviews with representatives of the community (the government and the people), the healthcare system/service and people with diabetes were conducted.

MODELS FOR CHRONIC CARE
In HICs, models and frameworks for chronic care and its delivery have been implemented, most of which were derived from Wagner’s Chronic Care Model (CCM)[19]. The CCM was conceptualized from a primary care perspective and advocates improvements in six essential elements: self-management support, clinical information systems, delivery system redesign, decision support, health care organization, and community resources[20]. The basic idea of the CCM is quite sound: to optimize “productive interactions” between “informed, activated patients” on one hand, and “prepared, pro-active practice teams” on the other, resulting in “functional and clinical outcomes” (Figure 1). However, the CCM appears to be grounded in a preponderantly clinic-based perspective with a background of abundant resources and a highly technological environment such as can be found in HICs. Its focus seems to be on optimizing clinical interaction for more effect in dealing with chronic conditions.
To adapt the basic principles and elements of the CCM to something actionable in developing countries, the World Health Organization[21] introduced the Innovative Care for Chronic Conditions framework (ICCCF) (Figure 2).  The same essential chronic care elements specified in Wagner’s model were retained. The guiding principles of the ICCCF are evidence-based decision making, population focus, prevention focus, quality focus, integration, and adaptability. It has the following essential elements for taking action: supporting a paradigm shift, managing the political environment, building integrated health care, aligning sectoral policies for health, using health care personnel more effectively, centering care on the patient and family, supporting patients in their communities, and emphasizing prevention. The ICCCF seeks to improve health care at the macro, meso, and micro levels. However, essential components for the policy environment (macro level) are needed (leadership and advocacy, integrated policies that span different disease types and prevention strategies, consistent financing, developing human resources, legislative frameworks and partnership working), requirements that many low-to-middle-income countries, especially those encountering scarcity in human resources for health, economic crisis, and instabilities in leadership, may be unable to fulfill.
In Canada, the Province of British Columbia formulated the Expanded Chronic Care Model (Figure 3) integrating population health promotion and prevention with the existing elements of the CCM to address the social, environmental and cultural factors that affect health[22]. This way, the role of the community has become well delineated and added to the clinically focused initial CCM. 
Some countries chose to implement selected elements of these models. In Scotland, key principles in chronic care have been established, namely: pathways of care focused on individuals with chronic conditions; partnership between health care professionals and people with chronic conditions; partnership between primary care, social care, and other agencies; integrated solutions that respond to the needs of people with chronic conditions; focus on providing care in primary care and community settings; and focus on self-care[23].
Certain LMICs have made use of the CCM or the ICCCF to design systems of care for chronic conditions. The CCM-based Vera-Cruz Initiative for Diabetes Awareness in Mexico reports improved glycemia among its study participants 18 months after implementation[24] while Rwanda made use of ICCCF elements to strengthen its health system and design a system of care for HIV/AIDS, with impressive results[25,26]. However, such implementations of elements of the CCM/ICCCF in LMICs are exceptions rather than the rule. The health systems response in many LMICs is still characterized by a public health system focused on prevention programs; little consideration for the organization, coordination and regulation of health care services; routine medical practice without attention to the opportunities and resources for the specific aspects of chronic care; and large out-of-pocket expenses for patients[27].
Studies conducted on the implementation of the CCM in HICs demonstrated significant correlations between specific elements of the CCM and better health outcomes[28,29]. The number of elements of the CCM and the type and intensity of implementation may vary, depending on many contextual and organizational factors[30].

THE ORGANIZATIONAL THEORIES USED
Oliver’s typology of strategic responses to institutional processes[17] lists five behaviors that organizations may enact in response to pressures toward conformity with the institutional environment: acquiescence and its alternative forms of habit, imitation, and compliance; compromise including pacifying tactics and bargaining; avoidance, concealment, buffering and escape; defiance, dismissal, challenge and attack; and manipulation including use of co-opting, influencing and controlling tactics. Oliver further states the following antecedents of strategic response: (1) the cause - why the organization is being pressured to conform to institutional norms or expectations; (2) the constituents - who are exerting institutional pressures on the organization; (3) the content – to what norms or requirements is the organization being pressured to conform; (4) the means of control - how or by what means are the institutional pressures being exerted; and (5) the context – what is the environmental context within which institutional pressures are being exerted.  Ten predictive dimensions on which the response of the organization will depend are theorized from these antecedents. The investigators considered seven of these theoretical dimensions: social legitimacy; economic efficiency; external dependence on institutional constituents; consistency with organizational goals; constraints on decision-making imposed on the organization; voluntary diffusion of norms; and environmental interconnectedness. The other three dimensions namely multiplicity of constituents demands, legal coercion and environmental uncertainty, although necessary for implementation of top-down policies, were deemed to be less relevant for the present purpose, the perspective of which is rather how institutions would react to bottom-up innovations.
Greenhalgh et al[18] theorized that adoption of any intervention by an organization is variable – some interventions may be fully adopted, partially or not at all, while some may be eventually abandoned in time – and presented a unifying conceptual model for considering the different aspects of a complex situation and their many interactions. Certain attributes influence the (non)adoption of interventions based on the characteristics of the innovation, the individuals who will adopt the intervention and the system where the innovation will be assimilated. For this research, the investigators considered the following characteristics of an innovation in designing the context-adapted chronic care model-based service delivery model: relative advantage; compatibility; simplicity; trialability; observability; reinvention; risk; consideration of task issues; knowledge required; and augmentation/support. In constructing the model, the investigators envisioned a care model that could be applied in the context of an LMIC such as the Philippines, and that would engage the two main groups of stakeholders: those who are involved in the provision of care and prevention activities (the care providers, the health service/health system, and the policy makers); and the intended recipients of these activities (the person with the condition and the community members). 
A 2-step situational analysis was conducted to help determine what specific interventions for chronic care could be feasibly applied to successfully organize care for chronic conditions, particularly type 2 diabetes mellitus (DM type 2), in the Philippines.

RESULTS OF THE CONTEXTUAL ANALYSIS
Results of analysis of key factors on the proposed organization of care for chronic conditions considering the current situation including awareness and level of knowledge on chronic conditions in general and on DM type 2 in particular, and skills for its care among the leaders and members of the community, the patients, the health system and the healthcare providers are listed in Table 1.
The community, the patients, the health system and the healthcare providers were taken into consideration as these would be the key potential players in implementing any of Wagner’s six essential chronic care elements (self-management support, clinical information systems, delivery system redesign, decision support, health care organization, and community resources). The patient is central to all of these chronic care elements; the community, separately as an organized group and as a unit of government, would be responsible for the community resources; and the healthcare provider and the health service would be involved in at least five if not all of the elements.
This first analysis would indicate that there are no insurmountable barriers to the introduction of at least basic interventions for the care of chronic conditions. 
The analysis of these factors was taken a step further by applying Oliver’s typology and the theories of Greenhalgh et al[18] (Table 2), which explored aspects that could affect adaptation of chronic care models towards the development of a chronic care service delivery model.
Based on these, a feasible service delivery model for DM type 2 and similar chronic conditions was constructed, taking into consideration the existing healthcare organization and design, the current duties and responsibilities of individual cadres of healthcare workers, and the chronic care activities that need to be and can be provided.

THE CONTEXT-ADAPTED SERVICE DELIVERY MODEL FOR DM TYPE 2 AND SIMILAR CHRONIC CONDITIONS
Health care reorganization to concentrate primarily on chronic care is neither feasible nor desirable for developing countries still dealing with the problems of acute diseases concurrently with the rising prevalence of chronic conditions. Gradual accommodation of care to include chronic conditions is a better choice as LMICs continue their battle against malaria, pneumonia, diarrheal diseases and other acute illnesses. With this double burden of disease, the health care system should address the care for both chronic and acute conditions in terms of a more inclusive priority setting. 
As mentioned previously, creating more vertical programs with specialized structures, dedicated personnel and earmarked budget may prove more detrimental to an already-weak health system, and may inadvertently lead to inattention and cause neglect to other health issues that also need to be addressed. Primary care strengthening and capacity building of an existing health service may pave the way towards health care delivery to the people rather than prevention and care of a specific disease, moving health care towards a person-centered, comprehensive approach and veering away from being disease-centered. 
LMICs can deliver prevention and care for chronic conditions such as DM type 2 by applying carefully thought-through implementation principles. 
Although the care for acute and chronic diseases may seem contrasting, the people involved in health care delivery are basically not.  The usual personnel complement of a health service can also be used for chronic care.  Chronic care activities may range from simple, standardizable procedures that require low expertise to complex ones that require more expertise and more extensive training and education. These activities may be distributed to different types of health care personnel. A model for the delivery of chronic care services where the activities were stratified according to the level of expertise of health care personnel in LMIC was conceptualized (Figure 4). In this model, healthcare personnel may range from volunteers / community-based health workers and expert patients, constituting the health care personnel with lesser formal expertise, to paramedical personnel (midwives, nurses) to physicians (general practitioners, specialists) constituting health care personnel with more formal expertise, although the highest tier may only involve up to the nurses in certain settings. Chronic care activities may involve health promotion and prevention in the general population, among a population at risk, and a subpopulation with high risk of developing certain chronic conditions; clinical management, counseling and health education of those with good control of their chronic conditions and with stable co-morbidities; and clinical management, counseling and health education of those with poor control of their chronic conditions and/or with unstable co-morbidities. 
For DM type 2 (and similar chronic conditions, i.e., hypertension, coronary artery disease, cerebrovascular accidents, some cancers, chronic obstructive pulmonary disease), health care workers with the least formal expertise may perform population-based health promotion and prevention activities, carry out pre-screening activities to identify a subpopulation at risk for developing DM type 2, and may follow-up on people noted to be at high risk or already identified to have prediabetes. These activities are standardizable; operating procedures and work flow diagrams/decision trees may be constructed to instruct the health care worker, and checklists may be prepared to serve as guides. On the next tier of health care workers, activities that may be assigned include specific screening or confirmatory testing for dysglycemia (DM type 2 and prediabetes), identification of co-morbidities, and counseling, health education and clinical management of patients in good glycemic control and with stable co-morbidities. Although certain guidelines and diagrams still make these activities standardizable, a higher level of expertise is expected to clinically manage optimally controlled DM type 2 and co-morbidities and to recognize and know when to refer impending instabilities; special skills also need to be developed to initiate effective communication and counseling/health education. At the higher end of the spectrum, activities are focused on those with poor glycemic control and/or unstable co-morbidities and complications, which would require clinical expertise and judgment for appropriate clinical management and counseling. 

CONCLUSION
The context-adapted service delivery model for DM type 2 and similar chronic conditions may be far-removed from that in HICs, but it is designed to deliver prevention and care that encompasses the spectrum of diabetes from those at risk to those with poor glycemic control and/or unstable co-morbidities and includes counseling for self-management education and support. It is likewise designed for the general population to experience this service through general health (diabetes) education and healthy lifestyle promotion. The model incorporates care for diabetes into a current package health care activities making use of pre-existing human resources for health. It taps the potential of a workforce that may assume simple and standardizable diabetes prevention and care activities. In so doing, the additional burden on professional healthcare workers who are now required to focus attention on both acute and chronic conditions is decreased. This service delivery model, adapted to the Philippine context, may be applicable to other LMICs having a similar situation as the Philippines. The model, however, requires additional support in terms of preparing all cadres for the delivery of diabetes care. These include sustained decision support, and materials such as the flowcharts, decision trees and checklists.
Taking inspiration from models of chronic care and carefully selecting essential elements according to effectiveness potential and local feasibility can result in basic but efficient care strategies[31]. 
A low resource healthcare system with no specific attention at all for chronicity can be induced to include chronic/lifelong conditions among its priorities, even with minimal means. Well applied, however, such minimal means can make a lot of difference for increasing numbers of people.
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Figure 1 The Chronic Care Model.
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Figure 2 The Innovative Care for Chronic Conditions Framework.
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Figure 3 The Expanded Chronic Care Model.
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Figure 4 The context-adapted service delivery model for type 2 diabetes mellitus and similar chronic conditions.














Table 1 Key contextual factors that is expected to affect chronic care model adaptations for the development of a service delivery model for chronic conditions including type 2 diabetes mellitus
	Key factors
	Analysis based on context

	Community-related

	Policy 
	No specific policies on chronic care delivery exist at both national and local levels

	Politics
	Informal interviews with government officials suggested some awareness of chronic conditions such as DM type 2 and the needs that must be addressed for the care of chronic conditions in general and DM type 2 in particular in the political environment

	Support
	National support is limited mostly to prevention and one-day health promotion campaigns on specific chronic conditions
Support from private organizations and civil societies is currently untapped

	Awareness
	Informal interviews with local government officials and community members suggested a low level of awareness of DM type 2, the care for DM type 2 and other associated factors, and the prevalence and burden of DM type 2 in the locality

	Patient-related

	Support
	Informal interview with healthcare staff and people with diabetes gave an impression of low level of support given to people with diabetes by the community and health services

	Awareness
	Informal interview with healthcare staff and people with diabetes gave an impression of low level of knowledge on the condition and care for the condition

	Perceived need
	Informal interview with people with diabetes revealed a moderate level of perceived need to improve care delivery for their condition

	Perceived benefits
	Informal interview with people with diabetes revealed a moderate level of perceived benefits of improving care delivery for their condition

	Self-efficacy
	Informal interview with healthcare staff and people with diabetes suggested a low level of self-efficacy in managing the condition

	Provider-related

	Perceived need
	Informal interview with healthcare staff revealed a high level of perceived need to improve primary care for chronic conditions

	Perceived benefits
	Informal interview with healthcare staff revealed a high level of perceived benefits of delivering good quality chronic care

	Self-efficacy
	Informal interview with healthcare staff suggested an impression of low level of self-efficacy in the provision of good quality chronic/diabetes care

	Skill proficiency
	Informal interview with healthcare staff suggested an impression of a need for skills and knowledge development regarding delivery of good quality chronic/diabetes care

	Health service-related

	Leadership
	The (local) government leaders and health officers are supportive of project implementation

	Shared vision
	The health system has a shared vision in improving the quality of care for chronic conditions.

	Organizational norms regarding change
	The healthcare workers may be open to small, incremental changes as long as these do not lead to a drastic increase in demands on resources and workload

	Administrative support
	Administrative support for the project is limited



DM: Diabetes mellitus.

Table 2 Contextual analysis of key factors affecting adaptation of chronic care models and subsequent selection of CACCM elements for implementation making use of Oliver’s typology and characteristics enumerated by Greenhalgh et al[18]
	CACCM- and project-related

	Oliver’s dimensions

	Social legitimacy
	Improving care for chronic conditions and protection and promotion of the health and wellbeing of the LGU population enhances the social fitness of the LGHU and the local government

	Economic efficiency
	The introduction of additional activities in any organization entails additional expenses. Cost-effective or cost-saving innovations would be preferred

	External dependence on institutional constituents
	The LGHU are dependent on the LGU for funding; the LGU officials who decide on the allocation of these resources are dependent on the populace for their seats in office

	Consistency with organizational goals
	The primary goal of the LGHU is to provide good quality healthcare to the people

	Discretionary constraints imposed on the organization
	The LGHU expects full autonomy especially in substantive decision-making such as resource-allocation, resource acquisition, organizational administration, etc.

	Voluntary diffusion of norms
	A moderate to high degree of voluntary diffusion with some degree of pressure from the LGU officials to diffuse said norms may be most effective in promoting adoption of the intervention

	Environmental interconnectedness
	A certain degree of predictability of the environment is seen: the general population, especially the people with diabetes and their families will most likely appreciate the intervention. Such appreciation may be reflected on goodwill towards the LGU officials and consequently to the LGHU (for example additional budget allocated to health)

	Greenhalgh’s characteristics

	Relative advantage
	Implementing a diabetes-care project gives the advantage of improving the care for this condition and a number of its comorbidities, but without reduction of other health benefits

	Compatibility
	Compatibility of the intervention with current/pre-existing activities in the LGHU and with the current duties, responsibilities and workload of the LGHU staff is sought

	Simplicity
	Simplicity and ease of use of the intervention favors adoption of the intervention

	Trialability
	Flexibility in accomplishing a number of tasks, i.e., giving leeway to the healthcare staff regarding performance of activities related to the intervention will increase acceptability of the intervention

	Observability
	Providing information to the intended adopters of the benefits of the intervention, e.g., improvements of glycemia, favors adoption of the intervention

	Reinvention 
	Flexibility of the intervention allowing adaptation and refinement to suit the context, the needs of the individual person with diabetes and the capabilities of the healthcare provider favors its adoption

	Risk
	Based on outcomes of previous studies conducted on implementation of chronic care models and provision of self-management education, it is certain that the benefits far outweigh the risks

	Task issues
	Workable and easy to use interventions favor adoption.
Relevance of the intervention to the work of the staff and tasks that may contribute to the relevance of the work of the individual health care worker is preferred
However, the intervention may also be interpreted as an added workload to the LGHU staff

	Knowledge required
	Knowledge and skills required for full implementation of the intervention need to be supplied/supplemented

	Augmentation/support
	Provision of a training workshop prior to implementation increases the probability of adoption of the intervention


LGHU: Local government health units; LGU: Local government units.
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